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WATER RESOURCES DATA FOR MINNESOTA, 1976

INTRODUCTION

Water resources data for the 1976 water year for Minnesota consist of records of stage, 
discharge, and water quality of streams; stage, contents, and water quality of lakes and 
reservoirs; and water levels and water quality of ground water. This report contains discharge 
records for 131 gaging stations; stage only records for 1 gaging station; stage and contents for 
9 lakes and reservoirs; water quality for 65 gaging stations, 48 partial-record stations, 26 lakes, 
and 42 wells; and water levels for 30 observation wells. Also included are 149 crest-stage 
partial-record stations and 340 low-flow partial-record stations. Additional water data were 
collected at various sites, not involved in the systematic data collection program, and are pub 
lished as miscellaneous measurements. These data represent that part of the National Water Data 
System collected by the U.S. Geological Survey and cooperating State and Federal agencies in 
Minnesota.

Records of discharge or stage of streams, and contents or stage of lakes and reservoirs were 
first published in a series of U.S. Geological Survey water-supply papers entitled "Surface Water 
Supply of the United States." Through September 30, 1960, these water-supply papers were in an 
annual series and then in a 5-year series for 1961-65 and 1966-70. Records of chemical quality, 
water temperatures, and suspended sediment were published from 1941 to 1970 in an annual series 
of water-supply papers entitled "Quality of Surface Waters of the United States." Records of 
ground-water levels were published from 1935 to 1974 in a series of water-supply papers entitled 
"Ground-Water Levels in the United States." Water-supply papers may be consulted in the libraries 
of the principal cities in the United States or may be purchased from Branch of Distribution, U.S. 
Geological Survey,. 604 South Pickett Street, Alexandria, Va. 22304.

For water years 1961 through 1974, streamflow data were released by the Geological Survey in 
annual reports on a State-boundary basis. Water-quality records for water years 1964 through 1974 
were similarly released either in separate reports or in conjunction with streamflow records. 
Beginning with the 1975 water year, water data for streamflow, water quality, and ground water are 
published as an official Survey report on a State-boundary basis. These official Survey reports 
carry an identification number consisting of the two letter State abbreviation, the last two digits 
of the water year, and the volume number. For example, this report is identified as "U.S. 
Geological Survey Water-Data Report MN-76-1." Water-Data reports are for sale by the National 
Technical Information Service, U.S. Department of Commerce, Springfield, Virginia, 22161.

COOPERATION

The U.S. Geological Survey and organizations of the State of Minnesota have had cooperative 
agreements for the systematic collection of streamflow records since 1909, for ground-water levels 
since 1948, and for water-quality records since 1952. Organizations that assisted in collecting 
data through cooperative agreement with the Survey are:

Minnesota Department of Natural Resources, Division of Waters, E. R. Gere, succeeded 
by G. D. Seinwill, director. 
Through the Division of Waters
AMAX Incorporated
Buffalo Creek Watershed District
City of Austin
City of Rochester
Morrison County Soil Conservation District
Oglebay Norton Company
Pickands Mather and Company
Hanna Mining Company
United States Steel Corporation

Minnesota Department of Transportation, R. G. Lappegaard, succeeded by 
F. D. Marzitelli, commissioner.

Minnesota State Planning Agency, Peter Vanderpoel, commissioner.

Metropolitan Waste Control Commission of the Twin Cities Area, M. C. Hansey, 
succeeded by J. D. Strauus, chairman.

Douglas County, Wisconsin, Soil and Water Conservation District, Paul Brown, 
chairman.

City of Apple Valley, F. J. Largen, succeeded by W. E. Branning, mayor.

City of Eagan, H. H. Polzin, mayor.

City of Lakeville, E. J. Mako, mayor.
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Assistance in the form of funds or services was given by the Corps of Engineers, U.S. Army, 
in collecting records for 42 gaging stations and 11 water-quality stations published in this report.

Several gaging stations in the Hudson Bay and St. Lawrence River basins were maintained by 
funds appropriated to the United States Department of State.

On waters adjacent to the international boundary, certain gaging stations are maintained by 
the United States (or Canada) under agreement with Canada (or the United States), and the records 
are obtained and compiled in a manner equally acceptable in both countries. These stations are 
designated herein as "International gaging stations."

Assistance in the form of funds.or services was given by the U.S. Environmental Protection 
Agency, in collecting records for 7xgaging stations in this report.

Some records for the Red River^of the North, which border the State on the west, were obtained 
at the request of other Federal agencies as a part of the program of the U.S. Department of the 
Interior for development of the Missouri River basin.
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DEFINITION OF TERMS

Terms related to streamflow, water-quality, and other hydrologic data, as used in this report,
are defined below. See also table for converting English units to International System of units
(SI) on the inside of the back cover.

Acre-foot (AC-FT, acre-ft) is the quantity of water required to cover 1 acre to a depth of 
1 foot and is equivalent to 43,560 cubic feet or about 326,000 gallons or 1,233 cubic meters.

Adenosine triphosphate (ATP) is the primary energy donor in cellular life process. Its 
central, role in living cells makes it an excellent indicator of the presence of living material 
in water. A measure of ATP therefore provides a sensitive and rapid estimate of biomass. ATP is 
reported in micrograms per liter of the original water sample.

Algae are mostly aquatic single-celled, colonial, or multi-celled plants, containing chlo 
rophyll and lacking roots, stems, and leaves.

Algal growth potential (AGP) is the maximum algal dry weight biomass that can be produced in 
a natural water sample under standardized laboratory conditions. The growth potential is the 
algal biomass present at stationary phase and is expressed as milligrams dry weight of algae pro 
duced per liter of sample.

Aquifer is a geologic formation, group of formations, or part of a formation that contains 
sufficient saturated permeable material to yield significant quantities of water to wells and 
springs.

Bacteria are microscopic unicellular organisms, typically spherical, rod like, or spiral and 
threadlike in shape, often clumped into colonies. Some bacteria cause disease, others perform an 
essential role in nature in the recycling of materials; for example, by decomposing organic matter 
into a form available for reuse by plants.

Total coliform bacteria are a particular group of bacteria that are used as indicators of 
possible sewage pollution.They are characterized as aerobic or facultative anaerobic, gram- 
negative, nonspore-forming, rod-shaped bacteria which ferment lactose with gas formation 
within 48 hours at 35°C. In the laboratory these bacteria are defined as the organisms which 
produce colonies with a golden-green metallic sheen within 24 hours when incubated at 35°C 
t 1.0°C on M-Endo medium (nutrient medium for bacterial growth). Their concentrations are 
expressed as number of colonies per 100 mL of sample.

Fecal coliform bacteria are' bacteria that are present in the intestine or feces of warm- 
fa looded~anTmaTs~; They are often used as indicators of the sanitary quality of the water. In 
the laboratory they are defined as all organisms which produce blue colonies within 24 hours 
when incubated at 44.5°C * 0.2°C on M-FC medium (nutrient medium for bacterial growth). Their 
concentrations are expressed as number of colonies per 100 mL of sample.

Fecal streptococcal bacteria are bacteria found also in the intestine of warmblooded 
animals'Their presence in water is considered to verify fecal pollution. They are charac 
terized as gram-positive, cocci bacteria which are capable of growth in brain-heart infusion 
broth. In the laboratory they are defined as all the organisms which produce red or pink 
colonies within 48 hours at 35°C ± 1.0°C on M-FC medium (nutrient medium for bacterial growth). 
Their concentrations are expressed as number of colonies per 100 mL of sample.
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Bed material is the unconsolidated material of which a streambed, lake, pond, reservoir, or 
estuary bottom is composed.

Biochemical oxygen demand (BOD) is a measure of the quantity of dissolved oxygen, in milligrams 
per liter, necessary for the decomposition of organic matter by microorganisms, such as bacteria.

Biomass is the amount of living matter present at any given time, expressed as the mass per 
unit area or volume of habitat.

Ash mass is the mass or amount of residue present after the residue from the dry mass 
determination has been ashed in a muffle furnace at a temperature of 500°C for 1 hour. The 
ash mass values of zooplankton and phytoplankton are expressed in grams per cubic meter (g/m s ), 
and periphyton and benthic organisms in grams per square 1"meter (g/m 2 ).

Dry mass refers to .the weight of residue present after drying in an oven at 60°C for zoo- 
plankton and 105°C for periphyton, until the mass remains unchanged. This mass represents the 
total organic matter, ash and sediment, in the sample. Dry mass values are expressed in the 
same units as ash mass.

Organic mass or volatile mass of the living substance is the difference between the dry
mass and the"ash mass, and represents the actual mass of the living matter. The organic mass
is expressed in the same units as for ash mass and dry mass.

Wet mass is the mass of living matter plus contained water. 

Bottom material: See Bed material.

Cells/volume refers to the number of cells or any organism which is counted by using a micro- 
scope and grid or counting cell. Many planktonic organisms are multicelled and are counted accord 
ing to the number of contained cells per sample, usually milliliters (mL) or liters (L).

Cfs-day is the volume of water represented by a flow of 1 cubic foot per second for 24 hours. 
It is equivalent to 86,400 cubic feet, approximately 1.9835 acre-feet, or about 646,000 gallons or 
2,447 cubic meters.

Chemical oxygen demand (COD) is a measure of the chemically oxidizable material in the water, 
and furnishes an approximation of the amount of organic and reducing material present. The deter 
mined value may correlate with natural water color or with carbonaceous organic pollution from 
sewage or industrial wastes.

Chlorophyll refers to the green pigments of plants. Chlorophyll a and b are the two most 
common pigments in plants.

Color unit is produced by one milligram per liter of platinum in the form of the chloro- 
platinate ion. Color is expressed in units of the platinum-cobalt scale.

Contents is the volume of water in a reservoir or lake. Unless otherwise indicated, volume 
is computed on the basis of a level pool and does not include bank storage.

Control designates a feature downstream from the gage that determines the stage-discharge 
relation at the gage. This feature may be a natural constriction of the channel, an artificial 
structure, or a uniform cross section over a long reach of the channel.

Cubic feet per second per square mile (CFSM) is the average number of cubic feet of water 
flowing per second from each square mile of area drained, assuming that the runoff is distributed 
uniformly in time and area.

Cubic foot per second (FT 3 /s, ft 3 /s) is the rate of discharge representing a volume of 1 cubic 
foot passing a given point during 1 second and is equivalent to approximately 7.48 gallons per 
second or 448.8 gallons per minute or 0.02832 cubic meters per second.

Discharge is the volume of water (or more broadly, volume of fluid plus suspended sediment), 
that passes a given point within a given period of time.

Mean discharge (MEAN)' is the arithmetic mean -of individual daily mean discharges during 
a specific period"

Instantaneous discharge is the discharge at a particular instant of time.

Dissolved refers to the amount of substance present in true chemical solution. In practice, 
however, the term includes all forms of substance that will pass through a 0.45-micrometer mem 
brane filter, and thus may include some very small (coloidal) suspended particles. Analyses are 
performed on filtered samples.
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Diversity index is a numerical expression of evenness of distribution of aquatic organisms. 
The formula for diversity index is:

_ e «,• nj d - - E -1 log2 -| 
is —J.

Where n^ is the number of individuals per taxon, n is the total number of individuals, and a is the 
total number of taxa in the sample of the community. Diversity index values range from zero, when 
all the organisms in the sample are the same, to some positive number, when some or all of the 
organisms in the sample are different.

Drainage area of a stream at ^specified location is that area, measured in a horizontal plane, 
enclosed by a topographic divide fitem which direct surface runoff from precipitation normally drains 
by gravity into the river above theospecified point. Figures of drainage area given herein include 
all closed basins, or noncontributing areas, within the area unless otherwise noted.

Drainage basin is a part of the surface of the earth that is occupied by a drainage system, 
which consists of a surface stream or a body of impounded surface water together with all tributary 
surface streams and bodies of impounded surface water.

Gage height (G.H.) is the water-surface elevation referred to some arbitrary gage datum. Gage 
height is often used interchangeably with the more general term "stage," although gage height is 
more appropriate when used with a reading on a gage.

Gaging station is a particular site on a stream, canal, lake, or reservoir where systematic 
observations of hydrologic data are obtained.

Hardness of water is a physical-chemical characteristic that is commonly recognized by the 
increased quantity of soap required to produce lather. It is attributable to the presence of 
alkaline earths (principally calcium and magnesium) and is expressed as equivalent calcium car 
bonate (CaCOj).

Hydrologic unit is a geographic area representing part or all of a surface drainage basin or 
distinct hydrologic feature as delineated by the Office of Water Data Coordination on the State 
Hydrologic Unit Maps; each hydrologic unit is identified by an 8-digit number.

Metamorphig stage refers to the stage of development that an organism exhibits during its 
transformation from an immature form to an adult form. This developmental process exists for most 
insects, and the degree of difference from the immature stage to the adult form varies from rela 
tively slight to pronounced, with many intermediates. Examples of metamorphic stages of insects 
are egg-larva-adult or egg-nymph-adult.

Methylene blue active substance (MBAS) is a measure of apparent detergents. This determination 
depends on the formation of a blue color when methylene blue dye reacts with synthetic detergent 
compounds.

Micrograms per gram (ug/g) is a unit expressing the concentration of a chemical element as the 
mass (microgramsj of the element sorbed per unit mass (gram) of sediment.

Micrograms per liter (UG/L, ug/L) is a unit expressing the concentration of chemical constit 
uents in solution as mass (micrograms) of solute per unit volume (liter) of wateir. One thousand 
micrograms per liter is equivalent to one milligram per liter.

Milligrams per liter (MG/L, mg/L) is a unit for expressing the concentration of chemical con 
st i tuenHiiTToTutTon^Milligrams per liter represent the mass of solute per unit volume (liter) 
of water. Concentration of suspended sediment also is expressed in mg/L, and is based on the mass 
of sediment per liter of water-sediment mixture.

Organism is any living entity, such as an insect, phytoplankter, or zooplankter.

Organism count/area refers to the number of organisms collected and enumerated in a sample and 
adjusted to the number per area habitat, usually square meters (m 2 ), acres, or hectares. Periphyton 
benthic organisms, and macrophytes are expressed in these terms.

Organism count/volume refers to the number of organisms collected and enumerated in a sample 
and adjusted to the number per sample volume, usually milliters (ml) or liters (L). Numbers of 
planktonic organisms can be expressed in these terms.

Total organism count is the total number of organisms collected and enumerated in any 
particular sample.—————

Partial-record station is a particular site where limited streamflow and/o^ water-quality data 
are collected systematically over a period of years for use in hydrologic analyses.



WATER RESOURCES DATA FOR MINNESOTA, 1976

Particle size is the diameter, in millimeters (mm), of suspended sediment or bed material 
determined by either sieve or sedimentation methods. Sedimentation methods (pipet, bottom- 
withdrawal tube, visual-accumulation tube) determine fall diameter of particles in either distilled 
water (chemically dispersed) or in native water (the river water at the time and point of sampling).

Particle-size classification used in this report agrees with recommendations made by the 
American Geophysical Union Subcommittee on Sediment Terminology.

The classification is as follows:

Classification Size (mm) Method of analysis

Clay.......... 0.00024 - 0.004 Sedimentation.
Silt.......... .004 - .062 Sedimentation.
Sand.......... .062 - 2.0 Sedimentation or sieve.
Gravel........ 2.0 - 64.0 Sieve?r

The particle-size distributions given in this report are not necessarily representative of all 
particles in transport in the stream. Most of the organic material is removed and the sample is 
subjected to mechanical and chemical dispersion before analysis in distilled water. Chemical dis 
persion is not used for native-water analysis.

Percent composition is a unit for expressing the ratio of a particular part of a sample or 
population to the total sample or population, in terms of types, numbers, mass or volume.

Periphyton is the assemblage of microorganisms attached to and growing upon solid surfaces. 
While primarily consisting of algae, they also include bacteria, fungi, protozoa, rotifers, and 
other small organisms. Periphyton is a useful indicator of water quality.

Pesticides are chemical compounds used to control undesirable plants and animals. Major cat- 
ego ries~~oTpes"tic ides include insecticides, miticides, fungicides, herbicides, and rodenticides. 
Insecticides and herbicides, which control insects and plants respectively, are the two categories 
reported.

Picocurie (PC, pCi) is one trillionth (1 x 1Q 12 ) of the amount of radioactivity represented 
by a curie (Ci). A curie is the amount of radioactivity that yields 3.7 x 10 radioactive dis 
integrations per second. A picocurie yields 2.22 dpm (disintegrations per minute).

Plankton is the community of suspended, floating, or weakly swimming organisms that live in 
the open water of lakes and rivers.

Phytoplankton is the plant part of the plankton. They are usually microscopic and their 
movement is subject to the water currents. Phytoplankton growth is dependent upon solar 
radiation and nutrient substances. Because they are able to incorporate as well as release 
materials to the surrounding water, the phytoplankton have a profound effect upon the quality 
of the water. They are the primary food producers in the aquatic environment, and are commonly 
known as algae.

Blue-green algae are a group of phytoplankton organisms having a blue pigment, in 
addition to the green pigment called chlorophyll. Blue-green algae often cause nuisance 
conditions in water.

Diatoms are the unicellular or colonial algae having a siliceous shell. Their 
concentrations are expressed as number of cells/ml of sample.

Green algae have chlorophyll pigments similar in color to those of higher green 
plants^Some forms produce algal mats or floating "moss" in lakes. Their concentrations 
are expressed as number of cells/ml of sample.

Zooplankton is the animal part of the plankton. Zooplankton are capable of extensive 
movements within the water column, and are often large enough to be seen with the unaided eye. 
Zooplankton are secondary consumers feeding upon bacteria, phytoplankton, and detritus. 
Because they are the grazers in the aquatic environment, the Zooplankton are a vital part of 
the aquatic food web. The zooplankton community is dominated by small crustaceans and 
rotifers.

Polychlorinated biphenyls (PCBs) are industrial chemicals that are mixtures of chlorinated 
biphenyl compounds having various percentages of chlorine. They are similar in structure to 
organochlorine insecticides.

Primary productivity is a measure of the rate at which new organic matter is formed and accumu 
late d^EnTol!ghpEoTo?yntne tic and chemosynthetic activity of producer organisms (chiefly green 
plants). The rate of primary production is estimated by measuring the amount of oxygen released 
(oxygen method) or the amount of carbon assimilated by the plants (carbon method).
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Milligrams of carbon per
macrophytes and mg C/(nr.ti'me]
They define the amount of carl
The carbon 14 method is of greater sensitivity than the oxygen light and dark bottle method, and
is preferred for use in unenriched waters. Unit time may be either the hour or day, depending on
the incubation period.

Milligrams of oxygen per area or volume per unit time [mg 02/(m 2 •time) for periphyton and 
and macrophytes and mg Qz/jm 3 • time]i_] for phytoplankton are the units for expressing primary pro 
ductivity.They define production and respiration rates as estimated from changes in the measured 
dissolved oxygen concentration. The oygen light and dark bottle method is preferred if the rate of 
primary production is sufficient for accurate measurements to be made within 24 hours. Unit time 
may be either the hour or day, depending on the incubation period.

Runoff in inches (IN, in) shows the depth to which the drainage area would be covered if all 
the runoff for a given time period were uniformly distributed on it.

Sediment is solid material that originates mostly from disintegrated rocks and is transported 
by, suspended in, or deposited from water; it includes chemical and biochemical precipitates and 
decomposed organic material, such as humus. The quantity, characteristics, and cause of the occur 
rence of sediment in streams are influenced by environmental factors. Some major factors are 
degree of slope, length of slope, soil characteristics, land usage, and quantity and intensity of 
precipitation.

Suspended sediment is the sediment that at any given time is maintained in suspension by 
the upward components of turbulent currents or that exists in suspension as a colloid.

Suspended-sediment concentration is the velocity-weighted concentration of suspended 
sediment in the sampled zone (from the water surface to a point approximately 0.3 ft above 
the bed) expressed as milligrams of dry sediment per liter of water-sediment mixture (mg/L).

Suspended-sediment discharge (tons/day) is the rate at which dry weight of sediment 
passes a section of a stream or is the quantity of sediment, as measured by dry weight or 
volume, that passes a section in a given time. It is computed by multiplying discharge times 
mg/L times 0.0027.

Suspended-sediment load is quantity of suspended sediment passing a section in a speci 
fied period.

Total sediment discharge (tons/day) is the sum of the suspended-sediment discharge and 
the bed-load discharge.Ttis the total quantity of sediment, as measured by dry weight or 
volume, that passes a section during a given time.

Mean concentration is the time-weighted concentration of suspended sediment passing a 
stream section during a 24-hour day.

Solute is any substance derived from the atmosphere, vegetation, soil, or rocks that is dis- 
solved in water.

Specific conductance is a measure of the ability of a water to conduct an electrical current. 
It is expressed in micromhos per centimeter at 25°C. Specific conductance is related to the type 
and concentration of ions in solution and can be used for approximating the dissolved-solids con 
tent of the water. Commonly, the concentration of dissolved solids (in milligrams per liter) is 
about 65 percent of the specific conductance (in micromhos). This relation is not constant from 
stream to stream, and it may vary in the same source with changes in the composition of the water.

Stage-discharge relation is the relation between gage height (stage) and volume of water per 
unit of time,flowing in a channel.

Streamflow is the discharge that occurs in a natural channel. Although the term_"discharge" 
can be applied to the flow of a canal, the work "streamflow" uniquely describes the discharge in 
a surface stream course. The term "streamflow" is more general than "runoff" as streamflow may be 
applied to discharge whether or not it is affected by diversion or regulation.

Substrate is the physical surface upon which an organism lived.

Natural substrates refers to any naturally occurring emersed or submersed solid surface, 
such as a rock or tree, upon which an organism lived.

Artificial substrate is a device which is purposely placed in a stream or lake for 
colonization of organisms. The artificial substrate simplifies the community structure by 
standardizing the substrate from which each sample is taken. Examples of artificial sub 
strates are basket samplers (made of wire cages filled with clean streamside rocks) and multi- 
plate samplers (made of hardboard) for benthic organism collection, and plexiglass strips for 
periphyton collection.
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Surface area of a lake is that area outlined on the latest U.S.G.S. topographic map as the 
boundary of the lake and measured by a planimeter in acres. In localities not covered by topo 
graphic maps, the areas are computed from the best maps available at the time planimetered. All 
areas shown are those for the stage when the planimetered map was made.

Surficial bed material is that part (0.1 to 0.2 ft) of the bed material that is sampled using 
U.S. Series" Bed-Material Samplers.

Suspended (as used in tables of chemical analyses) refers to the amount (concentration) of 
the total concentration in a water-sediment mixture. The water-sediment mixture is associated 
with (or sorbed on) that material retained on a 0.4S micrometer filter.

Time-weighted average is computed by multiplying the number of days in the sampling period by 
the concentrations of individual constituents for the corresponding period and dividing the sum of 
the products by the total number of days. A time-weighted average represents the composition of 
water that would be contained in a vessel or reservoir that had received equal quantities of water 
from the stream each day for the year.

Tons per acre-foot indicates the dry mass of dissolved solids in 1 acre-foot of water. It is 
computed by multiplying the concentration in milligrams per liter by 0.00136.

Tons per day is the quantity of substance in solution or suspension that passes a stream 
section during a 24-hour day.

Total load (tons) is the total quantity of any individual constituent, as measured by dry 
mass or volume, that is dissolved in a specific amount of water (discharge) during a given time. 
It is computed by multiplying the total discharge, times the mg/L of the constituent, times the 
factor 0.0027, times the number of days.

Taxonomy is the division of biology concerned with the classification and naming of organisms. 
The classification of organisms is based upon a hierarchical scheme beginning with Kingdom and 
ending with Species at the base. The higher the classification level, the fewer features the 
organisms have in common. For example, the taxonomy of a particular mayfly, Hexagenia limbata is 
the following:

Kingdom.................Animal
Phylum..............Arthropoda
Class..................Insecta
Order............Ephemeroptera
Family.............Ephemeridae
Genus................Hexageria
Species......Hexagenia limbata

Weighted average is used in this report to indicate discharge-weighted average. It is corn- 
put ed~bymuTfTpTyTng the discharge for a sampling period by the concentrations of individual 
constituents for the corresponding period and dividing the sum of the products by the sum of the 
discharges. A discharge-weighted average approximates the composition of water that would be 
found in a reservoir containing all the water passing a given location during the water year after 
thorough mixing in the reservoir.

WRD is used as an abbreviation for "Water-Resources Data" in the REVISED RECORDS paragraph 
to refer to State annual basic-data reports published before 1975.

WSP is used as an abbreviation for "Water-Supply Paper" in references to previously published 
reports.

DOWNSTREAM ORDER AND STATION NUMBER

Since October 1, 1950, the order of listing hydrologic-station records in Survey reports is 
in a downstream direction along the main stream. All stations on a tributary entering upstream 
from a main-stream station are listed before that station. A station on a tributary that enters 
between two main-stream stations is listed between them. A similar order is followed in listing 
stations on first rank, second rank, and other ranks of tributaries. The rank of any tributary 
on which a station is situated with respect to the stream to which it is immediately tributary is 
indicated by an indention in a list of stations in the front of the report. Each indention rep 
resents one rank. This downstream order and system of indention show which stations are on trib 
utaries between any two stations and the rank of the-tributary on which each station is situated.

As an added means of identification, each hydrologic station and partial-record station has 
been assigned a station number. These are in the same downstream order used in this report. In 
assigning station numbers, no distinction is made between partial-record stations and other 
stations; therefore, the station number for a partial-record station indicates downstream-order 
position in a list made up of both types of stations. Gaps are left in the series of numbers to 
allow for new stations that may be established; hence, the numbers are not consecutive. The 
complete 8-digit number for each station such as 03041000, which appears just to the left of the 
station name, includes the 2-digit part number "03" plus the 6-digit downstream order number 
"041000".
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NUMBERING SYSTEM FOR WELLS AND MISCELLANEOUS SITES

The 8-digit downstream order station numbers are not assigned to wells and miscellaneous sites 
where only random water-quality samples or discharge measurements are taken.

The well and miscellaneous site numbering system of the U.S. Geological Survey is based on the 
grid system of latitude and longitude. The system provides the geographic location of the well or 
miscellaneous site and a unique number for each site. The number consists of 15 digits. The first 
6 digits denote the degrees, minutes, and seconds of latitude, the next 7 digits denote degrees, 
minutes, and seconds of longitude, and the last 2 digits (assigned sequentially) identify the wells 
or other sites within a 1-second grid. See figure 1 below.

45°17'43"-

Coordinates for well 
(451742NO931221.1)

45°17'41"-

Coordinates for well B 
(451742NO931221.2)

Figure 1. System for numbering wells and miscellaneous sites (latitude and longitude)

SPECIAL NETWORKS AND PROGRAMS

Hydrologic bench-mark station is one that provides hydrologic data for a basin in which the 
hydrologic regimen will likely be governed solely by natural conditions. Data collected at a 
bench-mark station may be used to separate effects of natural from manmade changes in other basins 
which have been developed and in which the physiography, climate, and geology are similar to those 
in the undeveloped bench-mark basin.

National stream-quality accounting network (NASQAN) is a data collection network designed by 
the U.S.Geological Survey to meet many of the information demands of agencies or groups involved 
in national or regional water-quality planning and management. Both accounting and broad-scale 
monitoring objectives have been incorporated into the network design. Areal configuration of the 
network is based on river-basin accounting units (identified by 8-digit hydrologic-unit numbers) 
designated by the Office of Water Data Coordination in consultation with the Water Resources 
Council. Primary objectives of the network are (1) to depict areal variability of streamflow and 
water-quality conditions nationwide on a year-by-year basis and (2) to detect and assess long-term 
changes in streamflow and stream quality.

Pesticide program is a network of regularly sampled water-quality stations where samples are 
collected to determine the concentration and distribution of pesticides in streams where potential 
contamination could result from the application of the commonly used insecticides and herbicides. 
Operation of the network is a Federal interagency activity. I

t
Radiochemical program is a network of regularly sampled water-quality stations where samples 

are collected to be analyzed for radioisotopes. The streams that are sampled represent major 
drainage basins in the conterminous United States.

Tritium network is a network of stations which has been established to provide baseline infor- 
mation on the occurrence of tritium in the Nation's surface waters. In addition to the surface- 
water stations in the network, tritium data are also obtained at a number of precipitation stations 
The purpose of the precipitation stations is to provide an estimate sufficient for hydrologic 
studies of the tritium input to the United States.

EXPLANATION OF STAGE AND WATER-DISCHARGE RECORDS 

Collection and computation of data

The base data collected at gaging stations consist of records of stage and measurements of 
discharge of streams or canals, and stage, surface area, and contents of lakes or reservoirs. In 
addition, observations of factors affecting the stage-discharge relation or the stage-capacity 
relation, weather records, and other information are used to supplement base data in determining 
the daily flow or volume of water in storage. Records of stage are obtained from either direct 
readings on a nonrecording gage or from a water-stage recorder that gives either a continuous graph 
of the fluctuations or a tape punched at selected time intervals. Measurements of discharge are 
made with a current meter, using the general methods adopted by the Geological Survey. These 
methods are described in standard text-books, in Water-Supply Paper 888, and in U.S. Geological 
Survey Techniques of Water Resources Investigations, book 3, chapter A6.
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For stream-gaging station, rating tables giving the discharge for any stage are prepared from 
stage-discharge relation curves. If extensions to the rating curves are necessary to express dis 
charge greater than measured, they are made on the basis of indirect measurements of peak discharge 
(such as slope-area or contracted-opening measurements, computation of flow over dams or weirs), 
step-backwater techniques, velocity-area studies, and logarithmic plotting. The daily mean dis 
charge is computed from gage heights and rating tables, then the monthly and yearly mean discharge 
are computed from the daily figures. If the stage-discharge relation is subject to change because 
of frequent or continual change in the physical features that form the control, the daily mean 
discharge is computed by the shifting-control method, in which correction factors based on individ 
ual discharge measurements and notes by engineers and observers are used in applying the gage 
heights to the rating tables. If the stage-discharge relation for a station is temporarily changed 
by the presence of aquatic growth or debris on the control, the daily mean discharge is computed by 
what is basically the shifting-control method.

At some stream-gaging stations the stage-discharge relation is affected by the backwater from 
reservoirs, tributary streams, or other sources. This necessitates the use of the slope method in 
which the slope or fall in a reach of the stream is a factor in computing discharge. The slope or 
fall is obtained by means of an auxiliary gage set at some distance from the base gage. At some 
stations the stage-discharge relation is affected by changing stage; at these stations the rate of 
change in stage is used as a factor in computing discharge.

At some northern stream-gaging stations the stage-discharge relation is affected by ice in the 
winter, and it becomes impossible to compute the discharge in the usual manner. Discharge for 
periods of ice effect is computed on the basis of gage-height record and occasional winter dis 
charge measurements. Consideration is given to the available information on temperature and pre 
cipitation, notes by gage observers and hydrologists, and comparable records of discharge for other 
stations in the same or nearby basins.

For a lake or reservoir station, capacity tables giving the contents for any stage are pre 
pared from stage-area relation curves defined by surveys. The application of the stage to the 
capacity table gives the contents, from which the daily, monthly, or yearly change in contents is 
computed.

If the stage-capacity curve is subject to changes because of deposition of sediment in the 
reservoir, periodic resurveys of the reservoir are necessary to define new stage-capacity curves. 
During the period between reservoir surveys the computed contents may be increasingly in error 
due to the gradual accumulation of sediment.

For some gaging stations there are periods when no gage-height record is obtained or the 
recorded gage height is so faulty that it cannot be used to compute daily discharge or contents. 
This happens when the recorder stops or otherwise fails to operate properly, intakes are plugged, 
the float is frozen in the well, or for various other reasons. For such periods the daily dis 
charges are estimated on the basis of recorded range in stage, prior and subsequent records, 
discharge measurements, weather records, and comparison with records for other stations in the 
same or nearby basins. Likewise daily contents may be estimated on the basis of operator's log 
prior and subsequent records, inflow-outflow studies, and other information.

The data in this report generally comprise a description of the station and tabulations of 
daily and monthly figures. For gaging stations on streams or canals a table showing the daily 
discharge and monthly and yearly discharge is given. For gaging stations on lakes and reservoirs 
a monthly summary table of stage and contents or a table showing the daily contents is given. 
Tables of daily mean gage heights are included for some streamflow stations and for some reservoir 
stations. Records are published for the water year, which begins on October 1 and ends on 
September 30.

The description of the gaging station gives the location, drainage area, period of record, 
notations of revisions of previously published records, type and history of gages, general remarks, 
average discharge, and extremes of discharge or contents. The location of the gaging station and 
the drainage area are obtained from most accurate maps available. River mileage, given under 
"LOCATION" for some stations, is that determined and used by the Corps of Engineers or other 
agencies. Periods for which there are published records for the present station or for stations 
generally equivalent to the present one are given under "PERIOD OF RECORD."

Previously published streamflow records of some stations have been found to be in error on the 
basis of data or information later obtained. Revisions of such records are usually published along 
with the current records in one of the annual or compilation reports. In order to make it easier 
to find such revised records, a paragraph headed "REVISED RECORDS" has been added to the description 
of all stations for which revised records have been published. Listed therein are all the reports 
in which revisions have been published, each followed by the water years for which figures are 
revised in that report. In listing the water years only one number is given; for instance, 1965 
stands for the water year October 1, 1964, to September 30, 1965. If no daily, monthly, or annual 
figures of discharge are affected by the revision, the fact is brought out by notations after the 
year dates as follows: "(M)" means that only the instantaneous maximum discharge was revised; 
"(m)" that only the instantaneous minimum was revised; and "(P)" that only peak discharges were 
revised. If the drainage area has been revised, the report in which the revised figure was first 
published is given. It should be noted that for all stations for which cubic feet per second per 
square mile and runoff in inches are published, a revision of the drainage area necessitates 
corresponding revision of all figures based on the drainage area. Revised figures of cubic feet 
per second per square mile and runoff in inches resulting from a revision of the drainage area only 
are usually not published in the annual series of reports.
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The type of gage currently in use, the datum of the present -gage above mean sea level, and a 
condensed history of the types, locations, and datums of previous gages used during the period of 
record are given under "GAGE." In references to datum of gage, the phrase "mean sea level" denotes 
"Sea Level Datum of 1929" as used by the Topographic Division of the Geological Survey unless 
otherwise qualified.

Information pertaining to the accuracy of the discharge records and to conditions which affect 
the natural flow of the gaging station is given under "REMARKS." For reservoir stations informa 
tion on the dam forming the reservoir, the capacity, outlet works and spillway, and purpose and use 
of the reservoir is given under "REMARKS."

The average discharge for the number of years indicated is given under "AVERAGE DISCHARGE"; 
it is not given for stations having fewer than 5 complete years of record or for stations where 
changes in water development during the period of record cause the figure to have little signifi 
cance. In addition, the median of yearly mean discharges is given for stream-gaging stations 
having 10 or more complete years of record if the median differs from the average by more than 
10 percent. Under "EXTREMES" are given first, the extremes for the period of record, second, 
information available outside the period of record, and last, those for the current year. Unless 
otherwise qualified, the maximum discharge (or contents) is the instantaneous maximum corresponding 
to the crest stage obtained by use of a water-stage recorder (graphic or digital), a crest-stage 
gage, or a nonrecording gage read at the time of the crest. If the maximum gage height did not 
occur on the same day as the maximum discharge (or contents), it is given separately. Similarly, 
the minimum is the instantaneous minimum unless otherwise qualified. For some stations peak 
discharges are listed with EXTREMES FOR THE CURRENT YEAR; if they are, all independent peaks, 
including the maximum for the year, above the selected base with the time of occurrence and corres 
ponding gage heights are published in tabular format. The base discharge, which is given in the 
table heading, is selected so that an average of about three peaks a year will be presented. Peak 
discharges are not published for any canals, ditches, drains, or for any stream for which the peaks 
are subject to substantial control by man. Time of day is expressed in 24-hour local standard 
time; for example, 12:30 a.m. is 0030, 1:30 p.m. is 1330. The minimums for these stations are 
published in a separate paragraph following the table of peaks.

Skeleton rating tables are published, immediately following EXTREMES, for stream-gaging 
stations where they serve a useful purpose and the dates of applicability can be easily identified.

The daily table for stream-gaging stations gives the mean discharge for each day and is 
followed by monthly and yearly summaries. In the monthly summary below the daily table, the line 
headed "TOTAL" gives the sum of the daily figures. The line headed "MEAN" gives the average flow 
in cubic feet per second during the month. The lines headed "MAX" and "MIN" give the maximum and 
minimum daily discharges, respectively, for the month. Discharge for the month also may be 
expressed in cubic feet per second per square mile (line headed "CFSM"), or in inches (line headed 
"IN"), or in acre-feet (line headed "AC-FT"). Figures for cubic feet per second per square mile 
and runoff in inches are omitted if there is extensive regulation or diversion, if the drainage 
area includes large noncontributing areas, or if the average annual rainfall over the drainage 
basin is usually less than 20 inches. In the yearly summary below the monthly summary, the figures 
shown are the appropriate daily discharges for the calendar and water years.

Footnotes to the table of daily discharge are introduced by the word "NOTE." Footnotes are 
used to indicate periods for which the discharge is computed or estimated by special methods be 
cause of no gage-height record, backwater from various sources, or other unusual conditions. 
Periods of no gage-height record are indicated if the period is continuous for a month or more or 
includes the maximum discharge for the year. Periods of backwater from an unusual source, of 
indefinite stage-relation, or of any other unusual condition at the gage site are indicated only 
if they are a month or more in length and the accuracy of the records is affectbd. Days on which 
the stage-discharge relation is affected by ice are not indicated. The methods! used in computing 
discharge for various unusual conditions have been explained in preceding paragraphs.

For most gaging stations on lakes and reservoirs the data presented comprise a description of 
the station and a monthly summary table of stage and contents. For some reservoirs a table showing 
daily contents or stage is given. A skeleton table of capacity at given stages is published for 
all reservoirs for which records are published on a daily basis, but is not published for reser 
voirs for which only monthly data are given.

Data collected at partial-record stations follow the information for continuous record sites. 
Data for partial-record discharge stations are presented in two tables. The first is a table of 
discharge measurements at low-flow partial-record stations, and the second is a table of annual 
maximum stage and discharge at crest-stage stations. The tables of partial-record stations are 
followed by a listing of discharge measurements made at sites other than continuous-record or 
partial-record stations. Occasionally, a series of discharge measurements are made within a short 
time period to investigate the seepage gains or losses along a reach of a stream or to determine 
the low-flow characteristics of an area. Such measurements are also given in special tables fol 
lowing the tables of partial-record stations.

Accuracy of field data and computed results

The accuracy of streamflow data depends primarily on (1) the stability of the stage-discharge 
relation or, if the control is unstable, the frequency of discharge measurements, and (2) the 
accuracy of observations of stage, measurements of discharge, and interpretations of records.
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The station description under "REMARKS" states the degree of accuracy of the records. 
"Excellent" means that about 95 percent of the daily discharges are within 5 percent; "good", 
within 10 percent; and "fair" within 15 percent. "Poor" means that daily discharges have less 
than "fair" accuracy.

Figures of daily mean discharge in this report are shown to the nearest hundredth of a cubic 
foot per second for discharges of less than 1 cfs; to tenths between 1.0 and 10 cfs; to whole 
numbers between 10 and 1,000 cfs; and to 3 significant figures above 1,000 cfs. The number of 
significant figures used is based solely on the magnitude of the figure. The same rounding rules 
apply to discharge figures listed for partial-record stations.

Discharge at many stations, as indicated by the monthly mean, may not reflect natural runoff 
due to the effects of diversion, consumption, regulation by storage, increase or decrease in 
evaporation due to artificial causes, or to other factors. For such stations, figures of cubic 
feet per second per square mile and of runoff in inches are not published unless satisfactory 
adjustments can be made for diversions, for changes in contents of reservoirs, or for other changes 
incident to use and control. Evaporation from a reservoir is not included in the adjustments for 
changes in reservoir contents, unless it is so stated. Even at those stations where adjustments 
are made, large errors in computed runoff may occur if adjustments or losses are large in compar 
ison with the observed discharge,

Other data available

Information of a more detailed nature than that published for most of the gaging stations such 
as observations of water temperatures, discharge measurements, gage-height records, and rating 
tables is on file in the district office. Also most gaging-station records are available in 
computer-usable form and many statistical analyses have been made.

Information on the availability of unpublished data or statistical analyses may be obtained 
from the district office.

EXPLANATION OF WATER-QUALITY RECORDS 

Collection and examination of data

Surface water samples for analyses usually are collected at or near gaging stations. The 
quality-of-water records are given immediately following the discharge records at these stations.

The descriptive heading for water-quality records gives the period of record for all water- 
quality data; the period of daily record for parameters that are measured on a daily basis 
[specific conductance, pH, dissolved oxygen, water temperature, sediment discharge, etc.), ex 
tremes for the period of daily record; extremes for the current year; and general remarks.

For ground-water records, no descriptive statements are given; however, the well number, 
depth of well, date of sampling and/or other pertinent data are given in the table containing 
the chemical analyses of the ground water.

Water analysis

Most methods for collecting and analyzing water samples are described in the U.S. Geological 
Survey Techniques of Water-Resources Investigations listed on a following page.

One sample can define adequately the water quality at a given time if the mixture of solutes 
throughout the stream cross section is homogeneous. However, the concentration of solutes at dif 
ferent locations in the cross section may vary widely with different rates of water discharge, 
depending on the source of material and the turbulence and mixing of the stream. Some streams 
must be sampled through several vertical sections to obtain a representative sample needed for an 
accurate mean concentration and for use in calculating load.

Chemical-quality data published in this report are considered to be the most representative 
values available for the stations listed. The values reported represent water-quality conditions 
at the time of sampling as much as possible, consistent with available sampling techniques and 
methods of analysis. In the rare case where an apparent inconsistency exists between a reported 
pH value and the relative abundance of carbon dioxide species (carbonate and bicarbonate), the 
inconsistency is the result of a slight uptake of carbon dioxide from the air by the sample between 
measurement of pH in the field and determination of carbonate and bicarbonate in the laboratory.

For chemical-quality stations equipped with digital monitors, the records consist of daily 
maximum, minimum, and mean values for each constituent measured and are based upon hourly punches 
beginning at 0100 hours and ending at 2400 hours for the day of record. More detailed records 
(hourly values) may be obtained from the district office.

Water temperature

Water temperatures are measured at most of the water-quality stations. In addition, water 
temperatures are taken at time of discharge measurements for water-discharge stations. For stations 
where water temperatures are taken manually once or twice daily, the water temperatures are taken 
at about the same time each day. Large streams have a small diel temperature change; shallow 
streams may have a daily range of several degrees and may follow closely the changes in air temper 
ature. Some streams may be affected by waste-heat discharges.
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At stations where recording instruments are used, either mean temperatures or maximum and 
minimum temperatures for each day are published.

Sediment

Suspended-sediment concentrations are determined from samples collected by using depth- 
integrating samplers. Samples usually are obtained at several verticals in the cross section, 
or a single sample may be obtained at a fixed point and a coefficient applied to determine the 
mean concentration in the cross sections.

During periods of rapidly changing flow or rapidly changing concentration, samples may have 
been collected more frequently (twice daily or, in some instances, hourly). The published sedi 
ment discharges for days of rapidly changing flow or concentration were computed by the subdivided 
day method (time-discharge weighted average). Therefore, for those days when the published sedi 
ment discharge value differs from the value computed as the product of discharge times mean 
concentration times 0.0027, the reader can assume that the sediment discharge for that day was 
computed by the subdivided day method. For periods when no samples were collected, daily loads 
of suspended sediment were estimated on the basis of water discharge, sediment concentrations 
observed immediately before and after the periods, and suspended-sediment loads for other periods 
of similar discharge.

At other stations, suspended-sediment samples were collected periodically at many verticals 
in the stream cross section. Although data collected periodically may represent conditions only 
at the time of observations, such data are useful in establishing seasonal relations between 
quality and streamflow in predicting long-term sediment-discharge characteristics of the stream.

In addition to the records of the quantities of suspended sediment, records of the periodic 
measurements of the particle-size distribution of the suspended sediment and bed material are 
included.

EXPLANATION OF GROUND-WATER LEVEL RECORDS 

Collection of the data

Only ground-water level data from a basic network of observation wells are published herein. 
This basic network contains observation wells so located that the most significant data are 
obtained from the fewest wells in the most important aquifers.

Each well is identified by means of (1) a IS-digit number that is based on latitude and 
longitude and (2) a local number that is provided for local needs. See figure 1.

Measurements are made in many types of wells, under varying conditions of access and at 
different temperatures, hence, neither the method of measurement nor the equipment can be 
standardized. At each observation well, however, the equipment and techniques used are those 
that will ensure that measurements at each well are consistent.

Water-level measurements in this report are given in feet with reference to either mean sea 
level (msl) or land-surface datum (Isd). Mean sea level is the datum plane on which the national 
network of precise levels is based; land-surface datum is a datum plane that is approximately at 
land surface at each well. If known, the altitude of the land-surface datum above mean sea level 
is given in the well description. The height of the measuring point (MP) above or below land- 
surface datum is given in each well description. Water levels in wells equipped with recording 
gages are reported for every fifth day and the end of each month (eom).

Water levels are reported to as many significant figures as can be justified by the local 
conditions. For example, in a measurement of a depth to water of several hundred feet, the error 
in determining the absolute value of the total depth to water may be a few tenths of a foot, 
whereas the error in determining the net change of water level between successive measurements 
may be only a hundredth or a few hundredths of a foot. For lesser depths to water the accuracy 
is greater. Accordingly, most measurements are reported to a hundredth of a foot, but some are 
given only to a tenth of a foot or a larger unit.

HYDROLOGIC CONDITIONS

Annual runoff during the 1976 water year was generally below normal. The southeastern 
quarter of the State was an exception. Flows in the southwest were slightly above normal for the 
months of October to February and May and a little below normal for the remaining months. Flows 
for the rest of the State were below normal to deficient.

Precipitation for October to March averaged 1 to 3 inches above normal across the State with 
the exception of the southwest and southeast corners. Precipitation in the southwest was 0.2 inch 
below normal while the southeast experienced 3.5 inches above normal. Precipitation for April to 
September averaged 5 to 7 inches below normal in the northern half of the State and 10 to 14 inches 
below normal in the southern half.
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PUBLICATIONS ON TECHNIQUES OF WATER-RESOURCES INVESTIGATIONS

Thirty-one manuals by the U.S. Geological Survey have been published to date in the series on 
techniques describing procedures for planning and executing specialized work in water-resources 
investigations. The material is grouped under major subject headings called books and is further 
divided into sections and chapters. For example, Section A of Book 3 (Applications of Hydraulics) 
is on surface water. The chapter, the unit of publication, is limited to a narrow field of subject 
matter. This format permits flexibility in revision and publication as the need arises. The 
reports listed below are for sale by the U.S. Geological Survey, Branch of Distribution, 604 South 
Picket Street, Alexandria, VA 22304 (authorized agent of the Superintendent of Documents, Govern 
ment Printing Office).

NOTE: When ordering any of these publications, please give the title, book number, chapter number, 
and "U.S. Geological Survey Techniques of Water-Resources Investigations".

1-D1. Water temperature-influential factors, field measurement, and data presentation, by H. H. 
Stevens Jr., J. F. Ficke, and G. F. Smoot: USGS--TWRI Book 1, Chapter Dl. 1975. 65 p. 
$1.60.

2-D1. Application of surface geophysics to ground-water investigations, by A. A. R. Zohdy, 
G. P. Eaton, and D. R. Mabey: USGS--TWRI Book 2, Chapter Dl. 1974. 116 pages. $1.90.

2-E1. Application of borehole geophysics to water-resources investigations, by W. S. Keys and 
L. M. MacCary: USGS--TWRI Book 2, Chapter El. 1971. 126 pages. $1.75.

3-AlX General field and office procedures for indirect discharge measurements, by M. A. Benson 
, and Tate Dalrymple: USGS--TWRI Book 3, Chapter Al. 1967. 30 pages. $0.25.

3-A2. !/ Measurement of peak discharge by the slope-area method, by Tate Dalrymple and M. A. 
. Benson: USGS--TWRI Book 3, Chapter A2. 1967. 12 pages. $0.20.

3-A3." Measurement of peak discharge at culverts by indirect methods, by G. L. Bodhaine: USGS-- 
j TWRI Book 3, Chapter A3. 1968. 60 pages. $0.40.

3-A4.' Measurement of peak discharge at width contractions by indirect methods, by H. F. 
, Matthai: USGS--TWRI Book 3, Chapter A4. 1967. 44 pages. $1.00.

3-A5.^ Measurement of peak discharge at dams by indirect methods, by Harry Hulsing: USGS-- 
TWRI Book 3, Chapter AS. 1967. 29 pages. $0.30.

3-A6.V General procedure for gaging streams, by R. W. Carter and Jacob Davidian: USGS--TWRI 
Book 3, Chapter A6. 1968. 13 pages. $0.20.

Z-A7.^Stage measurements at gaging stations, by T. J. Buchanan and W. P. Somers: USGS--TWRI 
Book 3, Chapter A7. 1968. 28 pages. $0.45.

3-A8. S Discharge measurements at gaging stations, by T. J. Buchanan and W. P. Somers: USGS-- 
TWRI Book 3, Chapter A8. 1969. 65 pages. $1.25.

Z-All.'•/'Measurement' of discharge by moving-boat method, by G. F. Snoot and C. E. Novak: USGS-- 
TWRI Book 3, Chapter All. 1969. 22 pages. $0.40.

3-A12. Fluorometric procedures for dye tracing, by J. F. Wilson Jr.: USGS--TWRI Book 3, 
Chapter A12. 1968. 31 pages. $0.35. Not currently available.

3-B1. " Aquifer-test design, observation, and data analysis, by R. W. Stallman: USGS--TWRI 
Book 3, Chapter Bl. 1971. 26 pages. $0.70.

3-B2. </Introduction to ground-water nydraulics-a programed text for self-instruction, by D. S. 
Bennett: USGS--TWRI Book 3, Chapter B2. 1976. 172 pages.

3-C1. ^Pluvial sediment concepts, by H. P. Guy: USGS--TWRI Book 3, Chapter Cl. 1970. 55 pages. 
$0.65.

3-C2.^ Field methods for measurement of fluvial sediment, by H. P. Guy and V. W. Norman: USGS-- 
j/TWRI Book 3, Chapter C2. 1970. 59 pages. $0.70.

3-C3. Computation of fluvial-sediment discharge, by George Porterfield: USGS--TWRI Book 3, 
Chapter C3. 1972. 66 pages. $1.15.

4-Al.~-' Some statistical tools in hydrology, by H. C. Riggs: USGS--TWRI Book 4, Chapter Al. 1968.
39 pages. $0.30,

H-k2. Frequency curves, by H. C. Riggs: USGS--TWRI Book 4, Chapter A2. 1968. IS pages. $0.20. 
4-B1. ^Low-flow investigations, by H. C. Riggs: USGS--TWRI Book 4, Chapter Bl. 1972. 18 pages.

$0.65. 
4-B2. Storage analyses for water supply, by H. C. Riggs and C. H. Hardison: USGS--TWRI Book 4,

Chapter B2. 1973. 20 pages. $0.75. 
•4-B3. Regional analyses of streamflow characteristics, by H. C. Riggs: USGS--TWRI Book 4,

Chapter B3. 1973. 15 pages. $0.75.
4-D1. Computation of rate and volume of stream depletion by wells, by C. T. Jenkins: USGS-- 

TWRI Book 4, Chapter Dl. 1970. 17 pages. $0.65.
5-A1. Methods for collection and analysis of water eamples for dissolved minerale and gases,

by Eugene Brown, M. W. Skougstad, and M. J. Fishman: USGS--TWRI Book 5, Chapter Al. 1970.
160 pages. $2.40. 

5-A2. Determination of minor elements in water by emission spectroscopy, by P. R. Barnett and
E. C. Mallory, Jr.: USGS--TWRI Book 5, Chapter A2. 1971. 31 pages. $0.80. 

5-A3. Methods for analysis of organic substances in water, by D. F. Goerlitz and Eugene Brown:
USGS--TWRI Book 5, Chapter A3. 1972. 40 pages. $0.90. 

5-A4. Methods for collection and analysis of aquatic biological and microbiological samples,
by K. V. Slack, R. C. Averett, P. E. Greeson, and R. G. Lipscomb: USGS--TWRI Book 5,
Chapter A4. 1973. 165 pages. $1.95. 

5-C1. Laboratory theory and methods for sediment analysis, by H. P. Guy: USGS--TWRI Book 5,
Chapter Cl. 1969. 58 pages. $0.65.

7-C1. Finite-difference model for aquifer simulation in two dimensions with results of numerical 
experiments, by P. C. Trescott, G. F. Pinder, and S. P. Larson: USGS--TWRI Book 7, 
Chapter Cl. 1976. 116 pages.

8-A1. Methods of measuring water levels in deep wells, by M. S. Garber and F. C. Koopman:
USGS--TWRI Book 8, Chapter Al. 1968. 23 pages. $0.70. 

8-B2. Calibration and maintenance of vertical-axis type current meters, by G. F. Smoot and
C. E. Novak: USGS--TWRI Book 8, Chapter B2. 1968. 15 pages. $0.40.
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Map showing location of lake and stream gaging stations.



Map showing location of water-quality stations.
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HYDROLOGIC-DATA STATION RECORDS 19 

STREAMS TRIBUTARY TO LAKE SUPERIOR

04010500 PIGEON RIVER AT MIDDLE FALLS, NEAR GRAND PORTAGE, MN 

(International gaging station)

LOCATION.--Lat 48°00'44", long 89°36'S8", in SW%NE% sec.24, T.64 N., R.6 E., Cook County, Hydrologic Unit 
04010101, on right bank 400 ft (122 m) upstream from Middle Falls, 2.5 mi (4.0 km) upstream from Grand 
Portage Port of Entry, 3.5 mi (5.6 km) upstream from mouth, and 4.7 mi (7.6 km) northeast of village of 
Grand Portage.

DRAINAGE AREA.--600 mi 2 (1,554 km 2 ).

PERIOD OF RECORD.--June to October 1921, April to November 1922, March 1923 to current year. Published as "at 
International Bridge" April 1924 to September 1940; as "below International Bridge" October 1940 to 
September 1965. Monthly discharge only for some periods, published in WSP 1307.

REVISED RECORDS.--WSP 744: 1927-28. WSP 804: 1934(M). WSP 974: Drainage area. WSP 1337: 1924(M), 1925, 
1926-28(M), 1931(M), 1938(M), 1941(M), 1945-46(M), 1947, 1948(M), 1950(M).

GAGE.--Water-stage recorder. Datum of gage is 787.58 ft (240.054 m) above mean sea level. Prior to Sept. 30, 
1940, nonrecording gage at International Bridge, 5.8 mi (9.3 km) upstream at datum 102.24 ft (31.163 m) 
higher. Oct. 1, 1940, to Dec. 31, 1975, at present site at datum 2.00 ft (0.610 m) higher.

REMARKS.--Records good except those for winter periods, which are fair.

COOPERATION.--This station is one of the international gaging stations maintained by the United States under 
agreement with Canada.

AVERAGE DISCHARGE.--53 years (1923-76), 505 ft 3 /s (14.30 m 3 /s), 11.43 in/yr (290 mm/yr).

EXTREMES FOR PERIOD'OF RECORD.--Maximum discharge, 11,000 ftVs (312 m 3 /s) May 5, 1934, gage height, 7.6 ft 
(2.32 m), site and datum then in use, from rating curve extended above 7,000 ftVs (198 m3 /s); minimum, 
19 ft 3 /s (0.54 m3 /s) Sept. 30, 1976; minimum gage height, 1.92 ft (0.585 m) Nov. 4, 1945, present datum.

EXTREMES FOR CURRENT YEAR.--Peak discharge above base of 3,000 ft 3 /s (85.0 m 3 /s) and maximum:

Discharge 
(ft 3 /s) (m 3 /s)

Gage height 
(ft) (m)' Date Time

Apr. 18 2030 6450 183 10.76 3.28

Minimum discharge, 19 ft 3 /s (0.54 m3 /s) Sept. 30, gage height, 1.97 ft (0.600 m).

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976
MEAN VALUES

DAY OCT DEC JAN MAY JUM JUL AUG

/
StP

1
2
3
a
5

6
7
8
9

10

11
12
13
10
15

16
17
18
19
20

21
22
23
20
25

26
27
28
29
30
31

TOTAL
MEAN
MAX
MlN
CFS M
r*.
CAL VR
WTR YR

81
77
7"5
73
71

69
65
60
66
70

70
69
09
69
7fc

82
8ft
8*
83
79

77
70
72

110
197

213
211
189
176
153
101

3092
99.7
213
60

.17

.19

1975 TOTAL
t97fc TOTAL

132
122
115
108
101

97
90
91
88

200

279
2«5
206
211
229

190
165
172
310
308

2«8
37S
009
360
330

310
290
270
260
250
...

6700
223
009
86

.37

."2

160509
176000

200
232
227
223
219

215
211
207
200
202

200
198
196
190
1*2

190
18ft
166
160
182

180
178
176
170
172

170
169

. 168
167
166
165

5975
193
200
165
.32
.37

MEAN
MEAN

160
163
162
161
160

159
158
157
156
156

155
155
150
150
153

153
152
152
151
150

150
}09
109
108
107

106
106
105
too
103
103

4735
153
160
103
.26
.29

000 MAX
082 MAX

102
10}
lot
100
139

139
13fl
137
137
136

136
135
U5
135
135

135
135
136
137
138

100
102
lOil
1"6
108

109
150
150
150
...
...

0066
loo
150
135
.23
.25

5330 *
6070 *

150150'

150
150
150

150
109
109
106
108

107
107
1 06
106
105

t05
105
150
160
170

185
200
225
20«,
265

280
315
305
380
015
070

6320
200
070
105
.30
.39

UN 60
UN 20

540
600
650
720
800

900
1100
1300
1500
1900

2100
2160
2270
2750
3870

5170
6070
5980
6050
5250

0270
3690
3060
3220
2960

2710
2080
2300
2170
2090
...

81030
2701
6070
500

0.50
5.02

CFSM .73
CFS* ,80

2060
2020
1910
1790
1670

1580
1070
1000
1070
1050

1360
1280
1180
1100
1100

1030
970
918
610
602

506
521
062
050
026

409
389
S71
300
301
329

31822
1027
2060
329

1.71
1.97

IN 9,95
I* 10.90

311
299
287
275
265

255
248
250
320
008

030
362
090
670
782

950
882

1500
1650
1380

1100
890
.750
602
590

610
622
570
538
510
...

18888
630

1650
208
1.05
1.17

079
000
006
383
362

307
301
301
329
326

320
308
296
278
268

265
265
252
200
232

225
220
210
209
207

202
198
193
169
180
180

8703
281
479
184
,«7
.50

182
178
170
170
170

161
155
151
106
100

100
148
100
loo
130

122
116
110
110
108

105
103
101
97
90

90
87
60
80
60
79

3907

U6
182
79

.21

.20

73
68
64
63
60

59
58
5b
53
51

08
07
01
36
35

32
31
29
29
28

28
27
25
20
23

26
26
25
22
20

...

1206
00,2

73
20
,07
,07



STREAMS TRIBUTARY TO LAKE SUPERIOR 

04014500 BAPTISM RIVER NEAR BEAVER BAY, MN

20

LOCATION. --Lat 47°20'15", long 91°12'00", in SEWE* sec.15, T.56 N. , R.7 W., Lake County, Hydrologic Unit 
04010101, on right bank 30 ft (9 m) upstream from bridge on U.S. Highway 61, 0.2 mi (0.3 km) upstream 
from mouth, 4 mi (6 km) northeast of Silver Bay, and 7 mi (11 km) northeast of village of Beaver Bay.

DRAINAGE AREA.--140 mi 2 (363 km2 ).

WATER-DISCHARGE RECORDS

PERIOD OF RECORD.--October 1927 to current year. Monthly discharge only for some periods, published in WSP 1307. 

REVISED RECORDS.--WSP 894: 1939. WSP 1337: 1933-34(M), 1935.

GAGE.--Water-stage recorder. Datum of gage is 609.97 ft (185.919 m) above mean sea level (Corps of Engineers 
bench mark). Prior to Oct. 5, 1934, nonrecording gage at same site and datum.

REMARKS.--Records good.

AVERAGE DISCHARGE.--49 years, 168 ftVs (4.758 m3 /s), 16.30 in/yr (414 mm/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge recorded, 9,350 ft 3 /s (265 m 3 /s) Aug. 9, 1939, gage height, 
8.11 ft (2.472 m), from rating curve extended above 4,000 ft 3 /s (113 m 3 /s); maximum gage height, 11.06 ft 
(3.371 m) Apr. 12, 1965, from floodmark (backwater from ice); minimum daily discharge, 0.4 ft 3 /s (0.011 m 3 /s) 
Jan. 5, 6, 1940.

EXTREMES FOR CURRENT YEAR.--Peak discharges above base of I,300-ft 3 /s (36.8 m3 /s) and maximum(*):

Date

Apr. 9 
Apr. 17

Time

2030
2000

Discharge 
(ft 3 /s) (mVs)

1520 
*2960

43.0
83.8

Gage height 
(ft) (m)

3.54 1.079 
*4.28 1.305

Minimum discharge, 2.0 ft 3 /s (0.057 m 3 /s) Aug. 26, 31, Sept. 5; minimum gage height, 0.26 ft (0.079 
Sept. 9, 12, 13.

OCT

OI8CH*RSE, IN CUBIC flff P6» SECOND, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976
MtAN VALUES

NOV DEC JAN FEB MAY JUN JUL AUG SEP

1
2
3
a
5

6
7
8
9

10

11
12
13
10
15

16
17
18
19
20

31
22
33
20
25

26
27
28
29
30
31

TOTAL
MfcANl

MAX
MIN
CF$M
IN.

CAL YR
WTR YR

51
45
59
36
53

31
28
27
?8
29

SO
30
Si
50
31

52
33
31
30
28

27
26
20
95

217

190
154
128
107
90
79

1790
57.9
317
26

.01
,08

1975 TOTAL
1976 TOTAL

71
61
54
47
00

41
39
38
37
92

103
152
120
100
99

96
97
110
306
387

295
300
249
196

116
126
133

ia«
...

3976
133
387
37
.95

1,06

59322.6
56170.0

122
102
110
110
120

120
110
100
92
90

80
80
87
85
80

76
70
60
59
58

57
58
60
60
58

58
55
53
52
52
52

3402
78.0
122
52
,56
.65

MEAN
MEAN

51
52
55
55
53

51
50
48
05
63

03
00
oa
ait
01

00
37
37
3?
36

36
35
35
35
35

35
36
30
35
35
35

1290
01,6

55
36

.30

.30

163 MAX
155 MAX

34
33
32
31
30

30
29
29
50
30

30
30
30
29
30

51
31
32
33
33

33
33
33
30
01

50
60
59
56

...

...

1016
35.0

60
29
.25
,27

2190
?800

5?
49
47
47
06

44
45
4t
41

oo
40
39
38
58

38
38
38
60
S5

69
77
88
125
!03

165
208
205
369
577
595

3676
112
595
38

,80
.92

MIN 5.7
MIN 3.0

568
612
635
579
687

890
992
1060
1220
1330

1190
1200
1400
1670
2160

2210
2550
2800
2230
1630

1100
790
639
523
004

303
296
268
256
208
...

32500
1083
2800
200
7.74
8.60

CFSM 1,16
C?SM 1.09

263
300
291
265
252

231
202
176
158
141

127
115
108
105
98

89
80
71
65
60

55
50
46
42
00

37
35
30
33
32
36

3637
117
300
32

,64
,97

IN
IN

35
31
26
26
24

22
23
09
40
41

33
51

329
202
502

425
343
479
366
261

187
131
96
67
114

270
239
172
147
167
...

0903
165
502
33

1.16
1.31

15.76
10,93

139
106
78
57
42

33
30
26
26
24

22
20
ie
16
15

14
13
U
11
12

11
9,9
9,,4
81.4
6.5

10
9.7

11
10
11
12

824,9
26,6
139
8.4
,19
,22

13
13
12
8.1
6,6

6.2
5,1
0,9
0.9
5,3

6,9
9.0
7.2
6,8
5,9

5,3
4.9
4,6
4,6
4.2

3.5
2.9
2,6
2.8
2.6

2.1
3,-i
2.3
5.9
2,5
2,3

170,9
5.51

13
2,1
,04
,05

2.1
2,5
2,6
2,5
2,0

2!$
2.5
2.1
2.5

2.S
2.1
2,3
3.6
3.5

3.5
3.3
2,9
0.2
4,6

4.4
4,0
6,2
0.2
4.0

o,2
0,9
5,1
0.9
4,6
"""

100.6
•$,35"5,1

2.0
,02
,03



STREAMS TRIBUTARY TO LAKE SUPERIOR

04014500 BAPTISM RIVER NEAR BEAVER BAY, MN--Continued 
(National stream-quality accounting network station)

WATER-QUALITY RECORDS

PERIOD OF RECORD.--Water years 1968 to current year. 

REMARKS.--Letter B indicates non-ideal colony count.

21

QU4UTY DAT4, OCTOBER 1 975 TO SEPTE««ER 1976

DATE

NOV
11...

DEC
17...

10...

2!...
MAY
on...

1*5...
JUL
27...

Sf-P
09...

DATE

NOv
11...

DEC
17...

FEB
in,, .

WAR
2?. . .

MAY
00...

Ji'M

15...
JUL
?7. . .

SEP
0°...

TIME

1 1U5

130S

1300

1230

1 130

1130

1 005

13^5

NON-
CAR-

HQIViATe
HARD
NESS
( M G/L)

f 00002)

12

10

12

10

8

12

S

s

INSTAN-
TA^EOUS

OTS-
C^ArtGE
(CFS)

(00061 )

90

71

29

"2

266

572

9.3

DIS
SOLVED
CAL
CIUM
(CA)

(MG/L)
(00<»15)

11

11

1 3

0.9

6.1

9. 1

13

1«

SPE
CIFIC FECAL STREP*
CON- COLI- TOCOCCI
DUCT- AIR TU«- tW» (COL-
AN<CE PH 1fcMPER« Tfc^PfcR- BID- (CCL, OKIES
(MICRO- ATIJRE AHJPE ITY Pgd PER
MHOS) (U^TTS) (UEG O COEG C) (JTU) 100 *L) 100 ML)
(00195) (OOUOO) (0002") (00010} (00070) (31616) (J1679)

92 7. a 6,0 3.0 2 29 10

60 «>,« -23.0 .0 2 « 3

ion «,2 3,0 .0212

93 7.6 5,5 .5 <i 20 3

«5 7,5 7,5 5,5 3 -• --

73 7.6 Ifl.O 17.5 7 612o 8109

115 B,? 20.5 19.5 1 PU 110

i35 fi.3 1«,0 16,0 1 i 1«0

DIS- DIS
SOLVED S001UH SOLVED
MAT,. OTS- »D- PO- ALKA- DlS-
NE- SOLVEO SO«P- TAS- LINITY SOLVED
SIUM sonu'H PERCENT TION SIUM AS SUL^ATE
(«<G) (MA) soolu" RATIO (K> CACOS (.soi)

(MG/L) (Mp/L) ( M G/L) CMG/L) (MG/L)
(00925) (009305 (009J2) (00931) (00935) (00«10) (009«5)

3.5 3,? ia ,f ,t> 30 10

3.? 3,0 15 ,2 .6 27 12

0.1 3. s» 15 .2 .5 . 37 9. a

3.7 3. a 15 .2 .a 30 8.2

2,« 1.9 15 .2 ,o 16 7.2

2.9 2,3 12 .2 .5 24 7.6

a.l 5,9 15 .2 ,5 4« 9.fe

5.1 6,P 19 .0 .«, «8 B.5

H4RU-
<*ESS
(CA, M&J
(WG/D

(00900)

ad

Ul

09

uo

24

35

09

DIS
SOLVED
CHLO
RIDE
(CD
(MG/L)

(00900)

3.0

2,0

2,6

3.3

1.4

5,1

4,7

9,0



22 STREAMS TRIBUTARY TO LAKE SUPERIOR 

04014SOO BAPTISM RIVER NEAR BEAVER BAY, MN--Continued

WATF.R QUALITY DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 107e

D1S- CIS- TOTAL 
DIS- SOLVED SOLVED OIS- OIS- KJEL- TOTAL 

SOLVED OIS-- SOLIDS SOLIDS SOLVED SOLVED DAhl, NITRITE TOTAL 
HUO- SOLVED (RESI- (SUM OF SOLIDS SOLIDS NTTRO- PLUS PwoS- 
RIDE SILICA DUE AT CPNSTI- (TQNS (TONS GEN NITRATt PHORUS 
(F) (8102) ISO C) TUENTS) PER PER (N) (N) (P) 

DATE (MG/L) (MG/L) (M(»/L) (*G/L) AC-FT) DAY) (MG/L) t^li/L) (*6/L) 
(00950) (00955) (70300) (70501) (70303) (70302) (00625) (00630) (00665)

DATE

NOV
11...

FEB
10...

JUN
is...

SEP
09...

DATE

NOV

H...
FEe
10...

JUN
15...

SEP
09...

NOV
11

DEC
17

FEB
10

21
MAY
04

15
JUL
27

SEP
09

TIME

1145

1300

1130

1345

DIS
SOLVED
IRON
(FE)

(UG/L)
(01046)

250

260

350

20

• • •

t • »

...

...

...

f

• »

...

TOTAL
ARSENK

(AS)
(U6/L)

(01002)

0

1
0

0

TOTAL
LEAD
(PB)

(UG/L)
(01051)

200

<100

7

<too

DATE

NOV
11...

.2

,z
.2

.1

.1

.2

.2

.2

SUS
PENDED

ARSENIC
(AS)

(UG/L)
(01001)

0

0

0

0

DIS
SOLVED
LEAD
(P8)

(UG/L)
(01049)

42

..

5

1

TIMfc

1115

1300

10

13

13

13

6.3

9.2

8.2

9.1

TOTAL
CAD
MIUM
(CD)

(UG/L)
(01027)

20

10

1

«10

TOTAL
MAN-

GANESE
(MN)

(UG/L)
(01055)

10

30

30

10

LENGTH
OF

FXPO-
SURE
(DAYS)

(00«22)

42

54

65

71

80

82

59

BO

78

91

DIS
SOLVED
CAD
MIUM
(CO)

(UG/L)
(01025)

4

11

0

0

DIS
SOLVED
MAN-

GANESE
(MM)

(UG/L)
(01056)

10

0

10

10

PfRI-
PHYTON

BIOMASS
TOTAL
DRY

wtlGHT
G/SO M
(00573)

2.10

.000

60

62

60

60

35

40

70

82

TOTAL
CHRO
MIUM
(CR)

(UG/L)
(01034)

0

0

20

10

TOTAL
MERCURY
(HO

(UG/L)
(71900)

.0

,1

< 5

,0

PtRI-
PHYTQN

eiOMASS
. ASH
*EIGMT
G/SO M
(P0572)

1.70

.000

.09 16

.10 13

.11 6

.11 18

,OB 0?.

.12 137

.11 ' 1

.12

DIS
SOLVED
CHRO
MIUM
(CR)

(UG/L)
(01030)

0

0

10

0

DIS
SOLVED

MERCURY
(HG)

(UG/L)
(71890)

.0

.0

< 5

.0

UNCOR-
HECTEO
Pt«I-
PHYTON

,5

,7

.44

.3

,0

.96

.51

TOTAL
COBALT
(CO)

(UG/L)
(01037)

<50

<50

0

<50

TOTAL
SELE
NIUM
(SE)

(UG/L)
(01147)

0

1
0

0

UNCOR-
RtCTED
PERI-
PHYTQN

.95

,76

.51

.50

.77

.90

.69

.20

DIS
SOLVED
COBALT
(CO)

(UG/L)
(01035)

1

0

0

0

DIS
SOLVED
SELE
NIUM
(SE)

(UG/L)
(01145)

0

1

0

0

.27 ,0^

,36 .00

.41 ,Ui

,77 ,03

.16 .00

.26 .04

• n 1 «°0

.00 ,Ul

DIS-
TOTAL SOLVED
COPPER COPPEK
(CU) (CU)

(UK/L) (UG/LJ
(01042) (01040)

<10 3

10 b

0 10

10 0

OIS-
TOTAL SOLVED
ZINC ZINC
(ZN) (ZN)

(UG/L) (.UG/LJ
(01092) (01090)

20 20

40 0

10 10

10 0

TOTAL
IRON
(Ft)

(UG/L)
(01045)

420

420

690

ISO

TOTAL
ORGANIC
CAR8UN
(C)

(MG/L)
(00680)

.8

12

19

5.5

CMLORO- CHLORO
PHYLL A f
MG/SO M h
(32226) (

3.80

.000

>hYLL H

.100

.000

BIOMASS
PIGMENT
RATIO

ID 5

0.0

SAMPLING
METHOD

POLYETHYLENE
SFRIP



STREAMS TRIBUTARY TO LAKE SUPERIOR 23 

04014500 BAPTISM RIVER NEAR BEAVER BAY, MN--Continued

NOV. 11, 1975 
1115 HOURS

IDENTIFICATION OF PHYTOPtANKTON 

330 CELLS/ML

.ORGANISM_NAME____________, CQMMQN^NAME ^ rrr CELLS/ML PERCENT

CHRYSOPHYTA
BACILLARIOPHYCEAE DIATOMS 
PENNALES PENMATE 
.ACHNANTHACEAE
..ACHNANTHES . 160 48 
.DIATOMACEAE
..DIATOMA 13 4 
.EUNOTIACEAE
..EUNOTIA 20 6 
.FRAGILARIACEAE
..FRAGILARIA 26 8 
..SYNEDRA ' 0 
.GDMPHONEMATACEAE
..GOMPHONEMA 13 4 
.NAVICULACEAE NAVICULOID
..NAVICULA 7 2 
.NITZSCHIACEAE
..NITZSCHIA 86 26 
.TABELLARIACEAE 
..TABELLARIA 7 2

NOTE: D - DOMINANT ORGANISM! GREATER OR EQUAL TO 19%
L - LESS THEN 1«» MAY NOT HAVE BEEN ACTUALLY COUNTED
ANALYSIS METHOD: SEDGWICK-RAFTER CHAMBER * aoo-x MICROSCOPE
DIVERSITY INDICES* BASED ON ACTUAL COUNTS: 

FAMILY 2.146 
GENERA 2.146

DEC. 17. 1975 
134S HOURS

IDENTIFICATION OF PHYTOPLANKT0N 
42 CELLS/ML

.ORGANISM_NAME_______,____ COMMON .^NAMg^ t,mru^r^,, CELLS/ML PE

CHRYSOPHYTA
.BACILLARIOPHYCEAE DIATOMS
..PENNALES PENNATE
...ACHNANTHACEAE 

D ....ACHNANTHES 21 SO
...FRAGILARIACEAE 

D ....SYNEDRA 14 33
...NAVICULACEAE NAVICULOID
....NAVICULA 4 8
...NITZSCHIACEAE
....NITZSCHIA 4 8
...TABELLARIACEAE 

L ....TABELLARIA 0

NOTE: D - DOMINANT ORGANISMI GREATER OR EQUAL TO 15%
L - LESS THEN l«l MAY NOT HAVE BEEN ACTUALLY COUNTED
ANALYSIS METHOD: SEOGVICK-RAFTER CHAMBER » zoo-x MICROSCOPE
DIVERSITY INDICES* BASED ON ACTUAL COUNTS: 

FAMILY 1.626 
GENERA 1.626



24 STREAMS TRIBUTARY TO LAKE SUPERIOR

04014500 BAPTISM RIVER NEAR BEAVER BAY, MN--Continued
FEB. 10, 1976 

1300 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

130 CELLS/ML

_ORGANISM_NAME.

CHLOROPHYTA
.CHLOROPHYCEAE
..CHLOROCOCCALES
...OCCYSTACEAE
....CHLORELLA
...SCENEOESMACEAE
....SCENEDESMUS
CHRYSOPHYTA
.BACIULARIOPHYCEAE
..PENNALES
...ACHNANTHACEAE
....ACHNANTHES
...CYMflELLACEAE
....CYMBELLA
...OIATOMACEAE
....DIATOMA
...FRAGILARIACEAE
....SYNEORA
...NAVICULACEAE
....NAVICULA
...NIT7SCHIACEAE
....NITZSCHIA
...TABFLLARIACEAE
....TARELLARIA

.COMMON_NAME. 

GREEN ALGAE

DIATOMS 
PENNATE

NAVICULOIO

CELLS/ML

8

16

30

32

12

12

PER_CENT

17

0

26

10

10

3

10

NOTE: D - DOMINANT ORGANISM; GREATER OR EQUAL TO is«
L - LESS THEN 1*1 MAY NOT HAVE BEEN ACTUALLY COUNTED
ANALYSIS METHOD: SEDGWICK-RAFTER CHAMBER » 2oo-x MICROSCOPE
DIVERSITY INDICES, BASED ON ACTUAL COUNTS:

PHYL/DIV 0.736
CLASS 0.736
ORDER 0.736

FAMILY 3.793
GENERA 3.793

MAR. 33» 1976 
1330 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

350 CELLS/ML

.ORGANISM_NAME. ..COMMON_NAME.
«

GREEN ALGAE

CELLS/ML PER_CENT

DIATOMS 
PENNATE

95

22

59

7
29

CHLOROPHYTA 
.CHLOROPHYCEAE 
..VOLVOCALES 
...CHLftMYDOMONADACEAE 

D ....CHLAMYDOMONAS 
CMRYSOPHYTA 
.BACILLARIOPHYCEAE 
..PENNftLES
...ACHNANTHACEAE
....ACHNANTHES
...OIATOMACEAE

0 ....DIATOMA
...FPAGILARIACEAE
....ASTERIONELLA
....SYNEDRA
...GOMPHONEMATACEAE
....GOMPHONEMA
CYANOPHYTA
.MYXOPHYCEAE
..OSCILLATORIALES
...RIVULARIACEAE
....PAPHIOIOPSIS
EUGLENOPHYTA
.EUGLEMOPHYCEAE
..EUGLENALES
...EUGLENACEAE
....TRACHELOMONAS 7

NOTE! 0 • DOMINANT ORGANISM; GREATER OR EQUAL TO lb%
ANALYSIS METHOD: SEOGWICK-RAFTER CHAMBER » 3oo-x MICROSCOPE
DIVERSITY INDICES. BASED ON ACTUAL COUNTS:

PHYL/DIV 1.399
CLASS 1.399
ORDER 1.299

FAMILY 3.3*6
GENERA 3.*53

3
12

BLUE-GREEN ALGAE 

FILAMENTOUS

EUGLENOIOS



STREAMS TRIBUTARY TO LAKE SUPERIOR 25 

04014500 BAPTISM RIVER NEAR BEAVER BAY, MN--Continued

MAY 4, 1976 
1130 HOURS

IDENTIFICATION OF PHYTOPLANKTON

480 CELLS/ML 

_ORGANISM_NAME_____________ _COMMON_NAM£______ CELLS/ML PER_CENT

CHLOROPHYTA GREEN ALGAE 
CHLOROPHYCEAE 
.ZYGNEMATALES
..OESMIDIACEAE PLACODERM OESMIOS
...CLOSTERIUM ° 
HRYSOPHYTA
BACILLARIOPHYCEAE DIATOMS 
.PENNALES PENNATE 
..ACHNANTHACEAE
...ACHNANTHES 39 8 
..CYM3ELLACEAE 
...CYM8EU-A 13 J
..FRAGILARIACEAE
...FRAGILARIA 39 8

...SYNEORA 1<>0 30

..GOMPHONEMA T ACE AE

...GOMPHONEMA 26 5

..MERIOIONACEAE

...MERIOION 39 8

..NAVICULACEAE NAVICULOIO

...NAVICULA 39 8

..NIT7SCHIACEAE , „ „

...NITZSCHIA 13° £t
UGLENOPHYTA EUGLENOIOS
CRYPTOPHYCEAE CRYPTOMONAOS
.CRYPTOMONIOALES
..CRYPTOMONOOACEAE
...CRYPTOMONAS 13 J

NOTE! 0 - DOMINANT ORGANISM! GREATER OR EQUAL TO lb%
L - LESS THEN 1%; MAY NOT HAVE BEEN ACTUALLY COUNTED 
ANALYSIS METHOD! SEDGWICK-RAFTER CHAMBER » 200-X MICROSCOPE 
DIVERSITY INDICES. BASED ON ACTUAL COUNTS! 

PHYL/DIV 0.179 
CLASS 0.179 
ORDER 0.179 

FAMILY 3.431 
GENERA 3.715

JUNE 15, 1976 
1130 HOURS

IDENTIFICATION OF PHYTOPLANKTON 
3.500 CELLS/ML

.ORGANISM_NAME_________ ..COMMON_NAME____ CELLS/ML PER_CENT
CHLORDPHYTA GREEN ALGAE 
CHLOROPHYCEAE 
.ZYGNEMATALES
..OESMIOIACEAE PLACODERM DESMIDS
...COSMARIUM 69 3 
HRYSOPHYTA
BACILLARIOPHYCEAE DIATOMS 
.CENTPALES CENTRIC 
..COSCINODISCACEAE 
...CYCLOTELLA 69 3
.PENNftLES PENNATE
..ACHNANTHACEAE
...ACHNANTHES 1.300 53
..OIATOMACEAE
...DIATOMA 69 3
..GOMPHONEMATACEAE
...GOMPHONEMA 140 6
..MERIDIONACEAE
...MERIDION 140 6
..NAVICULACEAE NAVICULOIO
...NAVICULA 140 6
..NIT7SCHIACEAE
...NITZSCHIA 310 8
CHRYSOPHYCEAE YELLOW-BROWN ALGAE
.CHRYSOMONADALES
..OCHROMONAQACEAE
...DIN08RYON 340 14

NOTE! D - DOMINANT ORGANISM! GREATER OR EQUAL TO 15%
AN4LYSIS METHOD! SEDGWICK-RAFTER CHAMBER . 200-X MICROSCOPE 
DIVERSITY INDICES. BASED ON ACTUAL COUNTS! 

PHYL/DIV 0.183 
CLASS 0.758 
ORDER 0.934 

FAMILY 3.307 
GENERA 3.307



26 STREAMS TRIBUTARY TO LAKE SUPERIOR 

04014500 BAPTISM RIVER NEAR BEAVER BAY, MN--Continued

JULY 27, 1976 
1045 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

770 CELLS/ML

.ORGANISM_NAME.

CHLOROPHYTA 
CHLOROPHYCEAE 
.CHLOROCOCCALES 
..OCCYSTACEAE 
...ANKISTRODESMUS 
..SCENEDESMACEAE 
...SCENEDESMUS 
HRYSOPHYTA 
8ACILLARIOPHYCEAE 
.PENNALES 
..ACHNANTHACEAE 
...ACHNANTHES 
..CYMBELLACEAE 
...CYMBELLA 
..FRAGILARIACEAE 
...SYNEDRA 
..GOMPHONEMATACEAE 
...GOMPHONEMA 
..NAVICULACEAE 
...NAVICULA 
..NITZSCHIACEAE 
...NITZSCHIA 
YANOPHYTA 
MYXOPHYCEAE 
.CHROOCOCCALES 
..CHROOCOCCACEAE 
...ANACYSTIS

JCOMMON_NAME. 

GREEN ALGAE

CELLS/ML

DIATOMS 
PENNATE

NAVICULOIO

BLUE -GREEN ALGAE

COCCOID

17

130

390

34

17

17 

17

17

Z

17

50

4

?

a 
a
2

130 17

NOTE: o - DOMINANT ORGANISM; GREATER OR EQUAL TO is«
DIVERSITY INDICES, BASED ON ACTUAL COUNTS!

PMYL/DIV 1.319
CLASS 1.319
ORDER 1.319

FAMILY 2.175
GENERA 2.175

QIJ41ITY DATA, WATER YEAH TO StPTT*9t<*

DATE

MOV

11...

10...
MAR
?3, . .

MAY
OU...

JUKI
1S. . .

JUl
27...

S 09...

SUS-
PEMOfcO

Tf-PtR- SfOI-
TlMf ATl.'St w fcNl

rote o c^si/U)

tlo5 3.0 i>o

1300 ,0 10

1230 ,5 38

1130 !?.5 38

ti30 17.5 27

I0««i 19.5 1

Ii<i5 16.0 2

SUS-
PfcMOEO
seoi"

HEvT
OIS-

CHAHGt
tT/DAY)

7,«

.BP

P,a

27

12

.0?

.01

SUS.
StD.
PALL

OJAM.
X FlivtR

TMA^J
,0fe2 "M

03

AS

£1

78

b7

66

..



STREAMS TRIBUTARY TO LAKE SUPERIOR 

04014SOO BAPTISM RIVER NEAR BEAVER BAY, MN--Continued

27

88*. »
13U5 HOURS

IDENTIFICATION Of PMYTO»»LANKTO* 

3.500 CELLS/ML

NAMt

CHLOROPHYTA 
.CHLOROPHYCIAE
..CHLQBOCOCCAlES
...SCENEOESMACEAE
,,.,SCENEOF8MUS

.OCSMIOIACEAE

.,C08*AR1U W

CHRYSOPMYTA 
MCILLARIOPHYCEAE 

CENTRALES

.F8ACRAR1ACEAF 
,,FR4GHA«IA
.GOMPMONE-MATACRAF

,N*VICUtACEAE 
,,NAVICULA

CVANOPMVTA 
MVXOPMVCEAE 
CHROOCOCCALES

OSCILUATORIALES
.09CHLATOR1ACEAF
..08CIUATORIA

EU6LF.NOPHYTA

GREEN ALGAE

DE8HI08

TOTALS

DIATOMS 
CF.NTRIC

PENMATE

COCCOID

CELLS/ML

no

HO
2*0

55

110 

2S

JOO

110

TOTALS ^,7oo

PER CENT

TOTALS

ALSAF

28

1 

I

0
1

10

TOTALS

00.
63

NOTfcl 0 • OQMINAMT OBCAMISHj GREATER OR EQUAL TO 1SX
L • LESS THEN Ut MAV NOT HAVE BEEN ACTUALLY COUNTED

ANALYSIS Mt'TWODl SEOSWICK-RAFTFR CHAMBER , 200-X MICROSCOPE
OIVERSITY INDICES, SASF.D ON ACTUAL

PHYL/OIV 0,858
CLASS 0.85A
OROfeR 1,1<»2 

FAMILY 1.3?a 
CETERA 1.3?tt



28 STREAMS TRIBUTARY TO LAKE SUPERIOR 

04015330 KNIFE RIVER NEAR TWO HARBORS, MN

LOCATION.--Lat 46°56'49", long 91°47'32", in SW%NW% sec.31, T.S2 N., R.ll W., Lake County, Hydrologic Unit 
04010102, on right bank 600 ft (183 m) downstream from bridge on U.S. Highway 61, O.S mi (0.8 km) upstream 
from bridge on County Highway 102, in town of Knife River, 0.8 mi (1.3 km) upstream from Lake Superior, and 
7.8 mi (12.6 km) southwest of Two Harbors.

DRAINAGE AREA.--85.6 mi 2 (221.7 km2 ).

PERIOD OF RECORD.--Occasional low-flow measurements, water years 1970-71, July 1974 to current year.

GAGE.--Water-stage recorder. Altitude of gage is 640 ft (195 m), from topographic map.

REMARKS.--Records good except those for winter period, which are fair.

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 2,860 ft 3 /s (81.0 m j /s) Apr. 23, 1975, gage height, 7.52 ft 
(2.292 m); minimum, 0.50 ft j /s (0.014 m*/s) Sept. 11, 1976; minimum gage height, 2.22 ft (0.677 m), Sept. 7,

EXTREMES FOR CURRENT YEAR.--Peak discharge above base of 800 ft j /s (23 m j /s) and maxlmum(*):

Date Time
Discharge Gage height 

(ftVs) (m j /s) (ft) (m)

Mar. 27 1530 
Mar. 30 1900

ice jam 
1430 40.5

*6.77 2.063 
5.91 1.801

Date 

Apr. 6

Time 

2000

Discharge 
(ftVs) (m j /

»1520 43.0

Gage height 
(ft) (m)

5.93 1.807

Minimum discharge, 0.50 ft j /s (0.014 m j /s) Sept. 11; minimum gage height, 2.22 ft (0.677 m) Sept. 7, 11.

DISCHARGE, IN CUM1C FEtT PfcB SKOND, WATER YtAR OCT08EK 1975 TO StPTflbtN 1976
KfcAN VALUES

PAY

1 
2 
1
4

6
7
6
9

10

11
12

1"
15

16
17
18

20

21
2?
23
24
25

26
27
28
29
30
31

TOTAL
M(AN
MAX
MIN
CFSM*
IN.

CAt YR
WTB YB

OCT

e'.2
8.) 
7.4
6.9

6.1
5.3
5.3
5.2
5.4

5.7
6.3

6J9
6.1

5.9
5.9
5.9
5.9
5.7

5.9
5.9
5.7

26
54

35
24
19
15
13
12

345.3 3 
D.l

•54
5.2
.13
.15

197«5 TOTAL
1976 TOTAL

MOV

11
10 
9.2 
8.6
6.2

7.6
7.4
7.2
7.1

37

61
438
175
91
72

62
66
103
342
361

223
190
138
99
66

108
194
?50
219
168

...

619.5 
121
438
7.1

U57

35376,00
24600.85

DEC

122 
93 
70 
56
50

40
33
26
25
23

21
19
IB
17
16

16
15
15
14

14
13
13
13
13

12
12
12
12
12
12

645 
27.3
122
12

.32

.37

MEAN
MEAN

JAN

11 
11 
11 
11
n
It
M
10
10
10

10
10
10
10
9.4

.4

.4

.0

.0

.0

,0
.0
.0
,0
.0

,0
.0
.0
.0
.0
.0

301.2 
9.72

11
9.0
.11
.13

96.9
67.6

9.0 
9.0 
9.0 
9,0
6.5

8.5

8.8
e, a
8.8

6.6
6.6
6.9
9.0
9.0

9.0
9.0
9.0
9.0
9.0

9.0
9.0
9.4

10
U

13
15
16
16
...
...

285,9 
9.66

16
6.5
.12
.12

MAX 2090
MAX 1310

MAP 

16

15 
15

14
13
13
12
12

12
12
11
11
11

11
11
11
12
15

20
25
35
45
59

90
150
300
800
1330
1100

4211 
136

1330
11

1.59
1.63

MlN 1
MIN

APR

956 
1040 
1010 
755

1010

1160
1040
797
727
604

606
395
33»
376
440

347
270
252
280
199

147
116
102
65
70

59
50
46
43
40

...

13562 
453
1180

40
5.29
5.90

.5 CFSM
,55 CPSM

MAY

40 
39 
36
34
30

26
24
21
20
16

16
15
14
14
14

12
11
10
9.7
9.4

9.0
6.4
8.2
6.7
6.7

5.9
6.2
6.3
6.4
6.6
9.3

496,6 
16.0

40
5.9
.19
,22

1.13
.79

JUN

7.0 
6.0 
5.7 
5.5
". 7

3.9
4.2
3.4
4.1
5.5

5,6
4,6

40
30

100

70
45
67
54
29

16
11
7,5
5.6

13

63
46
24
16
17
...

756.5 
25.2
100
3.4
.29
.33

IN 15,37
IN 10.76

JUt

13
9,6 

11 
6.2
6.7

5.7
6.2
6.6
6.7

11

6.6
6.7
5.6
5,3
3,6

2.9
2.5
2.3
2.7

20

17

e!*
7.6
5.3

5.6
6.7
5.0

s!«
2.7

223.4
7.21

20
2.3
.06
.10

AUG

2,5 
2.0 
1.9 
2.9
3.6

5,6
4.0
2.3
1.8
2.0

3.2
6,6

13
7.6
5.3

4.0
2.7
2.1
I,'
1.6

ill
.90
.79
.67

.66
1.1
1.7
1.7
1.5
.95

91,47 
2.95

13
.67
.03
.04

SEP 

.94

,66 
.77
.74

.77

.63
,62
,66
,66

,55
.66
.63
.94
.72

1.1
1.2
.94

1.1
*.l

5.0
* •**

O-•"

1,6

lie
2. i
2.1
...

41.76 
1.43
5.0
.55
,02
,0*



STREAMS TRIBUTARY TO LAKE SUPERIOR 

04015475 PARTRIDGE RIVER ABOVE COLBY LAKE, AT HOYT LAKES, MN

29

LOCATION.--Lat 47°31'38", long 92°07'21", in SW%NE% sec. 9, T.58 N. , R.14 W. , St. Louis County, Hydrologic Unit 
04010201, 10 ft (3.0 m) downstream from bridge on County Highway 110, 1 mi (1.6 km) east of Hoyt Lakes.

DRAINAGE AREA.- -106 mi 2 (275 km2 ), approximately. 

PERIOD OF RECORD. --February to September 1976.

PERIOD OF DAILY RECORD. --
SPECIFIC CONDUCTANCE; February to September 1976. 
WATER TEMPERATURES: February to September 1976.

INSTRUMENTATION. --Specific conductance and water temperature recorder since February 1976. 

REMARKS .-- The recorder malfunctioned causing a loss of more than 20 percent in missing days.

SPECIFIC CONnuCTfiMCfc AT 2S r>fu, C)

DAY

1
2
3

6
7
8
9

10

1 1
12
13

17

19
20

21
22
23

25

26
27
28
29
30
31

212 211 ?J2
212 ?10 21?
210 ?o7 20R

-.ATfcH Vf.A« OCTQBfc* 1975 in 

APPIL

1976

212
221

?u7

251 

272

316
3ic
30?

...
3fifl
319
321
317

309
?#9
.«.
...

I) ft
2M

?03 
?3J 
?37

•*nfc
3': 3
?V3

...
2<J6
309
^i 8
310

?<MJ

gftP
...
...

?C2
1 75

209

227

239 
239
?<!*•

259

312
31 1
2V7

. ..
303
315
320
31"

' 3-1
?79
...
...

209
) HH

113 

95

76

60 
59 
59

57

59
5960 '

no
59
5*<
52
51

53
5*
59

6S

ft*
70
7"

107 
95

65 
60 
59 
50 
56

55 
55
58
59
59

59
56
52
5.f>
SO

51
53
56
56

o5
be)
70

110

90 
79

/O

59 
59
5ft

5(5

55
59
59
60

59
53 .
5u
51
50

52
5u
5«

63

67
t>o
71

80
»(.!

61' H7

S9
91
93
97

1^1

roi
I 06
116

...

...

...

...

•"

79
80
»1

65
89
91
93
V7

101
. Id

U!$

' „._

...

...

...

79
79
80
«3

»7
90
92
95
99

101
IQU

110
...

...

...

MQMTH 11?



30 STREAMS TRIBUTARY TO LAKE SUPERIOR

0401S47S PARTRIDGE RIVER ABOVE COLBY LAKE, AT HOYT LAKES, UN—Continued
SPECIHC CONOUCTANC6 (MICROMHOS/CH AT 25 DEC, C>. *AT£» Vt.At? OCTOfEK 19/5 TO St"Vt«eEW 1976

DAY

JUNE

H IN MEAN

JULY-

6
7
8
9 

IP

11
12 
S3
14
15

16
17
18
19
20

21
22
23
2a
25

26
27
28
29
30
31

MONTH 

YEAR

132
133

Ul
144
144
146
107

149
149
152
162
167

173

IbO 
124

no
105 
HI
ii7 
na

105
67
60
76

134

153

?fl
83
90
97
102

105
107
11*
HO
123

124
127
128
129

7S
78
H2
90
97

U)1
103
107
515

. 120

123
124
125
i 27

7o
?0
Cfc
94

100

103
1 06
112
1 J7
122

124
125
127
12 ft

lilft 

151

162
167

1 66
169
174
114
175
175

175

C)

12* 
129 
133

154 
'61

165

166
170

173

75

12*

132
1.47

153

1 71
172
173
1 74

AT6H

191
191

195

191
192 
19V

OCTOBER 1975 TO

19,t
t vo

192
19u
1 92
193
193

193
196
196
19S
19U

19h
197
19*,

J9M

19«
197
I9d
VVi
t 9«

393
19?
*9£
!93
192

, 9?
190
I V.i
19]
1 92

167
189
l**f)
Iftri
186

3b7
1 90
191
190
Ib7

1**
191
193

.1^..,

119
199
192
1 VI
192

191
190
JH9
!>*"•»
1 *9

Ittn
ld9
Io7
1 *?'*
Irt9

190
191
190
191
190

190
193
193
193

191

19«J
193
194

193

195
192
195
iVb
193

192
19)
1 9 1/
191
190

1<JO
It'9
loV
lt*9
191

1976

FEBRUARY M4SC"

6
7
8
9

10

1 1
12
13
14

17
18
19
20

21
22
23

27
2a

31

CINTH

0.5 

"I?

I —

...

O.S

o!s
I.!
...

0,5
0,5

II!
...

0.5
0,5
0.5
0.5
0,5

0.5
0,5
0.5
0,5
n,5

0.5
rt »">
0,5
y » s
0,5

0,5
n'«

0)5
0,5

0,5
0,5
0,5
0,^
0,5

o"s

0)5
0,5
0,5
0,5

0.5
fl,5
0.5
0,5
ft. 5

0.50*5

n,5
0,5
0,5

0,5
o,5
fi ,S
0.5
0.5

0.5
0,0

0)5
0,5

0,5
0,5
0,5
0,5
n.s

0.5
0.5
0,5
0,5
0.5

0,5
0.5
0,5
0,5
0,5

0,5
0.5
O.S
0,5
0.5

0,5
0,5
n.S
0.5
0,5

o.s
o|5

0^5
0,5

n t50*5

0,5
o.s

. 0,5

0.5
0.5
0.5
0.5
0.5

MAX

O.S
0,5
O.S
1.0
1.0

1.5
i t |j
3,5
5, (i
5.0

5,0
<i,5
7,0
6.5
9,5

10.5
11,5
n.o
10,0
9.0

9,0
8.5
6.S
8.5
9.5

10,0
10.5
10,5

flM

0.5
0,5
0 ,5
n,5
O.S

0,5
0.5
1 .0
2,0
a,r>

2, "5

?.5
«. 5
7.0
e.o
9.0
9.5
9.5
6,0
7,b

7.0
e.o
7,5
7.0
7,0

7,5
8.0 '
6.5

MEAN

0.5
0.5
0.5
0.5
1.0

l.o
1.0
2.0
4.0
4.5

4.0
3.5
6.0
7.5
9,0

10.0
10.5
10. 5
9.0
rt.O

6.0
8.0
e.o
7.5
8,5

9.0
9,5
9,5

HAY

HJM

isU
15,0
17.5

17,0

17,5
16.5

16.5
20,0
20.0

12.5
12.0
14.5

14,5
14.0
13.5
14.5
15.0

15.0 
15.0 
I's.O

13,0 

its'.O

15,5
15,5
15.5
16.0
16.5

17.0 
17.b 
17,5

0,5 0,0 0.5 It.5 0,5 6,0
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0401S47S PARTRIDGE RIVER ABOVE COLBY LAKE, AT HOYT LAKES, MN--Continued

', C) Of "lATES, A.41KS YfcAR PCK'bpW 1975 TO S6.P1

JUNE JI.LY AUGUST

DAY 

1

3
u 
5

b
^

10 

11 

13 

15

18 
17 
IS 
19
?0

21
?2
23
2u
25

2b
?7
38
29
30
31

MAX

25.5 
25.0 
25,5

27.0

26*5 
26.0

26,0 
22, n 
22,5 
23.5 
21.o

IS.o 
17.0 
1 7,5 
1 7.S,
18.5

21 .0
23."
23.5
23.0
22.0

21,0
20.*
20,o
19.5
20 .0
...

•"IN

20*5

20,5 
21,0 
21.5 
22.0 
2?,0

22.0 

1(?|5

17,0

15^5 
15.5
15.5

17, S
19.5
21,0
2' ,n
ia.0

17.5
18,0
16,*
l£.S
1 S,Q
...

21 .5 
22,5
23.0

23. s 
25,5 
23.5
24*5

23,5
20.5 
20,5 • 
21.5 
20,0

17.5 
17.0 
16.5

17,0

19,0
21,0
2?. 5
?2,0
20,0

19,0
19,5
19,5
19.0
19,0
...

21*0 
22.0

f^',0 
25,0

23,0

23!5 
25.0 
23,0

21 ,S 
23.0
tiS.O 
27,5
2*.P

2*.o
26,0
«i^,n
25,5
2s, 0

2^.0
2*».S
23.*
25.*
23.5
23. S

21.5 
20,5 
2' .0

22l5

20^5 
21.5 
?'.'''

1«^5 

?' i">
23.0

? fl . s
?0.5
^2.0
?' .0
20.5

??."
2 1 1 n
21."

30)5
19.5

19. S 
20,0 
20.5 
2) .5 
2?. 5

22.0 
22.0 
23.0

23 '.0

22,5 
22,0 
2?,0 
23.0

20. S 

2lis

2«,5

22. S
25.')

23*. 5
<-2.5

23.5
ju.o
?? .0
22.0
22,0
21,5

——

26,5

20,0
25.0
2S.O
^a.s
25^5

25.0
23.5
21,0
Jft. E,

19. b
t9.0

.1.

23,0

22,0
21.5
20.5
2f>.5
22.0

22.5
21. y
iB.O
'5.5
15,5
17.5

25.0
2*1.5

24.0
23.5
22, S
22. S

23.5
22,5
19.5
17.0
17.5
IP, 5

18,0 
17.0 
17.5 
ib.5 
tfc.5

19.5 
23.0 
21.5

17*0 

17,0

16.5 
1 7.0

15.5 
15.5

16.0
11.0

12.0
11.5
11.0
1 1 .5
11,0

XI. 0
11 ,0
11.0
11.5
11. b

15.0 
15.0 
15.5 
J5.5 
1 '* . 5

15,0 
I*. 5
18,0

15^5 

1 5 . 0

13.0 
13,0 
14,5

12.0

1 0 . '.->
10,0
9. n

8 0
b.o

lv>,0
9.0
ft.O
9,0
9,5
...

le.5 
15.5

ife'.5 
15.5

17.0 
eJO.b

17*,0 
15,5

15,5 
17,0 
IR.O 
15.5 
15.5

lu|5 
15.0 
15.5
13.0

H.5
10.5

9.'j
9.5

10.5
AO.O
9,5

10,0
10,5

MONTH j>7,n 15,5 ao.S 27,5 i«,0 ^2.5 --- —- --- ?.3.0 d.O U,0 

YEAR ,?9,n o.P 13,5
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04015500 SECOND CREEK NEAR AURORA, MN

LOCATION.--Lat 47 8 31'25", long 92°11'35", in WfltSWk sec.12, T.58 N., R.15 W., St. Louis County, Hydrologic 
Unit 04010201, on left bank 0.1 mi (0.2 km) downstream from First Creek, 0.4 mi (0.6 km) upstream from 
mouth, and 2.1 mi (3.4 km) east of Aurora.

DRAINAGE AREA.--26.3 mi 2 (68.1 km2 ).

PERIOD OF RECORD.--March 1955 to current year.

REVISED RECORDS.--WDR MN-71: 1957, 1961.

GAGE.--Water-stage recorder. 
Mining Company.

Datum of gage is 1,410.36 ft (429.878 m) above mean sea level, levels by Erie

REMARKS.--Records good except those for winter period, which are fair. Natural flow of stream affected by 
continually changing iron-mining activities that include (1) diversions for iron-ore processing, (2) reg 
ulation of tailing ponds, and (3) mine pit dewatering. The amount of water pumped to streams from pit 
dewatering generally exceeds diversions for ore processing.

AVERAGE DISCHARGE.--21 years, 22.8 ft 3 /s (0.646 m 3 /s).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 254 ft 3 /s (7.19 m 3 /s) Apr. 22, 1961, gage height, 5.63 ft' 
(1.716 m); maximum gage height, 5.75 ft (1.753 m) Mar. 28, 1957 (backwater from ice); minimum daily dis 
charge, 1.5 ft 3 /s (0.042 m 3 /s) Jan. 26 to Feb. 4, 1963; minimum gage height, 3.10 ft (0.945 m) Feb. 2, 3, 
4, 1963.

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 98 ft s /s (2.78 m3 /s) Apr. 2, gage height, 4.65 ft (1.417 m);
maximum gage heighti 4.95 ft (1.509 m) Mar. 30 (backwater from ice); minimum daily discharge, 3.7 ft 3 /s
(0.10 m 3 /s) Aug. 29; minimum gage height, 3.27 ft (0.997 m) Aug. 29.

DISCHARGE* IN CUBIC FEET PER SECOND* HATER TEAR OCTOBER 1975'TO SEPTEMBER 1976
:MEAN VALUES

DAY

1
2
3
4
S

6
7
8

10

11
12
13

15

16
17
18
19
20

21
??
23
24
25

26
27
28
29
30
31

TOTAL
MEAN
MAX
HIN

CAL YR
HTR VR

OCT

21
21
20
17
16

16
18
23
25
24

23
21
20
18
19

18
18
16
13
12

13
13
14
31
33

31
28
24
21
21
22

630
20.3

3*

12

1975 TOTAL
1976 TOTAL

NOV

22
20
20
19
19

20
20
19
18
20

18
19
18
16
16

17
18
19
41
37

37
32
28
24
20

18
16
16
16
16

639
21.3

16

10002.0
6960.5

DEC

16
16
16
16
16

16
16
16
15
15

15
14
14
14
13

13
13
13
13
13

13
13
13
13
12

12
12
11
11
11
11

425
13.7

16
11

MEAN
MEAN

.JAN

10
10
9.9
9*7
9.5

9.3
. 9.2

9.0.
9.0
9.0

9.0
9.0
9.1
9.3
9.5

9.6
9.9

10
10
10

10
10
10
10
10

10
11
11
11
11
11

305.0
9.84

11
9.0

27.4 MAX
19.0 MAX

FEB

11
11
11
11
11

11
11
11
11
11

11
11
11 .
12
14

14
14
14
13
12

11
11
11
12
13

15
17
17
17

——
——

360
12.4

17
11

93 MIM
85 MIN

MAR

17
16
16
15
15

14
t4
13
13
13

14
14
14
14
14

1?
13
13
14
15

13
2?
29
33
37

41
45
50
55
65
70

750
24.2

70
1?

11
3.7

APR

75
85
76
70
66

67
63
56
52
50

42
37
34
36
38

54
48
4S
45
40

37
?4
32
29
27

25
24
24
2*

24
——

1363
45.4

35
24

MAT

29
29
29
27
27

26
24
20
20
19

18
17
16
16
17

17
16
14
16
17

15
18
17
16
16

16
15
13
16
17
16

589
19.0

29
13

JUN

16
19
18
14
14 .

13
11
15'.

14
19

19
20
26
23
24

22
23
34
32
31

28
25
23
20
42

44
42
39
37
37

——

744
24.8

44
11

JUL

31
29
25
23
22

22
22
19
21
22

23
22
17
16
15

12
13
13
14
1«i

15
13
11
9.9

11

19
21
22
21
19
17

574.9
18.5^

3T
9.9

*WG

15'

14
T2

' 11
11

'9.9

10
9.6

13
15

T4
10
9.2
8.8
8.1

10
6.7
5.6
8.6

10

12
12
11

6.1
7.0

8.0
7.9
5.6
5.7
4.0
3.9

292.7
9.44

15
3.7

SEP

9.3
15
8.2
6.1
5.9

4.7
6.4
7.0

13
6.1

7*7
6.1
5.1

10
14

13
6.1

12
13
11

10
10
7.0
8.3
5.6

6.7
3.6

17
18
17

___

287.9
9.60

18
4.7
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04016000 PARTRIDGE RIVER NEAR AURORA, MN

LOCATION.--Lat 47°31'02", long 92°11'24", in SEhSVk sec.12, T.58 N., R.1S W., St. Louis County, Hydrologic 
Unit 04010201, on right bank at upstream side of highway bridge, 1,000 ft (305 m) downstream from Second 
Creek, 2.5 mi (4.0 km) east of Aurora, and 2.8 mi (4.5 km) upstream from mouth.

DRAINAGE AREA.--1S6 mi 2 (404 km2 ). . 

PERIOD OF RECORD.--August 1942 to current year. 

REVISED RECORDS.-- WSP 974: 1942. WSP 1307: 1943(M).

GAGE.--Water-stage recorder. Datum of gage is 1,402.30. ft (427.421 m) above mean sea level. Aug. 5, 1942, 
to Aug. 25, 1944, nonrecording gage, and Aug. 26, 1944, to July 1, 1956, water-stage recorder at site 
45 ft (14 m) downstream at same datum.

REMARKS.--Records good. Flow regulated at times by storage in off-channel Partridge Reservoir, formerly known 
as Whitewater Lake. Reservoir formed from lake by levees-around marsh areas and natural outlet. Usable 
capacity, 20,000 acre-ft (24.7 hmj ) between elevations 1,410 ft (430 m), natural lake level, and 1,440 ft 
(439 m). Storage began Apr. 9, 1955. Storage in reservoir obtained from Colby Lake during periods of high 
flow; release from storage returned to Colby Lake to maintain lake elevation during diversion for iron-ore 
processing. Diversion began Feb. 7, 1956. Some seepage losses from reservoir bypass station. Flow also 
affected by mining activities in Second Creek basin (see sta 04015500).

AVERAGE DISCHARGE (adjusted for storage and diversion).--34 years, 128 ft 3 /s (3.625 m3 /s), 11.14 in/yr 
(283 mm/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 3,230 ft 3 /s (91.5 mj /s) May 10, 1950, gage height, 7.86 ft 
(2.396 m); minimum, 2.2 ft 3 /s (0.062 m3 /s) Jan. 30, 31, 1961; minimum gage height, 0.88 ft (0.268.m) Mar. 2, 
1963.

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 916 ft 3 /s (25.9 m 3 /s) Apr. 19, gage height, S.09 ft (1.551 m); 
minimum daily, 5.5 ft 3 /s (0.16 m3 /s) Aug. 31; minimum gage height, 1.09 ft (0.332 m) Aug. 29, 30.

IN CUBIC FEET PE» SECOND, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 
VALUES

DAY OCT DEC JAN FfB MAR APR MAY JUN JUL AUG SEP

1
2
3
4
•5

t>
7
8
9

10

11
12
13
14
15

16
17

19
20

21
22
23
24
25

26
27
26
29
30
31

TOTAL 
MEAN
MAX
MIN

(t)
Mean i
CFSM t
IN t

CAL YR
WTR YR

51
45
43
41
39

38
40
42
44
43

41
40
38
38
38

36
34
33
32
31

32
32
35
57
64

70
70
59
62

53

1376 
44.4

70
31

+6.56
51.0
0.33
0.38

1975 TOTAL
1976 TOTAL

54
52
52
51
5?

52
51
51
51
51

49
48
46
45
44

44
40
44
73
75

60
60
66
6"
62

62
54
53
53
50

1629 
54,3

60
44

+22.5
76.8
0.49
0.55

39780
24690

46
47
47
09
48

47
46
47
45
Ob

45
43
43
40
38

38
37
36
37
36

35
34
33
32
31

30
30
29
29
28
28

1203 
38.6

49
28

+1.36
40.2
0.26
0.30

MEAN
MEAN

' 28
28
28
27
27

27
26
26
25
27

30
31
31
32
33

33
34
36
35
30

26
23
19
16
15

13
12
12
12
13
14

769 
24.8

36
12

-.33
24.5
0.16
0.18

109
67.5

14
14
16
16
16

IB
19
19
20
20

19
19
16
16
22

23
24
24
23
24

23
23
23
24
24

26
?6
?6
26

...

...

609 
21.0

28
14

0.00
• 21.0

0.13
0.15

MAX 1100
MAX 909

29
28
28
26
27

26
26
27
31
33

29
30
31
29
29

27
27
27
27
29

30
31
33
37
39

40
53
63
85
97
101

1161 
38.1
101
2fc

+ 3.73
41.8
0.27
0.31

MIN 17
MIN 5.

106
120
120
111
115

114
120
109
135
201

272
360
615
675
645

666
728
824
909
874

770
650
500
425
347

289
228
174
166
157
...

llbBb 
386
909
106

+ 170
556

3.56
3.98

MEAN
,5 MEAN

162
164
166
168
157

146 .
132
115
104
93

64
77
69
63
59

54
53
53
56
56

52
52
49
47
45

42
36
33
34
37
37

2499 
60.6
166
33

+13.1
93.7
0.60
0.69

t 131
t 89.5

37
36
36
31
29

27
22
29
26
33

32
34
03
41
44

05
55
79
80
77

69
63
63
56
89

94
93
90
87
86

.». ̂

1634 
54.5

94
22

+45.3
99.8
0.64
0.71

CFSM t
CFSM t

101
106
97
65
72

62
53
46
46
46

47
45
11
39
37

33
32
32
32
30

31
29
27
25
26

33
32
32
31
30
27

1413 
05.6 •
106
25

+6.17
51.8
0.33
0.38

0.84
0.57

25
23
22
20
20

16
1-8
17
19
22

22
16
16
16
14

16
13
11
13
14

15
15
14
9,9
9,5

11
11
8,«
5,6
5,6
5,5

ibtl
25

S.b

-0.24
14.9
0.10
0.11

IN t 11.42
IN t 7.81

17
io"6.9
7.3

6.7
7,9
7.7

15"6,5

6.7
6.3
5.9

11
* 3

14
8.1

12
14
13

12
12
9,2

10"7.4

6.2
9.4

16
IB
*6
P««

324.3 
10,6

16
5,9

-0.26
10.5
0.07
0.08

t Change in contents in Partridge Reservoir and diversion to iron-ore processing plant, equivalent in cubic
feet per second; furnished by Erie Mining Co.

t Adjusted for change in contents and diversion.
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04016500 ST. LOUIS RIVER NEAR AURORA, MN

LOCATION.--Lat 47°29'30", long 92°14'20", in NW%SW% sec.22, T.S8 N., R.1S W., St. Louis County, Hydrologic 
Unit 04010201, on left bank at upstream side of highway bridge, 0.8 mi (1.3 km) downstream from Partridge 
River and 1.5 mi (2.4 km) south of Aurora.

DRAINAGE AREA.--291 mi 2 (754 km2 ), revised.

WATER-DISCHARGE RECORDS

PERIOD OF RECORD.--August 1942 to current year. 

REVISED RECORDS.--WSP 133^: 1950.

GAGE.--Water-stage recorder. Datum of gage is 1,371.24 ft (417.954 m)'above mean sea level. Prior to 
Aug. 26, 1944, nonrecording gage at same site and datum.

REMARKS.--Records good except those for winter period, which are fair. Flow regulated at times by storage in 
off-channel Partridge Reservoir, formerly known as Whitewater Lake. Reservoir formed from lake by levees 
around marsh areas and natural outlet. Available capacity 20,000 acre-ft (24.7 hm3 ) between elevations 
1,410 ft (430 m), natural lake level, and 1,440 ft (439 m). Storage in reservoir obtained from Colby Lake 
during periods of high flow; release from storage returned to Colby Lake to maintain lake elevation during 
diversion for iron-ore processing. Diversion began Feb. 7, 1956. Some seepage losses from reservoir enter 
above station. Flow also affected by mining activities in Second Creek basin (see sta 04015500).

AVERAGE DISCHARGE (adjusted for storage and diversion).—34 years, 247 ft 3 /s (6.995 m3 /s), 11.53 in/yr 
(293 mm/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 5,380 ft 3 /s (152 m*/s) May 14, 1950, gage height, 8.37 ft 
(2.551 m); minimum, 4.0 ft j /s (0.11 m3 /s) Oct. 2, 3, 1948, gage height, 0.30 ft (0.091 m).

EXTREMES FOR CURRENT YEAR.--Maximum discharge. 2,020 ft'/s (57.2 m3 /s) Apr. 19, 20, gage height, 5.03 ft 
(1.533 m); minimum daily, 16 ft'/s (0.45 m3 /s) Aug. 30 to Sept. 1, Sept. 5, .7, 8 and 13.

IN CUBIC SfcCOKiO, .wAT£R VfAR OCTO»t» 1975 TO 8tPT€«8£R

DAY 

1

3
it
5

fc
7
8
9

to

1 1
1?

t U
15

16
1 7
IS
19
?0

? ,
??
?3
?«»
,?5

?6
?7
?8
><»

30
*1

TOT&U
MPiKi
MAX
HIM

(t)
MEAN $
CPSM t
IN. t

CAL YR
WTR YR

OCT 

71
feS
6*
fel

5*
6 1
6'4

6S
66

64

60
50
60

57
57

53
50

55

66
loa
115

119
126
1 19
1 ?1
1 52
t !*•

2360
76,1
1P6
53

+6.56
82.7
0.28
0.33

1975 TOTAL
1976 TOTAL

NOv

117 
119
1 18
116
115

113
112
no
ns
117

115
112
109
11?
11)

111
111
no
i»s
180
179

165
1S9

153

1 U 3
13«

— .

•mo
131
180
109

+22.5
15U

0.53
0.59

79213
6061*2

130.

1 24
122
120

117
US
113
111
109

107
102
9*
9"
91

89
86
8«
82
80

77
74
72
70
67

65
b3
61
60
5V
58

2"27
9f,2
130
58

+1.36
92.6
0.32
0.37

MEAN 217
MEAN 166

JAM

57
Vfc
55
5«
53

52
52
Si
51
50

50
50
51
5?
53

54
5U
ss
52

as
an
$7
3*1
31

?9
?7
?7
27
?7
28

140?
"5.?

27
-.33
U.9
0.15
0.18

MAX 1580
MAX 1980

rte

30
30
30

31
31
32
33
3a

35
3*
37
38
39

ai
UJ
44
as
87

a8
uo
50
52

56
59
61
6 4

...

...

t?«i6
01,6

63
29

0
Ui. 6
O.lU
0.15

MIN 37
MIN 16

MAR 

67
68
68
68

68
68
69
70
72

71
70
68
67
66

66
66
67
70
73

78
83

100
110

!?S
1UO
160
185
21.0
•255

?8*5
93,1
135
66

+3.73
96.8
0.33
0.38

MEAN t
MEAN t

Af>0 

260

330
.380
430

090
551
608
630
703

766
872
1090
1200
1230

laao
1620
1820
1970
1980

I860
1710
1520
1330
11«0

091
flU'J
70?
6i*>
57S
...

29997
1000
i960 '
260
+170
1170
U.02
1».U9

239 CPSM
188 CPSM

MAY 

519
500
a?u
a32

aoo
362
327
296
259

235
209
193
176
165

150
100
1*2
t?8
12tt

116
108
101
94
88

82
7<i
65
62
61
62

66«1
216
5a5
62

+13.1
229

0.79
0.91

t 0.82
* 0.65

60
58
54
50
as

42
38
50"as

56

51
56
74
67
76

,76
88

131
165-
191

179
1 fe6
157
109
214

277
335
357S3S'

326
...

3968
1 3?
357
38

+1*5.3
177

0.61
0.68

IN. t 11
IN. t 8

Jut

336 
332
•301
265
230

201
177
159
151
las

135
129
117
toe
tot

99
82
76
73
77

67
62
58
52
%4

66
61
60 •
58
54
a9

3927
127
338
49

+6.17
133

O.U6
0.53

.16

.78

AUG

as
al
39
le
38

33
32
31
32
36

36
32
29
28
26

26
25
22
22
24

2a
24
23
20
1'

21
22
19
17
16
16

856
27.6

as
16

-0.2U
27.U
0.09
0.11

SEP

16 
27
21
U
16

, 17
16
16
24
19

17
18
16
20
21

24
20
18
23
23

22
22
20
IB
Ifl

18
19
S3
26
25

...

603
20.1

28
16

-0.26
19.8
0.07
0.08

t Change in contents in Partridge Reservoir and diversion to iron-ore processing plant, equivalent in cubic 
feet per second; furnished by Erie Mining Co. ' 

t Adjusted for change in contents and diversion.
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04016500 ST. LOUIS RIVER NEAR AURORA, MN--Continued

WATER-QUALITY RECORDS 

PERIOD OF RECORD.--September 1955 to July 1966. September 1974. March 1976 to September 1976 (discontinued).

REMARKS.--Samples for cadmium, chromium, cobalt, copper, lead, nickel, silver, and zinc were collected in teflon 
bottles and analyzed by standard additions method using atomic absorbtion and graphite furnace.

COOPERATION.--Samples were collected by Minnesota Pollution Control Administration and analyzed by the U.S. 
Geological Survey.

DATE

MAR
°5.
19. 

APR
07.
23. 

MAY
07.
2«. 

JUN
°7.
22. 

JUL

«:
22.

AUG 
'05. 
20.

WATER QUALITY OATA, «ATE« YEAR OCTOBER 1975 TO SEPTEMBER 1976

TOTAL ois« sus- ors- sus- DIS- SOS- 
TOTAL MON. SOLVfeO PENOEO SOLVED PfNOEO SOLVED Pts*OfeO 
FlLT. ' F1UT. GPOSS GROSS GROSS GROSS GROSS GH05S 
RABLE »A8LE ALPHA ALPHA BfcTA BETft BETA BETA 

RESIDUE RESIDUE AS AS AS AS AS S«90 AS &R90 
TIMt U.NAT. U.NAT. CS-137 CS-137 /Y90 /v9u 

DATE (MG/L) (MB/L) (UG/L) (UG/L) (*>C/L) (PC/L) (f'C/L) (PC/L) 
(00515) (00530) (80030) (80040) (03515) (03516) (80050) t«0060)

MAY 
24... 1105 170 16 <1,B <.4 6.4 <.4 S.I <.a

AUG
20..

TIME

1230 .
1100

1050
1120

1^35
1105

1135
10?0

11 10
09UQ
1200

1130
1125

1125

DATE

MAR
05...
1"...

APR
07...
23...

MAY
07...
24..,

JUN
07...
22...

JUL
07..,
22...
22...

AUG
05...
20...

SEP
23...

SPE
CIFIC
CON
DUCT
ANCE
(MICRO-
MHOS)
(00095)

354
382

179
79

182
238

376
309

260
313
313

1*1*5
1*92

350

TOTAL
CAD-
MTUM
(CO)

(NG/L)

100
120

40
240

40
1*0

60
70

90
60
40

70
10

10

PH

(UNITS)
(00400)

7.1
7.3

7.4
6.8

7,3
7.9

8,1
7.8

7.5
7,6
7.6

7,9
8.2

TOTAL
CHRO
MIUM
(Cft)

(NG/L)

..
500

mm
500

.*
400

mm
m m

-.
300
400

.V

500

-•

TEMPER.
ATURfc

(i>F,G C)
(000 10)

.0

.0

3,0
10.0

10, n
17.0

23.0
22.0

22. o
22.0
22,0

19.0
24,0

<3.

TOTAL
COBALT
(CO)

(NG/L)

j?400
1600

000
900

<300
300

700
<3«0

<3"0
900

<300

700
600

700

COI OR
(PLAT.
INtJM.
COBALT
UNTTS)
(00080)

65
50

90
t?o

120
65

36
55

100
95
90

70
23

6 <

TOTAL
COPPER
(C<J)

(NG/L)

1100
laoo

1500
#?oo

3000
1700

7900
1600

2500
1.600
1800

1UOU
1100

?00

TU»-
81D-
ITY

(NTU)
(00076)

4
3

• 4
2

2
2

2
2

3
2
2

2
1

,4 9

TUTAL
LF.AO
(P8)

(MG/L)

3800
300

400
2100

300
500

1000
1300

700
400
SOU

uou
300

<200

DIS
SOLVED
OXYGEN
(«G/L)

(10500)

12.6
. 12.1

12.0
".5

9.6
6,4

7,6
/•"

7.2
7,5
7.5

6.6
*.l

.5 <

TOTAL
NICKEL
(*1>

(NG/L)

1800
2000

6000
..

< 1 0 0 0
1000

sooo
^000

<1000
3000
<?000

«>noo
1000

£000

pt«-
CEMT

SATUR
ATION

(00301)

66
83

69
65

88
67

91
65

83
66
86

95
73

.4 7,6 <

TOTAL TOTAL
SILVEW ZINC
(At,) (ZM)

(NG/L) (Nfi/L)

J<IU{/
<?0 3600

5700
<i>0 **10()

-. uiHUJ
<•>« a8oo

<
« 2*7 JO
« 20JO

-• «9Qu
<50 26'JO
<50 i500

9QO
<5C 1500

SlM)

CHf-.M-
KAL

OXYGfcN
OfcMAMO «ARO-
(HIC.H \ESS
LEVEL) (CA.WC)
(MG/L) (MG/L)

(00340) (00900)

.. ..
24

.. ..
56

.. -.
45

MM mm

42 120

.. ..
42 140
30 140

mm mm

41 230

,4

NON-
CAR- TOTAL
BONATE ACIOI1V
HARD- AS
NESS H+

(MG/L) (MG/L)
(00902) (71825)

— —
.1

.- • -.
.1

.. «.
.2

mm mm

60 .3

.. -.
66 .0
67 ,1

mm mm

100 .0
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04016500 ST. LOUIS RIVER NEAR AURORA, MN- -Continued

OUttLlTV DATA, »,ATfcR rtAR OCTOBER 1975 TO SiPTFMftER 1976

TOTAL

DATfc

05. 
19.

07. 
23.

JUN
07. 
22.

jut
07. 
<?2. 
22.

AUK
"3. 
20.

OATE

MAR

"5...

25.
wAy
07.
2-. 

JUlg
°7.
22. 

JUL
07.
22. 
22.

AUU 
05. 
20.

TOTAL
ACIDITY

AS
CAC03
( M G / L )

(0043S)

mm
5.0

..
5,0

1 0

15

,0
5.0

.0

OIS--
SOLVED
CMLO-
ff Tftf.
(CD
( M &/L)

(onoaoj

13
1 1

5,7
3.0

5,9
8.°

9,6
6.S

6.1«!»
8."

12
12

ATfe

TOTAL soi.vtD
CAL- CAL-
CIU« CTUM

rC») CCA)
(M&/L1 (MG/L)

(00916) (00915)

UO --
43 --

14
5,2

20

22 22

?6 ?6
26 26

41 41

TOTAL PIS-
PI uo- SOLVED
Hint SILK*
tf> (Sin?)

(*"G/L) (MQ/L)
(009S1) (0005S)

.2 15
4.0 17

.5 9,1

.1 6.2

.3 6.1

.2 St., 7

.2 6,5
,2 7.u

.2 6,8

.5 9,3

.3 9,3

.3 11

.5 1 1

DIS- 1
TOTAL SOLVED
100*1 ISO* G

(Ff) (ffc)
(UG/L) (UG/L) (

(00927) 

19 

10

16

19

30

SUS-

SOLlOJS 
C MG/L1

t»IS-
SOLVfD
MAG-
Mfm

19
19

TOTAL 
-ITRtTfc
PLUS

(MR/L)

(00630)

.2!

.25

TOTAL
SODIUM
(MA)

("C./L)
(00929)

11
2,3

1.1 
2,7

7.8

. I

9.7

13

TOTAL 
PO 
TAS 
SIUM 
(K)

(00937)

3,6

2.2 
1.3

3,5

3.6

3.3 
3.3

5,7

TO-TAL
TOTAL KJEL-

AMMON1A DAHL
NITRO- NlTRO'

Gt* GfcN
(N) (M)

DIS
SOLVED
PO
TAS
SIUM
U)

(MG/L)
(00935)

• •»

"

mm
"-

•*«•

"

„„
—

'„_

._
"

..
6,4

TOTAL
PHOS
PHORUS
(P)

(M(,/L)

BICAR
BONATE
(HC03)
(MG/L)

(00440)

91
87

45
19

46
64

110
74

75
92
93

136
148

TOTAL '
ORTNO
PHOS
PHORUS
(P)

(MG/L)

ALKA
LINITY

AS
CAC03
(MG/L)

(00410)

75
71

37
16

36
53

90
61

62
75
76

112
121

TOTAL
ALUM
INUM
(AL)

(US/L)

'TOTAL
SUL-
f-IDE
(S)

(MG/L)
(00745)

mm
.0

..

.0
mm

,5

,-
l.o
..
1.0
,6

..

• 1,0

TOTAL
ARSENIC

(AS)
(UG/L)

018"
SOLVtO

SUtFAtE
(SOI)
(MG/L)

(60945)

92
too

43
U>

46
53

94
61

63
77
79

100
120

TOTAL
BARIUM
CBAl

(UG/L)
("OfelO) (00665) (70507) (01105) (01002) (01007)

MAR 
05...
1«>... 

APR 
f 7... 
?3...

MAY
07,,,
2«...

JUN
07.,,
?2... 

JUL
"7,,.
22...
22.,, 

AUG
05,,,
20...

7!0

790
540

570
51 0

380
670

640 
7feO 
650

450
290

370

260
150

100
21 0

270
320

230
80

TOTAL 
MAiv-

GANfSfc 
(MM)

(UG/L)

23 '

60

110
120

TOTAL

MG) 
(UG/L)

TljTAL
SfcLE-
MJtjM

(SU
(UG/t)
01147)

,04

,04 1

.02

,04

.00
,00

,00

TOTAL
ORGANIC
CAKHON
(C)

(MG/L)
(00680)

,68

.2

.63

.68

.79
,86

,07

DIS
SOL
VED

ORGAMIt,
CAPHCN
(C)

(MG/L)
f006BI)

.02

,03

.03

.02

,05
.04

.00

SUS-
PEMDED

ORGANIC
CARBON
(C)

(MK/L)
(00669)

,00 . .

--
mm

.01

,01

.05

.04

.00

CYANIDE
(CN)

(MG/L)
(00720)

220

mm

230

160

280

210
*4 °

70

PHENOLS

.(UG/L)
(32730')

1

1

0

1

3
3

0

OIL
AND

GREASE
(MS/L)

(00550)

20

,00

19
18

12

1.2 
1.1

5,5 .00
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04018750 ST. LOUIS RIVER AT FORBES, MN

LOCATION.--Lat 47°21'4S", long 92°35'56", in NEkSEk sec.3, T.56 N., R.18 W., St. Louis County, Hydrologic 
Unit 04010201, on right bank at downstream side of highway bridge, 0.5 mi (0.8 km) downstream from 
Eveleth Taconite Company dam, 0.6 mi (1.0 km) south of Forbes, 1.8 mi (2.9 km) upstream from Elbow Creek.

DRAINAGE AREA.--713 mi 2 (1,847 km1 ).

PERIOD OF RECORD.--August 1964 to current year.

GAGE.--Water-stage recorder. Datum of gage is 1,293.11 ft (394.140 m) above mean sea level. Prior to 
Oct. 28, 1964, nonrecording gage at same site and datum.

REMARKS.--Records good except those for the winter periods, which are fair. Natural flow of stream affected 
by continually changing iron-mining activities that include diversions for iron-ore processing, regulation 
of storage reservoirs and tailing ponds, and mine pit dewatering. There is some regulation at medium and 
low flows by Eveleth Taconite Company dam 0.5 mi (0.8 km) upstream.

AVERAGE DISCHARGE.--12 years, 567 ft 3 /s (16.06 m3 /s).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 5,610 ft 3 /s (159 m3 /s) Apr. 16, 1971, gage height, 16.20 ft 
(4.938 m), result of release of storage behind ice jam at dam 0.5 mi (t).8 km) upstream; maximum daily dis 
charge, 5,170 ft 3 /s (146 m3 /s) Apr. 18, 1969; maximum gage height, 16.27 ft (4.959 m). Apr. 15, 1971 (back 
water from ice); minimum daily discharge, 25 ft 3 /s (0.71 m3 /6) Mar. 6, 1973; minimum gage height, 5.14 ft 
(1.567 m) Nov. 26, 1972.

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 2,920 ft 3 /s (82.7 m3 /s) Apr. 21, gage height, 12.39 ft £3.776 m) 
maximum gage height, 12.50 ft (3.810 m) Apr. 5 (backwater from ice); minimum daily discharge, 33 ft /s 
(0.93 m3 /s) Oct. 26; minimum gage height, 5.30 ft (1.615 m) Oct. 25, Aug. 16.

DISCHARGE. IN CUBIC FC€T PER SECOND, WATER YEAR OCTOBtR 1975 TO S€PT£*6ff? 1976 
VALUES

DAY

1
2
3
4
5

6
7
8 . 
4

10

11
12
13

15

16
17
18

20

21
22
23

25

26 
' 27
28
29
30
31

TOTAL

MAX 
MJN

IN.

CAL v«

OCT

239
231
221
2J1
200

187
179
178
182
165

180
181
175
167
166

169
169
166

• 164
158

149
149
146
344
56

33
307
269
266
291
285

6007
194
30<l
33

.27

.31

1975 TOTAL
1976 TOTAL

NOV

267
265
261
250
251

245
239
234
223
226

229
230
225
199
208

219
220
215
270
340

271
334
32S
315
300

290
280
270
265
258
...

7724
257
340
199
.36
.40

193257
133105

DEC

250
245
200
235
230

225
220
215
210
206

202
198
194
190
187

184
181
178
175
172

169
166
160
162
160

158
156
154
152
150
108

5876
190
250
148
.27
.51

MEAN
MEAN

JAN

146
144
142
140
138

136
134
132
131
130

1?9
128
127
126
125

124
123
122
121
120

119
118
117
1 J6
116

116
116
116
117
117
117

3903
126
146
116
.18
.20

529 MAX
364 MAX

FE9

117
118
118
tie
118

119
119
119
119
119

120
120
120
120
120

121
122
123
124
126

127
129
131
133
135

135
135
135
135
...
...

3595
124
135
117
.17
.19

3940
2910

MAR

135
135
135
135
135

135
135
135
136
138

140
142
145
108
150

155
160
165
170
175

180
185
190
200
210

230
270
310
360
050
580

6069
196
580
135
.27
.32

MIN 33
MIN 33

APR

650
1000
1300
1460
1690

1880
2130
2100
2060
2080

2140
2190
2240
2360
2450

2570
2660
2720
2800
2870

29*10
2880
2780
2580
2330

2060
1820
1610
1430
1300
...

63050
2102
2910
650

2.95
3.29

CF3M .74
CF3M .51

MAY

1190
1120
1050
997
941

874
815
756
700
641

590
546
334
453
411

373
340
308
285
279

269
253
238
116
173

127
163
217
199
186
182

15126
488
1190
116
.68
.79

IN 10,08
IN 6.94

JUN

93
114
109
152
176

97
103
170
156
169

16}
108
173
240
221

218
219
266
319
351

375
386
467
313
437

717
732
648
901
772
...

9405
310
901
93

,04
.49

JUL

739
705
658
594
524

463
Ibl
613
166
287

294
280
147
237
236

215
155
177
170
170

166
96

146
146
132

104
140
149
108
135
91

8484
274
739
91

.38

.40

AUti

78
160
102
94
93

67
79
85
80
78

129
7b
90
55
70

96
49
63
77
96

53
75
54
59
b9

67
62
61
60
57
5U

2392
77.2
160
49

.11

.12

SEP

53
53
52
55
55

53
54
55
53
47

38
40
49
09
38

36
45
b6
66
53

42
42
91
42
38

40
43
39
00
45

...

1074
49.1

91
38

,07
.06
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04018900 EAST TWO RIVER NEAR IRON JUNCTION, MN

LOCATION.--Lat 47°24'04", long 92?39'S2", in NWfcNWfc sec.29, T.S7 N., R.18 W., St. Louis County, Hydrologic 
Unit 04010201, on right bank 30 ft (9 m) downstream from bridge on State Highway 37 and 2.2 mi (3.5 km) 
southwest of Iron Junction.

DRAINAGE AREA.--40.0 mi 2 (103.6 km2 ).

PERIOD OF RECORD.--June 1966 to current year. Occasional low-flow measurements, water years 1957-62.

GAGE.--Water-stage recorder. Altitude of gage is 1,335 ft (407 m), from topographic map.

REMARKS.--Records good except those for the winter periods, which are fair. Natural flow of stream affected by 
continually changing iron-mining activities that include mine pit dewatering and some regulation of tailing 
ponds.

COOPERATION.--Records collected and computed by U.S. Steel Corporation and reviewed by Geological Survey. 

AVERAGE DISCHARGE.--10 years, 33.7 ft 3 /s (0.954 m3 /s).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 640 ft 3 /s (IS'.l m3 /s) Oct. 12, 1973, gage height, 10.01 ft 
(3.051 m); maximum gage height, 10.16 ft (3.097 m) Apr. 12, 1971 (backwater from ice); minimum daily 
discharge, 4.6 ft 3 /s (0.13 m3 /s) Jan. 27-30, 1970.

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 276 ft 3 /s (7.82 m3 /s) Apr. 1, gage height, 8.82 ft (2.688 m) ; 
minimum daily, 4.6 ft 3 /s (0.13 m3 /s) June 6.

DAY OCT

DISCHARGE, .IN CUBIC FEET PEP, SECOND, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976
MEAN VALUES

MOV DEC JAN FtB APR MAY JUN JUL AUG SEP

i 12
2 12
3 12
4 12
5 12

6 12
7 11
8 11
9 ti

10 11

n 11
12 12
13 • 12
I" 12
15 11

16 11
17 11
1« 11
19 11
20 tl

21 11
22 10
23 11
20 IS
25 16

26 19
27 19
28 16
29 17
30 16
31 15

TOTAL 398
MEAN 12.6
MAX 19
MJN 10

CAL *R 1975 TOTAL
WTR VR |976 TOTAL

15 10
15 10
14 .6
1«
13

U
12
12
12
13

13
1" .
20 ,5
19 .5 t
17 .5 t

16 .5 f
15 .5 f
10 ,5 e
23 .0 t
>5 .4 f.

30 .4 e
2S .4 1
20 ,« 1
17 ,4 1
15 .4 1

14 .4 1
13 .4 •
12' .4 1
It ,« 1
11 .4 1

--- ,4 (

487 295.4 26)
16.2 9.53 a,

35 10 1
It 9.4 t

12523,6 MEAN 34.3
695*,4 MEAN 19, f

.3 6.6

.3 6.7

.3 6.6

.3 6.5

.3 6,4

,S 6,3
.3 6.7
.3 7,2
,3 7.6
,2 7,9

.2 8.0

.2 8,1

.0 8.2
>.« 8,3
1,9 8,4

1.6 8.5
1.5 8.6
1,4 a, 7
1.3 6. 6
.2 6,9

1.0 9.1
'.9 9,5
'.6 10
'.' 11
'.6 12

'.« 12
'.3 tl
'.2 11
'.1 tl
',0 — •«
),9 ——

.9 249,8
45 a. 61
>.3 12
'.9 6.3

i MAX 390
> MAX ?6i

11 263 22 6.0 43 7,0 5,4
It 250 21 5,tt 35 6,6 5,4
11 210 20 5,0 24 6,2 5,4
11 160 17 5.0 20 6,2 5.4
11 160 15 4,7 17 6.4 5,1

11 149 14 4,6 15 6.2 5,4
11 138 13 5,0 14 6.0 5.4
11 127 12 7.9 13 5.8 5.6
11 115 11 9,7 12 5,6 5,9
11 106 10 10 12 5.9 6,0

11 95 9,7 9.5 12 5.9 6,0
10 74 8.9 6.9 11 6.0 5.9
10 59 6.3 10 9,9 6,0 6.2
10 52 6.3 9.5 10 6.2 6.5
10 52 8.1 11 10 5,9 6.9

10 147 7,6 13 10 5.8 6,7
10 108 7,5 1.2, 9,5 5,6 6,4
10 84 7,0 25 6.3 5.4 6,0
10 75 6,4 43 7.3 5,4 5,9
10 64 6,2 37 8.1 5,3 5,9

10 52 6,0 30 7.9 5.2 6,0
11 45 6,0 27 7,6 5.3 5,9
12 40 6.0 19 7,5 5.2 5.8
14 36 5,9 15 7,5 5,0 5,6
20 32 6,0 22 7,6 5.0 5.4

30 28 6,0 57 9.7 5,0 5.6
40 24 5.9 66 8,5 5,0 5,4
56 23 6.0 71 6.3 5,2 5,«
74 22 6,2 61 6,1 5,2 5,0

110 22 6,0 52 7.6 5.2 4,8'
150 •- • 6,4 ... 7^1 5,3 ——

738 2626 299.4 665,2 366,9 176.4 1/2,4
23.8 94.3 9.66 22,2 12,5 5,69 5>,75
ISO 263 22 71 43 7.0 6,6
10 22 5.9 4.6 7.1 5.0 4,6

WIN 6,5
MIN 4,6
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04019000 WEST TWO RIVER NEAR IRON JUNCTION, MN

LOCATION. --Lat 47°24'55", long 92°42'18", in NW%NW% sec. 24, T.57 N. , R.19 W., St. Louis County, Hydrologic 
Unit 04010201, on left bank 40 ft (12 m) upstream from bridge on County Highway 452, 4.8 mi (7.7 km) 
west of Iron Junction, and 11.0 mi (17.7 km) upstream from St. Louis River.

DRAINAGE AREA. --65. 3 mi 2 (169.1 km2 ). Prior to May 14, 1976, 68.4 mi 2 (177.2 km 2 ). 

PERIOD OF RECORD. --October 1953 to September 1962, October 1965 to current year.

GAGE. --Water- stage recorder. Altitude of gage is 1,340 ft (408 m) , from topographic map. Prior to May'14, 
1976, at site 1.8 mi (2.9 km) downstream at datum 1,322.05 ft (402.96 m) above mean sea level (Minnesota 
Highway Department bench mark) .

REMARKS. --Records fair. Flow regulated at times by West Two River Reservoir, 8.3 mi (13.4 km) upstream, for 
taconite processing at U.S. Steel Mountain Iron Taconite Plant. The reservoir impounds water from the 
upper 27.9 mi 2 (72.3 km2 ) of the drainage area and has an available capacity of 8,500 acre-ft (10.5 hm3 ) 
between elevations 1,370 ft (418 m) , natural inlet, and 1,395 ft (425 m) , crest of spillway at outlet dam. 
Storage began July 28, 1966. Some seepage losses from reservoir enter above station.

COOPERATION, --Records for current year collected and computed by U.S. Steel Corporation; random discharge 
measurements made and records reviewed by Geological Survey.

AVERAGE DISCHARGE. --20 years, 46.0 ft'/s (1.30 m 3 /s) .

EXTREMES FOR PERIOD OF RECORD. - -Maximum discharge, 916 ft 3 /s (25.9 m j /s) Apr. 17, 1954, gage height, 9.85 ft 
(3.002 m) , site and datum then in use; minimum daily, 3.0 ft 3 /s (0.085 m 3 /s) Jan. 22 to Feb. 6, 1957; 
minimum gage height, 2.34 ft (0.713 m) Aug. 15, 17, 24-28, 1961, Oct. 31, Nov. 1, 1967, site and datum then 
in use.

EXTREMES FOR CURRENT YEAR. --Maximum discharge, 354 ft'/s (10.0 m3 /s) Apr. 3, gage height, 7.07 ft (2.155 m) ;
maximum gage height, 7.87 ft (2.399 m) Apr. 2 (backwater from ice) site and datum then in use; minimum daily
discharge, 4.7 ft 3 /s (0.133 nr/s) Sept. 29; minimum gage height, 1.76 ft (0.536 m) May 24.

IMSC*A R GE, CUBIC

PEC JAM

PER , *ATER YEA 1? nCT[)Bt» 1975 TO SEPTEMBER 1976 
VALUES

MAW APR MAY JUN juu AUG

9
i n

11
12 
U
1 4
15

16
17
18
19
20

21 
?2 
?3

25

?6
27
28

30
31

TOTAL
Mg AN
MAX

11
in 
t"
9.6 
9.6

9.6 
9.?

".«• 
9.? 
9.? 
9.2 

10

9.6 
9.? 
Q .2 
9.?
8,8

9.?
10

17

12
12
12

12
12
12
12
12

12 
12 
1? 
12 
11

»0 
13
»3

14
13

51 
SO

36 
3?
2P

23

22
20

18.1

17
16
16

16 
15 
15 
1% 
15

15
14
14
I"

14

13
13
13

IS 
13 
13 
13 
12

12
!2 
12 
12 
12
12

17

12 
It 
U 
H 
11

11
1 1
10
10
10

10
10
to 
9,8 
9,8

9,4
9.2

8J7 
8,6

7.7

7 .3
7.1

12

5.5

6.6 
7,9

P.I 
7,9

7,U 
7. 1

7.0 
6,6

6.2

5.8 

6,0 

6,6

190,1
6.56

6.7 
6,7

6.7 
6.7

6,7 
6.6 
6.6

6J5

6.4 
6.4 
6.4 
6.4

6,5 
7.1

13
!6

25
29
33

38
46
56
69

100

667.U 
21.5
100
6.4

322

305
281

225
197

10? 
96

132
115
108
105
9?

63

65
57
51

36 
3*
30

1 Uti

30

29
29
27

22

21
18 
17 
15 
J4

13

12

14
13

12
to
9.0 
8.7 
6.7

8,8
6.8

els
6.9

451,3
14.6

29

8,9

8,7

9,0 
9,5

10
H
12

13

15
17
19

30
50
75
90
80

72
67
60

80

110
130
120
96
80

1367,5
45,6
130

67
50

41
36

33
29
26
26
24

•21
16
17
16
16

IS 
15

U 
13

13
U 
13 
13 
13

14
13
12 
11 
H

677
21.» 

67 
1 1

10
9,7
9,5 
9,7

to

9,7 
9,2
9,0 
8,9 
8,8

8,7
8,4 
8,4 
P.2 
8,0

7.9 
7,9
7.6
7.7 
7,6

7,4 
7.2 
7,2
7,1 
7.0

6,6
6*2 

6.1

249,2
8,04

10
6.1

6,1

6^1
6.1
6.4

6.7 
6,9 
6,2
5,9 
5.6

5,4

5^9 
5,6 
5,2

6,6 
8,7 
8,9 
9.Z 
8,7

8,7 
8,7 
7,9 
7,1

5,6
5,4 
5.2
4.7 
4,9

198,6
6,62
9.2
4.7

CAL YB 1975 TOTAL 17172.4 
wT« VB 1976 TOTAL 9709.2

«7,0 
26.5

WAX 650 
MAX 346

8,8



40 STREAMS TRIBUTARY TO LAKE SUPERIOR 

04019300 WEST SWAN RIVER NEAR SILICA, MN

LOCATION.--Lat 47°17'36", long 93 C 02'30", in SW%NW% sec.32, T.56 N., R.21 W., St. Louis County, Hydrologic Unit 
04010201, on right bank 10 ft (3 m) upstream from pilings of dismantled bridge and railroad bed of Great 
Northern Railroad, 2 mi (3 km) northwest of Silica, 9 mi (14 km) southwest of Hibbing and 20 mi (32 km) 
upstream from confluence of East Swan and West Swan.

DRAINAGE AREA.--16.3 mi 2 (42.2 km2 ).

PERIOD OF RECORD.--April 1963 to current year.

GAGE.--Water-stage recorder. Altitude-of gage is 1,360 ft (415 m), from topographic map. Prior to Aug. 2, 
1963, reference point at same site and datum.

REMARKS.--Records good except those for winter periods, which are fair. Natural flow affected by extensive 
iron mining activities in headwaters of stream.

AVERAGE DISCHARGE.--13 years, 10.6 ft 3 /s (0.300 m 3 /s).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 573 ft 3 /s (16.2 m3 /s) Oct. 10, 1973, gage height, 5.68 ft 
(1.731 m); no flow for several days in 1969, 1970, 1972, 1973, 1976.

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 162 ft 3 /s (4.59 m 3 /s) Apr. 2, gage height, 3.60 ft (1.097 m); 
no flow Aug. 19 to Sept. 30.

DAY OCT

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976
MEAN VALUES

NOV DEC JAN FEB MAY JUN JUL AUG

1
2
3
4
5

6
7
8.
9

10

11
12
13
10
15

16
17
18
1«
20

21
22
23
20
25

26
27
28
20
50
31

TOTAL
MEAN
MAX
MJN

CAL YR
WTR YR

1.2
1.3
1.1
1.8
t.4

.«9
,§4
,99

1.7
i.o

1.9
1.7
1.5
1.5
t.6

1.5
1.5
1.3
1.2
1.5

1.2
1.2
1.7
3.7
o.S

3.8
?.«
2.3
1.8
1.7
1.6

50.02
1.74
«.5
.84

1975 TOTAL
1976 TOTAL

.5

.3

.2

.0

.0

.90
1.0
.99
.99
.69

.89
l.o
l.o
1.3
1.7

1.7
1.7
2.5
7.1
7,6

5.0
3.5
2.6
2.0
2.2

2.3
2.o
1.2
.71
.72

60.73
2.02
7.6
.71

0341
1601

.61

.69

.03

.82

.'6

.92

.88

.80

.89

.59

.0*

.26

.39

.68

.68

.62

.53

.35

.57

.50

.57

."6

.53

.57

.73

,89
.78
.50
.50
.50
.50

19.62
.63
.«*
,28

,86 MEAN
.05 MEAN

.06

.06
,50
.53
.46

.57

.03

.39

.35

.3?

.35

.39

.32

.35

.39

.32

.28

.32

.06

.53

.50

.78

.39

.53

.03

.39

.03

.3"

.5'

.35

.06

13.22
.03
.78
.28

11.9
0.37

.32

.32

.35

.21

.28

.32

.21

.18

.25

.32

.35

."3

.03

.06

.50

.53

.57

.62

.68

.73

.78

.84

.80

.80

.80

• *o
.84
.83
.82
...

...

15.53
.50
,84
,18

MAX 262
MAX 130

.78

.76

.70

.73

.72

.71
,70
,70
.69
.68

.68
,6fi
,68
.68
,68

.68

.68

.68

.68
,68

,68
.69
.70
.73
.79

.89
1.1
5.2

20
51
70

169,79
5.08

74
.68

MjN ,07
MIN 0

106
130
130
86
75

70
58
41
28
22

18
10
13
12
11

31
28
21
18
10

12
11
9.0
7.5
6,0

5.4
0.6
i.9
3.5
3.1
...

996,0
33.2
130
3.1

3.2
3.5
3,o
2.9
2.6

2.3
2,2
1.9
1.8
1.6

1.5
3.0
3.1 •
2.1
1.6

1.2
.99
.80
.68
.62

.53

.53

.50

.39

.25

.18

.26

.68

.68

.90

.90

07.31
1.53
3.S
.16

.78

.53

.03

.28

.18

.10

.00

.00

.05

.19

.13

.27

.78

.53

.62

.78.
1.9
7.2

10
8.6

0.8
3.0
1.9
1.2
7.2

18
27
28
22
10

...

160,53
5.35

28
.00

9.0
5.7
0.2
5.7
0.4

3.o
2.6
1.8
1.5
1.3

.99

.62

.50

.57

.53

.62

.78

.66

.69

.99

.03

.50

.68

.50

.62

.84

.«
t.O
1.2
1.3
1.2

55.46
1.79
9.0
.03

.99

.62

.25

.71
1,2

1.0
,99
.84
,68
.32

.08
,25
.25
.15
.04

,04
.02
.01

0
0

0
0
0
0
0

0
0
0
0
0
0

8,04
.27
1.2

0

SEP
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04024000 ST. LOUIS RIVER AT SCANLON, MN

LOCATION.--Lat 46°42'12", long 92 9 25'07", in NW* sec.30, T.49 N., R.16 W., Carlton County, Hydrologic Unit 
04010201, on right bank 25 ft (8 m) downstream from lower bridge on U.S. Highway 61 at Scanlbn, 0.6 mi 
(1.0 km) downstream from Minnesota Power and Light Co. powerplant, 3 mi (5 km) upstream from Thomson 
Reservoir, and 3.2 mi (S.I km) upstream from Midway River. Water-quality sampling site is at cableway 
0.75 mi (1.21 km) downstream.

DRAINAGE AREA.--3,430 mi 2 (8,880 km2 ), approximately.

41

WATER-DISCHARGE RECORDS

PERIOD OF RECORD.--January 1908 to current year. 
Published as "near Thomson" 1908-50.

REVISED RECORDS.--WSP: 1337: 1911-12.

Monthly discharge only for some periods published in WSP 1307.

GAGE.--Water-stage recorder. Datum of gage is 1,101.23 ft (335.655 m) above mean sea level. Oct. 5, 1909, to 
Sept. 5, 1914, nonrecording gage 3 mi (5 km) downstream and 50 ft (IS m) below powerplant at datum about 
420 ft (128 m) lower. Sept. 6, 1914, to Aug. 4, 1953, powerplant record at Thomson hydroelectric plant.

REMARKS.--Records fair. Diurnal fluctuation caused by powerplant upstream. Flow regulated by Whiteface Reser 
voir and Boulder, Island, Rice and Fish Lakes, combined capacity, 332,160 acre-ft (410 hms ).

AVERAGE DISCHARGE (UNADJUSTED).--68 years, 2,284 ft s /s (64.68 m3 /s), 9.04 in/yr (230 mm/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 37,900 ft s /s (1,070 m s /s) May 9, 1950; maximum gage height, 
15.8 ft (4.816 mj May 9, 1950, .from Minnesota Highway Department (discharge uncertain); minimum discharge, I ftVs (2.27 mVs) Aug. -------- .-*'-*•...«•.-.»-80 29, 1963; minimum daily, 109 ft s /s (3.09 m3 /s) Feb. 7, 1924.

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 15,100 ft 3 /s (428 ms /s) Apr. S, gage height, 9.01 ft (2.746 m); 
minimum daily, 260 ft 3 /s (7.36 m 3 /s) Aug. 19; minimum gage height, 2.24 ft (0.683 m) Aug. 19.

DISCHARGE IN CUBIC FEET PER SECOND* HATER TEAR OCTOBER 1975 TO SEPTEMBER 1976
MESN VALUES

DAY

1
2
3
4
5

6
7
8
9

10

11
12
13
16
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL
MEAN
MAX
MIN
(t)
MEAN t
CFSM t
IN. t

CAL YR
WTR YR

OCT

1030
1020 '
1030
9ft 4
953

1130
910
919
970

1030

902
970
970

1020
979

1020
1010
979

1C10
1050

1060
1080
1030
1230
1280

1130
1030
910
636
936

1170

31336
1011
1280
636

-31*6
665

0.19
0.22

1975 TOTAL

NOV

1150
1310
1220
1200
1220

1200
1210
1210
1230
1260

1200
1620
1660
1260
1010

997
979

1010
1360
2160

1680
1350
1600
1660
1620

1610
1360
1330
1320
1320
——

39616
1316
2160
979
+131
lit !* k
0.1*2
0.1*7

1020528
1976 TOTAL 58l6UO

DEC

1330
1320
1080
1060
1180

1090
1150
1260
1180
1220

T220
1220
1250
1320
1230

1250
1260
1180
11<50
1250

1260
T260
1300
1310

. 1300

1360
1630
1360
1290
1620
1610

38850
1253
1630
1060
-1*59
795

0.23
0.27

MEAN
MEAN

JAN

1360
1360
1300
1270
1260

1220
1250
1260
1160
1260

1220
1250
1240
1260
1260

1180
1220
12?0
1200
1210

1200
1210
1200
12(30
1220

1280
1300
1280
1180
1260
1200

38510
1262
1360
1160
-801*
1*38

0.13
0.15

2796 MAX
1589 MAX

FEE

1270
1280
1260
1190
1230

1260
1260
1230
1160
1220

1260
1310
1330
1260
1300

1280
1290
1290
1310
1330

1310
1310
1330
1320
1360

1610
1610
1620
1380
——
——

37550
1295
1620
1 160
-831
1*61*

O.ll*
O.li*

25000 MIN
12600 MIH

'MAR

13*0
1390
1180
1210
1310

1280
1260
1300
1380
14?0

1470
1650
1120
922

1600

1600
1110
1270
1680
1530

1350
1350
1510
1590
1620

1810
2060
2610
3550
5050
6280

55262
1782
6280
922

-1*89
1293
0.38
O.U3

63l»
260

APR

7870
10000
11900
12100
T2600

12600
11700
1Q600
9370
8510

7950
7260
6560
6*10
6220

6230
6380
6710
6300
60*0

5880
5610
5250
5070
6670

6270
3790
3260
3060
2760
——

216690
7223
12600
2760

+2808
10031
2.92
3.26

MEAN 1 2823
MEAN t 156U

HIT

.2630
2320
2050
2010
1800

1670
1580
1600
1600
1260

1110
1130
1190
1180
to*o
995
1090
1020
950
958

896
722
706
713
689

608
598
502
5?4
600
635

35826
1156
2*30
502
+1*3

1199
0.35
0.1*0

CFSM t
CFSM t

JUN

630
612
663
515
655

689
522
504
566
552

517
588
800
739
1050

1260
1320
1360
1560
1350

1630
1130
1080
966

1130

1210
1930
2690
2750
2800
——

33109
1106
2800
*55

+389
ll*93
0.1»1»
O.U9

0.82 IH.
O.U6 IN.

JOL

2*20
21*0
18ZO
1510
1350

1260
1150
990
983
98?

1030
715-
890
881658"

661
568
593
568
588

550
602
757
:70T
509

490
*87
476
50.0
651
442

27683
893

2620
442
-16
877

0.26
0.29

,t 11.18
,t 6.21

*UG

669
666
426
628
626

531
568
625
605
35?

366
632
608
362
308

356
3T9
308
260
368

330
356
618
509
462

669
666
68?
510
497
665

13079
fl?2
626
260

-259
163

0.05
0.05

SEP

467
676
683
462
458

470
453
408
462
446

490
471
447
497
496

518
473
463
481
511

511
508
511
486
479

476
467
472
515
496
——

1-4351
478
518
408

-1*28
50

0.01
0.02

t Change in contents, equivalent in cubic feet per second, in Whiteface Reservoir and Boulder, Island, Rice
and Fish Lakes; records furnished by Minnesota Power and Light Co.

t Adjusted for change in contents.
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04024000 ST. LOUIS RIVER AT SCANLON, MN--Continued 
(National stream-quality accounting network station)

WATER-QUALITY RECORDS

PERIOD OF RECORD.--Water years 1958-66, 1968 to current year. 

REMARKS.--Letter B indicates non-ideal colony count.

WATFR QUALITY DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER

DATE

NOV 
10...DEC

MAR'"
22

MAY . ..

03...
JUN
to

JUL
26

SEP
QA

. . .

. • .

...

SPE 
CIFIC FECAL sTRfcp- 

INSTAN- CON- COLI- TOCOCCI 
TANEOUS DUCT- AIR TUR- FORM (COL- 
ois- ANct PH TEMPER- TEMPER- BIO- (COL. QNIES 

TIME CHARGE (MICRO. ATURE ATURJ HY PE* PER 
(CPS) MHOS) (UNITS) (PEG C) (OfcG C) (JTU) 100 «L) 100 ML)

(00(161) (000951 (00400) (00020) (00010) (00070) (3)6)6) (31679)

1530 1300 2<fO 7.1 9.0 7.0 2 19£ 50 

1600 1250 225 7.6 -15.0 .0 10 284 

1500 1150 205 7,5 2.0 1.0 9 10 180

14J5 1050

1500 1920

1500 730

10U5 50?

10J5 OOP

215

U5

27S

290

260

OIS-

7.7

7.6

7.5

7.0

7.5

WON- DIS- SOLVfcO

DATE

CAR- SOLVED
BQNATE CAL-
WARD- ClUM
NESS (CA)
(MG/L) (MG/L) (

MAG- OTS-
Nf SOLVED

.5

9.5

?5.5

22.0

20.0

1.0

10.5

23.5

25.0

16.0

7

9

5

6

5

DIS-

310

._

..

.,

19.J

SO

..

816

68

B20

SODIUM SOLVED
AD-

SORP-
siu* SODIUM PFRCFNT TION
fMG) (NA) SODIUM RATIO

PO- A|,KA- OIS-
TAS- UNITY SOLVED
SIUM AS SULFATE
(K) CAC03 (S04)

MG/L) (MG/L) (MG/L) (MG/L) (MG/L)
(00902) (00915) (00925) (00930) (00932) (00931) (00935) (00410) (00905)

NOV
10

DEC
16

FEB
09

MAR

22
MAY
03

JUN
14

JUL
26

SEP
08

. . .

., ,

, . ,

. . .

. . .

. . •

. . .

...

26 22

26 ?2

13 - 18

13 19

15 10

19 ?2

10 22

5 18

DIS
SOLVED DIS-
FLUO- SOLVED
RIOE SILICA
(F) (SI02)

DATE (MG/L) (MG/L)

NOV
10.

DEC
16.

FEB
09,

MAR
22.

MAY
03,

JUN
lit.

JUL
26.

SEP
08.

(00950) (00955)

.2 6.1

.. .1 10

.1 8.4

.1 11

.. .1 5,7

.. .2 4,6

.1 6.3

.2 6.3

8.4

7,6

6.6

7.4

5,8

9.4

9.3

9.1

DIS
SOLVED
SOLIDS
(RESt-
out AT
180 C)
(MG/L)

(70300)

173

179

165

159

133

173

192

J55

12

14

13

12''

7.9

16

£]

17

DIS
SOLVED
SOLIDS
(SUM OF
CONSTI
TUENTS)
(MG/L)

(70301)

128

136

115

lie

85

139

157

135

22

25

28

25

22

27

32

30

DIS
SOLVED
SOLIDS
(TONS
PER
AC-FT)
(70303)

.24

.20

.22

.21

.18

.24

.26

.21

16

,7

,7

.6

,4

,7

,9

.8

DIS
SOLVED
SOLIDS
(TONS
PER
DAY)

(70302)

607

604

512

619

689

341

260

171

1.7

1.6

'.6

1 ,a

1.3

1.9

1.9

2.5

TOTAL
KJEL-
DAHL
NITRO
GEN
(N)

(00625)

1.5

1.5

1.2

1.1

1.3

.70

.98

.60

63

61

59

65

43

75

80

78

TOTAL
NITRITE

PLUS
NITRATE

(N)
(MG/L)

100630)

.0*

.12

.02

.16

.03

.01

.00

.00

20

26

18

17

15

20

30

"

MARO- 
NESS
(CA,M6) 

(00900)

90 

67

OIS

78

59

94

93

8*

-
SOLVKO
CHLO
RIOE
(CD

-

(MG/L)
(00940)

Ib

16

13

11

8

20

2b

9

.6

'*

TOTAL
PHOS
PHORUS
(P)

(MS/L)
(00665)

,

t

t

^

m

t

t

.

05

04

05

06

02

06

06

07



STREAMS TRIBUTARY TO LAKE SUPERIOR 

04024000 ST. LOUIS RIVER AT SCANLON, MN--Continued

•43

WATER QUALITY DATA, W»TIR YEAR OCTOBER 1975 TO SEPTEMBER 1976

OtS- DIS 
COLOR 5US- DIS- TOTAL SOLVED TOTAL SOLVED 
(PLAT- TOTAL PENDED SOLVED CAD- CAD- CHRO* CHRO- 
INUM* ARSENIC ARSENIC BORON *IUM MIUM MIUM MIUM 

TIME COBALT (AS) (AS) (B) . (CO) (CO) (C») (CR) 
t>*TE UNITS) (US/L) (UG/L) (UG/L) CU6/L) (UG/L) (UG/L) (UG/L) 

(00080) (01002) (01001) (01020) (01027) (01025) (01034) (01030)

NOV 
10... 1530 — 0 0 — 30 3 0 0

09... 1500 120 3 1 220 20 13 10 0
JUN
14... 1500 65 0 0 50 1 0 10 <10 

SEP 
08... 1435 45 1 0 100 «10 1 10 0

DIS- DIS- DIS- DIS- TOTAL 
TOTAL SOLVED TOTAL SOLVED TOTAL SOLVED TOTAL SOLVED MAN- 
COBALT COBALT COPPER COPPER IRON IRON LEAD LEAD GANESE 
(CO) (CO) (CU) (CU) (FE) (Ft) (PB) (PB) (-MN) 

DATE (UG/L) (UG/L) (UG/L) (UG/L) (UG/L) (UG/L) (UG/L) (UG/L) (U6/L) 
(01037) (01035) (01042) (01040) (01045) (01046) (01051) (01049) (01055)

NOV 
to;.. <50 0 10 3 610 420 300 31 60 

FEB 
Q9... «SO 0 10 2 600 570 200 150 60

JUN
14... 0 0 10 0 360 120 11 8 140 

SEP 
08... <50 0 10 3 240 120 «100 1 70

OIS- DIS 
SOLVED OIS- TOTAL SOLVED DIS- TOTAL 
MAN- TOTAL SOLVED SELE- SELE- TOTAL SOLVED ORGANIC 

GANESE MtRCURY MERCURY NIUM NIUM ZINC ZINC CARBON 
(*N) (HG) (MG) (SE) (SE) (ZN) (ZN) (C) 

DATE (UG/L) (UG/L) (UG/L) (UG/L) (UG/L) (UG/L) (UG/L) (MG/L) 
(01056) (71900) (71690) (01147) (01145) (0109Z) (01090) (00680)

NOV
10...

FP8
09...

JUN
14...

SEP
06...

TI
DATE

JUL
26... la

60 .0 .0 00 40 40 1.4

30 .0 .0 0 0 10 0 65

100 <iS <,S 0 0 20 10 15

20 .0 .0 0 0 20 0 12

LENGTH PERI- UNCOR- U*Cl>«-
Of PHVTCJM Pt«I- RfcCTfO WtCTEO

6XPO- BIOMASS PMYTON Pfc^l- Pfc«I-
SUPE TOTAL BIOMASS PHYTON PHVTON
(DAYSl OWV ASH CHlOPO- CHLORO-

Mt "HCHT rtblGHT PHYLL A PHYLL » BIOMASS
G/SQ f G/SQ « MG/SQ M MG/SQ « PIGMENT SAMPLING

(00n22) (00575) (0057?) (32228) (32226) RATIO METHOD

POLYETHYLENE
US UJ 10.? 3.85 9.72 <?.06 650 STRIP



44 STREAMS TRIBUTARY TO LAKE SUPERIOR 

04024000 ST. LOUIS RIVER AT SCANLON, MN--Continued

MATER QUALITY DATA, WATER YEAR OCTOBER 197§ TO SEPTEMBER 197*

OATE

NOV
10...

FES
09...

MAY
OS..,

JUL
26..,

TOX. 
APHENE 

IN
BOTTOM
MA*

TEH1AL
(UG/KG)
(39403)

NO

••

MO

..

TOT At
TRI.

THION
(UG/U)

(3978*)

NO

NO

NO

NO

THION
IN

80TTQK
MA.
TKHIAU
(UG/KG)
(397§7)

NO

••

NO

..

TOTAL
2,U»P
(UG/U)

(39730)

NO

NO

NO

NO

IN
SOTTOM
MA*

TER1AL
(UG/KG)
(39731)

NO

»m

NO
• «p

TOTAU
2,4, S.T
(UG/L)

(39710)

NO

NO

NO

NO

IN
BOTTOM
MA. TOTAL
URIAU siunx
(UG/KG) (UG/U)
(3974U (39760)

NO NO

.. NO

MU NO

.. ND

IN
BOTTOM
MA.

TiBJAi.
(UG/KG)
(39761)

NU
•«

NU

••

NOV. 10* 197S 
1530 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

3.100 CELLS/ML

_ORGANISM_NAME.

CHLOROPHYTA
CHLOROPHYCEAE 
CHLOROCOCCALES 
.OCCYSTACEAE 
..ANKISTROOESMUS 
..SELENASTRUM

HRYSOPHYTA
BACILLARIOPHYCEAE
.CENTRALES
..COSCINOOISCACEAE
...CYCLOTELLA
...MELOSIRA
.PENNALES
. .OIATOMACEAE
...OIATOMA
. .FRAGILARIACEAE
...ASTERIONELLA
..NAVICULACEAE
...NAVICULA

...NITZSCHIA
YANOPHYTA
MYXOPHYCEAE
.OSCILLATORIALES
..OSCILLATORIACEAE
...OSCILLATORIA

_COMMON_NAME. 

GREEN ALGAE

DIATOMS 
CENTRIC

PENNATE

NAVICULOID

BLUE-GREEN ALGAE 

FILAMENTOUS

CELLS/ML

55
55

830
110

110

110

55

330

1,500

PER_CENT

37

50

NOTE! 0 - DOMINANT ORGANISM? GREATER OR EQUAL TO 15%
ANALYSIS METHODS SEDGWICK-RAFTER CHAMBER . 300-X MICROSCOPE 
DIVERSITY INDICES. BASED ON ACTUAL COUNTS: 

PHYL/DIV 1.186 
CLASS 1.186 
ORDER 1.618 

FAMILY 1.913 
GENERA 2.107



STREAMS TRIBUTARY TO LAKE SUPERIOR 

04024000 ST. LOUIS RIVER AT SCANLON, UN—Continued

QUALITY DATA, MATCft YiAR OCTOBER |»7i TO *EPTfMBEH 19T6

45

OATf
TIME

TOTAL 
ALORIN

ALORIN 
IN 

BOTTOM
MA*
TERIAL

TOTAL 
ATRA* 
ZINE

ATRA. 
ZINE IN 
BOTTOM
MATERI 
AL (UG/ 
KG DRY

TOTAL 
CHLOR-
DANE

CHLOR* 
DANE 
IN 

BOTTOM 
MA 
TERIAL

TOTAL 
ODD

ODD 
IN 

BOTTOM 
MA 

TERIAL
TOTAL 
DOt

(US/D (UB/KB) (UG/L) SOLIDS) (UG/L) (UG/KG) (UG/D (UG/KG) (UG/L) 
(39330) (39333) (39630) (39631) (39350) (39351) (39360) (39363) (39365)

NOV
10...

FEB
09...

MAY
03...

JUL
2*..,

DATE

NOV
10...

FEB
09.,.

MAY
03...

JUL
26...

1530

1500

1500-

1400

ODE
IN

BOTTOM
MA*

TERIAL
(U6/KG)
(3936B)

NO

*.

NO

••

NO

NO

ND

ND

TOTAL
DOT
(UG/L)

(39370)

ND

NO

ND

NO

NO

«•

NO

""

DOT
IN

BOTTOM
MA
TERIAL

(U6/KG)
(39373)

NO

-.

NO

..

NO

NO

NO

NO

TOTAL
DI*
AZINON
(UG/L)

(39570)

NO

NO

NO

NO

••

*•

NO

"

01.
AZINON

IN
BOTTOM
MA*

TERIAL
CUG/KG)
(39571)

ND
••

NO

..

NO

NO

NO

NO

TOTAL
DI*

ELDRIN
(UG/L)

(39360)

NO

ND

NO

ND

NO

••

NO

"

01-
ELDRIN

IN
BOTTOM
MA
TERIAL

(US/KG)
(393*3)

NO

*.

ND

«•

NO

ND

ND

ND

TOTAL
ENDRIN
(UG/L)

(39390)

NO

NO

ND

NO

NO

..

NO

.*

ENDKIN
IN

BOTTOM
MA*
TERIAL
(US/KG)
(39393)

NO

..

NO

••

NU

ND

NO

NU

TOTAL
ETHION
(UG/L)

(39398)

NU

ND

ND

ND

DATE

NOV
10.., 

FEB
09... 

MAY
03.., 

JUL
26..,

6TMION
IN

BOTTOM
MA*
TERIAL
(UG/KG)
(39399)

ND

..

ND
..

TOTAL
HEPTA-
CHLOR
(UG/L)

(39410)

ND

NO

ND

NO

HEPTA.
CHtOR

IN
BOTTOM
MA.
TERIAL
(UG/KG)
(39413)

ND
*•
NO

..

TOTAL
HEPTA.
CHLOR

EPOKIOE
(UG/L)

(39420)

NO

NO

ND

NO

HEPTA.
CHLOR

EPOXIDE
IN BOT
TOM MA
TERIAL
(UG/KG)
(39433)

ND

**

NO

..

TOTAL
LINDANE
(UG/L)

(39340)

NO

NO

NO

ND

LINDANE
IN

BOTTOM
MA* •
TERIAL
(UG/KG)
(39343)

NO
.-

NO
.,

TOTAL
MALA*
THION
(UG/D

(J9S30)

ND

ND

NO

ND

MALA*
THION

IN
BOTTOM
MA*

TERIAL
(UG/KG)
(39531)

NO

-

NO

..

TOTAL
METH.
DXY*

CHLOR
(UG/L)

(39««0)

ND

ND

ND

ND

DATE

NOV
10... 

FEB
HAY**' 

03..,
JUL 
2*...

METHOX-
YCHLOR

IN BOT*
TOM MA*
TERIAL
(UG/KG)
(394B1)

NO

«

NO

..

TOTAL
METHYL
PARA*
THION
(UG/L)

(3«*00)

NO

ND

NO

ND

METHYL 
PARA*
THtON

IN BOT.
TOM MA*
TERIAL
(UG/KG)
(3960i)

NO

-.

NO

•*

TOTAL
METHYL
TRI*

THION
(UG/L)

ND

ND

ND

ND

METHYL 
TRI*

THION
IN BOT*
TOM MA*
TERIAL
(UG/KG)
<397«t)

ND

*•

NO

..

TOTAL
PARA*
THION
(UG/L)

(19540)

NO

NO

NO

ND

PARA* 
THION

IN
BOTTOM
MA*

TERIAL
(UG/KG)
(39541)

NO

**

NO

•.

SIMA*
ZINE
TOTAL(
(UG/L)
(J90Z5)

..

..

-

NO

8IMA- 
ZINE IN
BOTTOM
MATERI
AL (UG/
KG DRV
SOLIOB)
(39046)

*.

«

NO

..

TOTAL
TOX*

APHfcNt
(UG/L)

(39400)

NO

NO

ND

ND



46 STREAMS TRIBUTARY TO LAKE SUPERIOR 

04024000 ST. LOUIS RIVER AT SCANLON, MM--Continued

DEC. 16, 1975 
1600 HOURS

IDENTIFICATION OF PHYTOPLANKTON

ao,ooo CELLS/ML

_ORGANTSM_NAME.

CHRYSOPHYTA
.8ACILLARIOPHYCEAE
..CENTWALES
...COSCINODISCACEAE 

L ....CYCLOTELLA
..PENNALES
...OIATOMACEAE 

L ....OIATOMA
...FRAGILARIACEAE 

L ....ASTERIONELLA 
L ....SYNEORA

...NAVCULACEAE 
L ....NAVICULA

...NIT7SCHIACEAE 
L . ...NITZSCHIA

CYANOPHYTA
.MYXOPHYCEAE
..OSCILLATORIALES
...OSCILLATORIACEAE 

0 ....OSCILLATORIA

_COMMON_NAME.

DIATOMS 
CENTRIC

PENNATE

NAVICULOIO

BLUE-GREEN ALGAE 

FILAMENTOUS

CELLS/ML PER_CENT

30,000 100

NOTE: o - DOMINANT ORGANISM; GREATER OR EQUAL TO is*
L - LESS THEN 1%! MAY NOT HAVE BEEN ACTUALLY COUNTED 
DIVERSITY INDICES, 8ASED ON ACTUAL COUNTS: 

PHYL/OIV 0.035 
CLASS 0.035 
ORDER 0.035 

FAMILY 0.035 
GENERA 0.035

FEB. 9, 1976 
1500 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

13,000 CELLS/ML

_0»GANISM_NAME.

CHLOROPHYTA
.CHLOROPHYCEAE
..CHLOPOCOCCALES
...OCCYSTACEAE
....OOCYSTIS
CHRYSOPHYTA
.8ACILLARIOPHYCEAE
..CENT°ALES
...COSCINODISCACEAE 

L ....CYCLOTELLA
..PENNALES
...NIT7SCHIACEAE
....NITZSCHIA
CYANOPHYTA
.MYXOPMYCEAE
..OSCILLATORIALES
...OSCILLATORIACEAE 

D ....OSCILLATORIA

_COMMON_NAME. 

GREEN ALGAE

DIATOMS 
CENTRIC

PENNATE

BLUE-GREEN ALGAE 

FILAMENTOUS

CELLS/ML

390

130

13,000

PER_CENT

NOTE: D - DOMINANT ORGANISM; GREATER OR EQUAL TO ib%
L - LESS THEN 1%; MAY NOT HAVE BEEN ACTUALLY COUNTED
ANALYSIS METHOD: SEDGWICK-RAFTER CHAMBER , zoo-x MICROSCOPE
DIVERSITY INDICES, BASED ON ACTUAL COUNTS:

PHYL/DIV 0.268
CLASS 0.268
ORDER 0.268

FAMILY 0.268
GENERA 0.26P



STREAMS TRIBUTARY TO LAKE SUPERIOR

04024000 ST. LOUIS RIVER AT SCANLON, MN--Continued

MAR. 22, 1976 
HOURS

47

.ORGANISM_NAME.

IDENTIFICATION OF PHYTOPLANKTON

10*000 CELLS/ML 

___________ _COMMON_NAME___ CELLS/ML

D

CHP.YSOPHYTA 
BACILLARIOPHYCEAE 
.CENTRALES 
..COSCINODISCACEAE 
...CYCLOTELLA 
.PENNALES 
..ACHNANTHACEAE 
...ACHNANTHES 
...COCCONEIS 
..DIATOMACEAE 
...DIATOMA 
..FRAGILAP.IACEAE 
...ASTERIONELLA 
...FRAGILARIA 
...SYNEDRA 
..GOMPHONEMATACEAE 
...GOMPHONEMA 
..NAVICULACEAE 
...NAVICULA 
..NIT7SCHIACEAE 
...NITZSCHIA 
YANOPHYTA 
MYXOPHYCEAE 
.OSCILLATORIALES 
..OSCILLATOHIACEAE 
...OSCILLATORIA

DIATOMS 
CENTRIC

PENNATE

NAVICULOID

BLUE-GREEN ALGAE 

FILAMENTOUS

160

110

9*800

NOTE: 0 - DOMINANT ORGANISM* GREATER OR EQUAL TO lb%
L - LESS THEN 1%« MAY NOT HAVE BEEN ACTUALLY COUNTED
ANALYSIS METHOD: SEDGWICK-RAFTER CHAMBER , aoo-x MICROSCOPE
DIVERSITY INDICES, BASED ON ACTUAL COUNTS:

PHYL/DIV 0.240
CLASS 0.240
ORDER 0.240

FAMILY 0.322
GENERA 0.327

MAY .}, 19 f6
1500 rinurtS

IDENTIFICATION OF PHYTOPLANKTON 
2»40(> CELLS/ML

______ _COMWN_NAME______ CELLS/ML_0»GdN [ SM _ NA'-tF

CHPYSO^HYTA 
.riACILLAWIOPHYCEAf:
..C(-:NT-J AI.ES

DIATOMS
CFNTRIC

0 . ...CYCLOTF.LLA

. . .'lOMPHONI-ZMATACKAF 

.. . .no-'PHOMt^A

...MAVTCULACFAF

. . . .^IA</ICULA 

... NI IT/SCHIACKAF

49

49
NAVICHLOIO

EUGLtWOIOS

290 

49 

NOTE: 0 - DOMINANT ORGANISM I GREATER OR EQUAL I'O 14%
L - LESS THEN i*,; ^AY NOT HAVE REEN ACTUALLY COUNTED 
ANALYSIS METHOD: SFOGWICK-WAFTFK CHAMHE^ « «;oo-x MICROSCOPE
nH'F"SITY INOICES, 8ASKQ ON ACTUAL COUNTS:

CLASS 0.731
ORQE* 1.233

FAMILY 1.594
OEMF^A 1.594

PER_C£NT

96

71

12

2



48 STREAMS TRIBUTARY TO LAKE SUPERIOR 

04024000 ST. LOUIS RIVER AT SCANLON, MN--Continued

JUNE 14, 1976 
1500 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

3.100 CELLS/ML

.ORGANISM_NAME.

CHLORODHYTA 
.CHLOROPHYCEAE 
..CHLOPOCOCCALES 
...SCENEOESMACEAE

D ....C9MCIGENIA . 
CHRYSOPHYTA 
.BACILLA9IOPHYCEAE 
..CENTRALES 
...COSCINOOISCACEAE

0 ....CVCLOTELLA 
....MELOSI9A 
..PENNALES 
...NIT7SCHUCEAE 
....NITZSCHIA 
EUGLENOPHYTA 
.EUGLEMOPHYCEAE 
..EUGLENALES 
...ELtGLENACEAE 
....TRflCHELOMONAS

_COMMON_NAME. 

GREEN ALGAE

DIATOMS 
CENTRIC

PFNNATE 

EUGLENOIOS

CELLS/ML PER_CEMT

650

1,700 53
430 14

NOTE: o - DOMINANT ORGANISM; GREATER OR EQUAL TO ib%
ANALYSIS METHOD: SEOGIVICK-RAFTER CHAMSEW . <joo-x MICROSCOPE 
DIVERSITY INDICES. BASED ON ACTUAL COUNTS:

PHYL/DIV 0.893 
CLASS 0.892
ORDER 1.300

FAMILY 1.300 
GENERA 1.796



STREAMS TRIBUTARY TO LAKE SUPERIOR 

04024000 ST. LOUIS RIVER AT SCANLON, MN--Continued

49

JULY 26, 1976 
1445 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

9,800 CELLS/ML

.ORGANISM_NAMF.____

CHLOROPHYTA
.CHLOROPHYCEAE
..CHLOPOCOCCALES
...COELASTRACEAE
....COFLASTKUM
...MIC<?ACTINIACEAE
....GOLENKINIA
...OCCYSTACEAE
....DICTYOSPHAERIUM
...SCENEDESMACEAE
....CRUCIGENIA
....SCENEDESMUS
....TETRASTRUM
..TETRASPORAUES
...COCCOMYXACEAE
....ELAKATOTHRIX
..VOLVOCALES
...CHLAMYDOMONADACEAE
....CHUAMYDOMONAS
CHRYSOPHYTA
.BACILLARIOPHYCEAF.
..CENT9ALES
...COSCINODISCACEAE
....CYCUOTELLA
..PENNAUES
...FRAGILAPIACEAE
....SYNEORA
...NAVTCULACEAE
....NAVICULA
...NIT7SCHIACEAE
....NIT2SCHIA
CYANOPHYTA
.MYXOPHYCEAE
..CHROOCOCCALES
...CHROOCOCCACEAE
....ANACYSTIS
EUGLENOPHYTft
.EUGLENOPHYCEAE
..EUGLENAUES
...EUGLENACEAE
....TRfiCHELOMONAS

.COMMON_NAME______ CELLS/ML 

GREEN ALGAE

290

2,800

DIATOMS 
CENTRIC

PENNATE 

NAVICULOID

BLUE-GREEN ALGAE 

COCCOID

EUGLENOIOS

140

110

2,000

72

3,300

PER_CENT

3

0

29

430 4
290 3
140 1

1

1

21

0

0

1

34

NOTE: D - DOMINANT ORGANISM; GREATER OR EQUAL TO ib%
L - LESS THEN 1%; MAY NOT HAVE BEEN ACTUALLY COUNTED 
DIVERSITY INDICES, BASED ON ACTUAL COUNTS: 

PHYL/DIV 1.583 

CLASS 1.583 
OROER 1.827 

FAMILY 2.327 
GENERA 2.455



50 STREAMS TRIBUTARY' TO LAKE SUPERIOR 

04024000 ST. LOUIS RIVER AT SCANLON, MN--Continued

SEP. S, 19?* 
1«5« MOU«8

IDENTIFICATION OF f»HYTOI*LANKTON

ORGANT9* NAME

CMLOffOPWYTA 
,C«LOROPHYCEAE 
,.CHLO»OCOCCALE8 
,,,»ICRACTINIACEAE

.OOCYSTACEAE

..TETRAEOBON 
VOLVOCALE8

.,CHLAMYOO*ONA8

CHRY80PHYTA
,8ACILLA»IOPHYCfAf
..CENTRALES
...COSCINOOISCACEAE
....CYCLQTFLLA
....MEL08IRA

CYAMOpWyTA

.OSCILLATOR1ALC8 
.M08TOCACEA6

.OSClUATORIAClAi

COMMON

ALGAE

TQTAI.8

01ATQH8 
CENTRIC

TOTAL8

BLUE-GREEN ALGAE 
FILAMENTOUS

TOTALS

CILL8/HL

410

910
60

1.500

30
270
300

380 
ZtSOO

380
3.300

PER CINT

8

ia

2
29

8 
SO

e
t>t>

0 « DOMINANT 0»aANlS»«> 5RE*TER 0» SOUAL TO 15X 
ANALYSIS METHOOi SEDCwICK-RAFTER C"A*BER • 200*X MICROSCOPE 

INDICES, BASED ON ACTUAL 
PHVL/OIV 1.165 

CLASS 1.165 
0»OE» 1.251 

1,*?7 
2.21S

QLl/lLITV OAfA, »4TER VgAP. OCTOBfeR 1975 TO SEPTEwBEK 1976

OATE

NDV
10...

OfcC
16...

09.,.

2?,..

31...
JUN

ia...
JUt
26...

08. ,,

TEMPER-
TlMg ATURt

(OfcG C)

l!>30 7,0

1600 ,n

1 5no 1,0

t«!5 1.0

ISOO 10, S

l^DO ?3.S

!"«5 ?5,0

1«35 16,0

SUS-
PENOfcD

sus- sem-
PEMDEO MENT
seoi- oiS"
M£NT CMAHGE
("G/t) (T/OAY)

^3 fit

P ^7
31 96

53 207

37 192

«• 9.8

ei 110

S 55

sus.
sto.
FALL

OIAM.
* FINtK

THAN
.062 MM

87

915

53

es
77

.-

•"

—



STREAMS TRIBUTARY TO LAKE SUPERIOR 51 

04024090 ELIM CREEK NEAR HOLYOKE, MN

LOCATION. --Lat 46°31'03", long 92°28'55", in NE%NE% sec. 33, T.47 N. , R.17 W. , Carlton County, Hydrologic Unit 
04010301, on right bank, 250 ft (76.2 m) downstream from Soo Line Railroad tracks, 1.2 mi (1.9 km) above 
confluence of Skunk Creek, and 5.6 mi (9.0 km) northwest of Holyoke.

DRAINAGE AREA. --1. 06 mi 2 (2.75 km 2 ).

WATER- DISCHARGE RECORDS

PERIOD OF RECORD. --March to September 1976.

GAGE. --Water-stage recorder. Datum of gage is 955.12 ft (291.121 m) above mean sea level. 

REMARKS. --Records good except those for winter period, which are fair.

EXTREMES FOR CURRENT PERIOD. - -Maximum discharge during period March to September, 54 ft 3 /s (1.53 m 3 /s) June 17, 
gage height, 3.72 ft (1.134 m) , from rating curve extended above 3.5 ft 3 /s (0.099 m3 /s) ; minimum, no flow 
Aug. 16 to Sept. 23.

DISCHARGE, IN CUBIC FEET PE* SECOND, WATER YEAS OCTOBER 1975 TO SEPTEMBER 1976
MEAN VALUE*

DAY

1 
I 
3 
0 
9

6
7
8
9
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10
15

16
17 
IB
19
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«
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26
27
28
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30
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TOTAl
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•*•
•••
*••
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• ••
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• »*
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...

•*•
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.*•

3.0
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4.0
3,0
1 .'
1.3
1.3

1.6
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.74

1 .4
1.1

.90

s|o
2.0
1.1

*|2
1.4
1.0
.76

.60

.51

,41
,39
•..

56,51
1.88

.39

.37

.37

.52

.30

.25

.22

.21

. 1'

.16

.17

.15

.15

.15
,14
.14

.11

.09

.06

.06

.08

.08
,07
.06
.06
.06

.06

.06

.08

.09

.09

.09

4.55
.15
.37
.06

,06
.06
,06
,06
,05

.04

.03

.02

.03

.10

.04

.22

.24

.12
t.«

1.9
5.1

15
3.5
1.5

.47

.28

.19

.15
2.0

.75

.45

.26

.39

.34
•••»

35.34
1,18

IS
.02

JUL

.22

.16

!l4 
.14

.17

115
.1*

.14 

.15

.S7

.27 

.11 

.53 

.82 
1.3

.*» 

.2* 
,20
.16
.14

.17 

.13 

.11 

.10 

.10 

.OS

.26

.08

AU6

.08 

.08

.09

.06 

.06 

.05 

.05 

.05

.05 

.04 

.02 

.02 

.01

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

,64
,027
.09

0

SEP

.02

.02 

.03 

.03 

.03 

.03

.1* 
.005
.03 

0
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WATER-QUALITY RECORDS 

PERIOD OF RECORD.--March to September 1976.

PERIOD OF DAILY RECORD.--
SPECIFIC CONDUCTANCE: March to September 1976. 
SUSPENDED-SEDIMENT DISCHARGE: March to September 1976

INSTRUMENTATION.--Automatic pumping sediment sampler since March 1976.

REMARKS.--One or more samples obtained daily and at 15 minute interval for storm events. For storm events, 
suspended-sediment load was obtained by averaging for intervals of a day.

EXTREMES FOR CURRENT PERIOD.--During period March to September 1976:
SPECIFIC CONDUCTANCE: Maximum, 360 micromhos, Sept. 28, minimum, 80 micromhos, Mar. 29, 31. 
SEDIMENT CONCENTRATIONS: Maximum daily mean, 1,130 mg/L June 18; minimum daily mean, 0 mg/L on many days. 
SEDIMENT LOADS: Maximum daily, 65 tons .(59 tonnes) June 18; minimum daily, 0 ton (0 tonne) on many days.

D*V

SPECIFIC CQNDUCTANCt (MJCROMHOS/C" *1 25 DEC, C), «*TtR YFAfi "Ctu^E" 197S TO

OCT MOV nec JAN ft*

8?
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tflS

2t>0 
?6n 
?*»<•>

fe
f
*
0

10

tl 
1?
13

?80

inn
1Z5

230

16
17

21

30
31

80

130
132
tuo
121

151
166
175
153
172

855
?ae
230

238

265
270

2PO 
270 
270 
2*0 
235

ISO 
190 
210

«OMTH 233
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SUSPENDED-SEDIMENT DISCHARGE (TONS/DAY), MATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

DAY

1
2
3
4
5

JANUARY

MEAN 
CONCEN- 

DISCHAR6E TRATION 
(CFS) (MC/U

SEDIMENT MEAN
DISCHARGE DISCHARGE
(TONS/DAY) (CFS)

FEBRUARY

MEAN . 
CONCEN 
TRATION 
(MG/U

SEDIMENT
DISCHARGE
(TONS/DAY)

MARCH

MEAN
MEAN CONCEN«

DISCHARGE TRATION
(CFS)

7 
B 
9

10

11
12
13

15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

APRIL

DAY

1
2
3
4
5

6
7
8
9

10

11
12
13
14
IS

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

MEAN
DISCHARGE

(CFS)

5*3

«!«
4.4
4,0

M
3,0
1.9
1,3
1.3

1.0
,84
.74

| 4
1.1
'90

.79
3,0
2.0
1.1

.92
1 ,9
I, if

1.0
.76

,60
,51
.*§

.39
•••

MEAN
CONCEN
TRATION
(M6/U

850
146
33
27
20

30
IS
13
11
11

10
9

10
16
8

B
7

33
13
6

8
19
12
5
4

5
7

20
10
7

•••

SEDIMENT
DISCHARGE
(TONS/DAY)

12
2.1
.43
.32
.22

.32

.12
,07

!04

.03

.02

.02

.06

.02

.02

.01

.27
,07
.02

.02
,10
.09
,01
.01

.01

.01

.02

.01

.01
••»

MEAN
DISCHARGE

(CFS)

.37

.37

.32

.30

.25

.22

19
IS

.17

.is

.1?

,14
.l«

.11
,09
.08
.06
.06

.08

.07
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',06

,06
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*°9
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•**
•>••

MAY
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TRATION

6
10
9
8
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8
9
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12
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19
16
17
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22
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Z7
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33
24
35
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25
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.01

.01

.01

.01

0
.01
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.01
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.01

.01

.01

0
.01

0
.01

0

0
.01

0
.01

0

0
0
0
.01

0
0

3.0
3.8
4.5
5.2
5.4
5.4

MEAN
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.06
,06
.OS

,04
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.10

.04
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.12
l.«

1 9
S.I
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3.5
1.5

.47

.28

.18

.15
2.0
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,45
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•»•
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9
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CONCEN
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(M6/U
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14
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18
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20
26
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24

24
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20
25 ,
147
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1130
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95
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40
21
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37
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26
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•••

.17

.12

.11

.25
2.0
6,90

SEDIMENT
DISCHARGE 
(TONS/6AY)

0
0
0
0
0

0
0
0
0
.01

0
.02
,01
.01
.75

1.3
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1.5
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,07
.03
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.01

l.b
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.04

.02

.03

.02
•••
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SUSPENDED-SEDIMENT DISCHARGE (TONS/DAY), MATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

DAY

1
2
3
a
5

6
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0
9
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tl
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U
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21
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f ™
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.26
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JULY
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U
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U
16
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17
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e

.01

.01 

.01 

.01 

.01
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.01 

.01 

.01
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.01 

.06 
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.01 
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.01 
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9
10
r
r
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9
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8
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0 0
0 0
0 0
0 0
0 0

0 0
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0 0
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0 0
0 0
0 0
0 0
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0
0
0
0
0

0
0
0
0
.02
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.03
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...

...

.»•

...

...

...

...
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...

...

...

...

...

...

...
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...
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...
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...
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...
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...
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0
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0
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19...

WATER QUALITY DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

TIME

2315

INSTAN*
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DIS
CHARGE
(CPS)

sus.
PENOfD
SEDI
MENT
(MG/L)
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MENT
DIS.
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.125 MM
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SEO*
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x FINSR

THAN
,500 MM

1670 47 46 56 64 70 65 100
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04024093 SKUNK CREEK BELOW ELIM CREEK NEAR HOLYOKE, MN

SS

LOCATION.--Lat 46°30'56", long 92°27'45", in SW%NW% sec.35, T.47 N., R,17 W, , Carlton County, Hydrologic Unit 
04010301, on right bank, 250 ft (76.2 m) downstream from County Road No. 103, 1.2 mi (1.9 km) above mouth and 
4.4 mi (7,1 km) northwest of Holyoke.

DRAINAGE AREA.--8.83 mi 2 (22.9 km2 ).

WATER-DISCHARGE RECORDS

PERIOD OF RECORD.--March to September 1976.

GAGE.--Water-stage recorder. Datum of gage is 8SS.33 ft (260.70 m) above mean sea level. 

REMARKS.--Records good except those for winter period, which are fair.

EXTREMES FOR CURRENT PERIOD.--Maximum discharge during period March to September, 204 ft 3 /s (5.78 m 3 /s) June 18, 
gage height, 4.66 ft (1.420 m), from rating curve extended above 32 ft 3 /s (0.906 m3 /s); no flow Aug. 24-26, 
30, 31, Sept. 7-10.

DISCHARGE, IN CUBIC CEET PER SECOND, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976
MEAN VALUES
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9.6
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«.3
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3.2
3,2
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16,2
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3.2
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1.1
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1.0
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.77
,75
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.02

.46

.61

.59
,59

36,94
1.1'
2.9
.02

JUN

.59

.56

.44

.39

.33

.28

.23

.21

.18

.35

.39

.38
2.7
1.1
9.7

13
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7,«

3,5
2,0
1.1
,60
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6.5
3.4
1.8
1.5
3,3
•••
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6.80

91
.18
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2.0
1.1
• ••
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.32

.25
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1.7
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.1«
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.12
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.07

.06
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.06

.06

.06

.08
,08

.06

.03

.01
0
0

0
.02
.02
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0
0

2.20
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.20

0

SEP

.03

.05

.07
,04
.04

.01
0
0
0
0

.03

.04

.04

.04

.04

.04

.0«
,OS
.0*
.07

,08
,0»
.08
.o»
.08

.09

.10

.10

.10

.10
*••

1.58
.053
• 10

0
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WATER QUALITY-RECORDS 

PERIOD OF RECORD.--March to September 1976.

PERIOD OF DAILY RECORD.--
SPECIFIC CONDUCTANCE: March to September 1976. 
SUSPENDED-SEDIMENT DISCHARGE: March to September 1976.

INSTRUMENTATION,--Automatic pumping sediment sampler since March 1976.

REMARKS.--One or more samples obtained daily and at 15-minute intervals for storm events. For storm events, 
suspended-sediment load was obtained by averaging for intervals of a day. Letter B indicates unideal colony 
count.

EXTREMES FOR CURRENT YEAR.--March to September 1976.
SPECIFIC CONDUCTANCE: Maximum, 273 micromhos Sfept. 21; minimum, 82 micromhos Apr. 1.
SEDIMENT CONCENTRATIONS: Maximum daily mean, 2,400 mg/L June 17; minimum daily mean, no flow on many days
during July to September. 

Sediment loads: Maximum daily, 284 tons (258 tonnes) June 18; minimum daily, 0 ton (0 tonne) on many days
during July to September.

QUALITY OATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976
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QUALITY DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

DATE

OCT
SO...

DEC
03...

JAN
07...

10...
MAR
22...

APR
26...

20...
JUN
21...

JUL
20...

AUG
17...

SEP
23...

DIS
SOLVED
FLUO*
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(F)

(MG/L)
(00950)

1 1

.1

.'

.1

.0
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.1
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NITRO
GEN
(K>)

£MG/L)
(00625)

,89

,90

,70

.58

1.1

.56

.55

.93

1,1

.29

.22

TOTAL
PHOS
PHORUS
(p)

(MG/L)
(00665)

,0tt

,02

,05

,0'a

,08

.05

.10

.06

,16

.05

,00

TOTAL
ORGANIC
CARBOM
(C)

(MG/L)
(00660)

12

• •

•-

—

11

—

..

_.

23

6,5

6,1

WATER QUALITY UAlA, «*TER YtAB OCTOBER 1975 TO SEPTEMBER 1976 

DIS- DIS-
sus- TOTAL SOLVED TOTAL SOLVED DIS- DIS- 

TOTAL PENDEO CAD- C»D- CHRO- CHRO. TOTAL SOLVED TOTAL SOLVED TOTAL
ARSENIC ARSENIC MIUM MTUI* *UUM >«IUM COBALT COBALT COPPER COPPfcw I»ON 

TIME (AS) (AS) (CO) (CD) (CR) <C») (CO) (CO) (CU) (CO) (.ft)
DATE (UG/L) (UG/D (UG/D <ue/D (UG/L) (UG/L) (UG/L) (UG/D (UG/U) (UG/D (UG/D

(01002) (01001) (01027) (01025) (OlOlo) (01030) (01057) (01055) (01002) (OlOtO) (01005)

OCT
30,,, llaS o o 0 0 20 0 <50 0 10 * 870 

MAR
22,,. 1600 3 2 <10 1 10 10 <50 1 10 7 18UO

20... 1255 1 0 <iO 1 10 0 <50 ? 10 5 IbO

DIS- D1S-
ois- DIS- TOTAL SOLVED DIS- TOTAL. SOLVED CIS- 

SOLVED TOTAL SOLVED MAN. MAN- TOTAL SOLVED SELE- SELt- TOTAL SULVtD 
IRON LEAO LEAD GANfSE GANtSE MERCURY MfcRCURY NIUM tvlvM ZIMC iiNC 
(FE) (PB) (P6) («N) (MN) (HG) (HG) (SE) (SE) U*) UN) 

OATE (UG/L) (UG/L) (UG/L) (UG/D (UG/L) (UG/L) (UG/L) (U&/L) (UG/L) (UG/L) (UG/L) 
(01006) (01051) (010«9) (01055) (01056) (71900) (71890) (011«7) (U1105) (01092) (01090)

OCT 
30,,, 170 <100 6 00 30 .2 ,2 0 0 20 20

22.,, 360 <100 3 bO 20 .0 .a 0 0 10 10 
JUL 
20,,, 150 <100 3 120 10 .0 ,0 0 0 10 10



58 STREAMS TRIBUTARY TO LAKE SUPERIOR 

04024093 SKUNK CREEK BELOW ELIM CREEK NEAR HOLYOKE, MN--Continued

»ATE

OtC 
05...

TJMg

1300 .0

WATER QUALITY OAT*, WATER YEAR OCTOBER 1979 TO SEPTEMBER 197*

TOTAL 
PCB 
(UG/L) 

(3951*)

PCB
IN 

BOTTOM 
MA* 
TERIAL 
(UG/KG) 
(39519)

TOTAL 
ALDRIN
(UG/L)

ALORIN 
IN

BOTTOM
MA*
TERIAL 
(UG/KG) 
(34333)

TOTAL
CMLOR* 
DANE 
(UG/L) 

(39350)

CHLOR* 
DANE
IN

BOTTOM
MA*
TERIAL 
(UG/KG) 
(39351)

TOTAL 
000 
(UG/L) 

(39360)

000
IN 

BOTTOM
MA*
TERIAL 
(UG/KG) 
(39363)

TOTAL 
ODE 
(UG/L) 

(39365)

DOE
IN 

BOTTOM
MA 
TERIAL 
(UG/KG) 
(39366)

TOTAL 
ODT 
(UG/L) 

C3937d)

.00 • 0 .0 .00 .0 ,00 ,g .00

DATE

otc
OS...

ODT 
IN

BOTTOM 
MA*

T6RIAL 
(UG/KG)

TOTAL
OI» 

AJINON 
(U6/L)

TOTAL

CLOR1N 
(UG/L)

01*
ELORXN

IN
BOTTOM 
MA* 

TERIAL 
(UG/KG)

TOTAL 

(U6/L)

ENORIN 
IN 

BOTTOM 
MA* 

TfcRlAL 
(UG/KG)

TOTAL 
ETHION 
CU6/L)

TOTAL 
TRJ* 

THION 
(UG/L)

TOTAL 
HEPTA* 
CHLOR 
(UG/L)

HEPTA* 
CHLOR 

IN 
BOTTOM
MA*
HRIAL
(UG/KG)

TOTAL 
HEPTA* 
CHLOR 

EPOXIOE 
(UG/D

HEPTA* 
CHLOK 

EPOXIOE 
IN BOT*
TOM Mi*

(UG/KG)
(39373) (39570) (19380) (39383) (393901 (39393) (3939B) (3978*) (39410) (394)3) 139420) (39423)

.0 ,00 (00 ,00 .00 ,00 .00 .0

0*Tt

DEC 
01..,

TOTAL 
LlNOANE

LINOANK 
IN 

BOTTOM
MA 
TERIAL

TOTAL 
MALA* 
THION

TOTAL
METHYL 
PAHA*
THION

TOTAL 
METHYL 
TRI*

TMION

TOTAL 
PARA* 
THION

TOTAL 
TOX* 
APHENE

TOX*
ATHENE 

IN 
BOTTOM 
MA* 

TfcRIAL
TOTAL 
2r«*D

TOTAL 
2»«,5*T

TOTAL 
S1LVEX

(UG/L) (U9/KB) (U6/L) (U^/L) (U6/L) (UG/L) (UG/L) (US/KG) (UG/L) (UG/L) (UG/L) 
(39JOO) (393«3) (39530) (39*00) (19790) (39540) (39400) (J9«OJ) (39730) (J9740) (39760)

.00 .0 ,00 .00 ,00 ,00 ,00 ,00 .00

DUTCR QUALITY DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

DATE

JUN 
1*...

TIME
TEMPER*
ATURE
(OEG C)

INBTAN.
TANEOUS

013*
CHARGE
(CPS)

sus-
PENOEO
SEftl-
MENT
(M6/L)

BUB«
PENOEO
SEDI«
MENT
018*

CHARGE
(T/OAY)

SU8.
SEO.
FALL
DIAM.

% FINER
THAN

,002 MM

SUB,
SED,
PALL

OIAM.
X FINER

THAN
,004 MM

SUS,
SEO,
FALL

OIAM,
% FINER

THAN
,008 KM

SUS,
SEO,
FALL

OIAM,
X FINER

THAN
,016 MM

SUS,
SEO.
FALL

OIAM,
X FINER

THAN
.062 MM

15.0 9.6 52 72 et 91 96
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§
9
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STREAMS TRIBUTARY TO LAKE SUPERIOR

04024093 SKUNK CREEK BELOW ELIM CREEK NEAR HOLYOKE, MN- -Continued 

CONDUCTANCE (MICROMHQS/C* AT m QEG, cj, wATtR VFAB OCTORt* 1975 TO StPtMB£«

OCT NOV DEC JAN FEB WAR APR

82

MAY AUG

59

SfcP

130

230
250
238

2*" 
818 
230
2«*> 
250

1? 
13

15

23S
215

Ifc 
IT

2?

25

26
27 
2* 
2? 
30 
51

180

131

139 
SbO

228 90
as

218

21» 

218 

200 

218

226 
230 
2&0

150
200
157

189
150

160

273
252
252

250 
2«5

$U*PtNDeO»9KOIMENT OlSCH**6f fTONS/DAY). WATER YEAR OCTOSER 1975 TO SEPTEMBER

to
ti 
12

ts

JANUARY

MEAN
MEAN CONCEN. 
ISCHAH6E TRATION DISCHARGE DISCHARGE
CCr$) CM8/U tTONS/DAY)

FEBRUARY

CONCCN* 
TRAT10N

SEDIMENT MEAN 
DISCHARGE DISCHARGE 
CTONS/0AY)

ftCAH 
CONCEN 
TRATION

SEDIMENT
OI8CHAKCE
(TONS/DAY)

17
18 
1«
20

21
22
25
24
21

26
2?
2§
29
30
st

40
05 
0* 
«7 
«* 
Of 94

12
11



60 STREAMS TRIBUTARY TO LAKE SUPERIOR 

04024093 SKUNK CREEK BELOW ELIM CREEK NEAR HOLYOKE, UN—Continued

SUSPENDED-SEDIMENT DISCHARGE (TONS/DAY), WATER YEAR OCTOBER 1471 TO SEPTEMBER 1*7*

APRIL MAY

DAY

1
2
3
0
5

6
7
8
9

to
11
12
13
10
15

16
17
18
t9
20

21
22
23
24
25

26
27
28
29
30
31

DAY

1
2
1
0
5

6
7
8
9

10

It
12
13
14
15

16
17
18
19
20

21
22
23
24
85

26
27
28
29
30
31

MEAN
DISCHARGE

(CFS)

40
42
38
35
35

36
29
21
16
15

12
8.4
7.2
9,6

12

8.6
6.8

15
IS
9,3

7.2
t2
14
9.6
6.8

5.2
4.3
3,9
3.2
3.2
...

MEAN
DISCHARGE

(CFS)

2.0
1.1
,65
f Ht
.30

.28

.30

.32

.25
,36

.21
,20
.56

4,1
1.7

1.0
.62
.38
.56

to
3.2
1,2
.56
.37
.30

27
.29
.17
'i4

.14

MEAN
CONCEN
TRATION
(MG/L)

120
133
126
39
53

75
50
49
51
49

42
30
25
35
38

25
25
79
46
36

28
101
45
24
20

25
25
26
26
30

—— m

JULY

MEAN
CONCEN
TRATION
(MG/U

07
42
37
37
38

42
38
37
37
36

35
35
44
60
39

39
39
39
41

116

48
35
33
35
40

45
32
31
25
23
22

SEDIMENT
DISCHARGE
(TONS/DAY)

14
15
13
3.7
5.0

7,3
3,9
2.8
2,2
2.0
'l.«

,68
,49
.91

1.0

,58
.«6

3.4
2.2
.90

.54
5,3
1,7
.62
.37

,35
,29
.27
.22
.26
...

SEDIMENT
DISCHARGE
(TONS/DAY)

,25
,12
.06
,04
.03

.03

.03

.03

.02

.03

.02

.02

.13

.66

.18

.11
,07
.04
.08

1.*

,41
.11
.05
.03
.04

.03

.03

.01

.01

.01

.01

MEAN
DISCHARGE

(CFS)

2,9
2.9
2.9
2.2
2.0

1.9
1.7
1,6
1*4

1.2
1.3
1,1
1.1
1.1

1,0
.90
.84
77

.75

.67
!59
.59
.48
.40

.0*
!l2
.46
.61
,59
.59

MEAN
DISCHARGE

(CFS)

,11
.10
.09
,16
.20

.20
14

,12
.08
.10

,11

;57
.06
,06

.06

.06
,06
,08
.08

,06
.03
.01

0
0

0
.02
.02
.02

0
0

MEAN
CONCEN
TRATION
(MG/U

26
27
30
24
23

24
25
25
25
25

32
33
34
40
34

47
46
37
37
41

43
01
46
44
38

43
44
45
40
35
35

AUGUST

MEAN
CONCEN.
TRATION
(MB/U

21
22
24
27
29

30
28
20
25
28

24
25
28
28
25

29
28
23
24
26

20
30
30
30
27

26
28
27
26
24
18

SEDIMENT
DISCHARGE
(TONS/DAY)

.20

.21

.23

!l2

.12

.11

.11

.10

.09

.10

.12

.10

.12

.10

.13

.11

.08

.08

.08

,08
,07
.07
.06
,05

.05
,05
.06
,07
,06
.06

SCDIMENT
DISCHARGE
(TONS/DAY)

.01

.01

.01

.01

.02

.02

.01

.01

.01

.01

.01

.01

.01
0
0

0
0
0
.01
.01

0
0
0
0
0

0
0
0
0
0
0

MEAN
DISCHARGE

(CFS)

.'9
• 54

,44
.39
.31

.28
,23
.21
,18
,15

,39
.38

2.7
1*1
8,7

13
21
91
20
7,4

3,5
2,0
1,1
.60

11

*.*
3,4
1.8
1,5
1.3
••*

MEAN
DISCHARGE

(CFS)

,03
.05
.07
.04
.04

,01
0
0
0
0

,03
.04
.04
.04
,04

.04

.04

.05
,06
.07

,08
,08
,08
,08
.08

.09
,10
.10
.10
.10

MEAN •
CONCEN*
TRATION
(MG/L)

32
35
13
39
15

32
36
41
44
57

46
45

, 73
90

146

53
2400
884
215
SO

43
17
36
40
87

43
39
40
49
SO

•*•

SEPTEMBER

MEAN
CONCEN*
TRATION
(MG/U

14
13
15
16

• 16

15
14
14
15
15

14
16
16
16
15

15
10
14
13
12

11
10
10
It
12

15
14
16
38
401 "•r*

' SEDIMENT
DISCHARGE
(TONS/DAY)

.05

.05
,04
,04
.03

.02

.03

.02
,02
,05

,05
,01
.93
.87

1,9
136
284
13
1.6

.41
,20
.11
,06

2,6

,75
.36
.19

,45
...

SEDIMENT
DISCHARGE
(TONS/&AY)

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
.01
,01



RED RIVER OF THE NORTH BASIN 

05040500 PELICAN RIVER NEAR FERGUS FALLS, MN

LOCATION. --Lat 46°20'10", long 96°07'10", in NE* sec. 17, T.133 N. , R.43 W. , Otter Tail County, Hydrologic 
Unit 09020103, on left bank 990 ft (302 m) downstream from bridge on U.S. Highway 52, 3 mi (4.8 km) 
northwest of Fergus Falls, and 7.5 mi (12 km) upstream from mouth.

DRAINAGE AREA. --482 mi 1 (1,248 km2 ).

PERIOD OF RECORD. --June 1909 to December 1912, July 1942 to current year.

REVISED RECORDS. --WSP 955: Drainage area. WSP 1728: 1958.

GAGE. --Water-stage recorder. Datum of gage is 1,176.98 ft (358.744 m) above mean sea level (levels by
Minnesota Highway Department). June 19, 1909, to Dec. 31, 1912, nonrecording gage at site 1 mi (1.6 km) 
downstream at different datum. July 1, 1942, to Nov. 6, 1955, nonrecording gage and Nov. 7, 1955, to 
Sept. 30, 1963, water stage recorder at site 900 ft (274 m) upstream at datum 3.00 ft (0.91 m) higher.

REMARKS. --Re cords good except those for winter periods, which are fair.

AVERAGE DISCHARGE. --37 years (1909-12, 1942-76), 80.3 ft j /s (2.27 m 3 /s) , 58,180 acre-ft/yr (71.7 hmj /yr).

EXTREMES FOR PERIOD OF RECORD. --Maximum discharge, 756 ft j /s (21.4 m 3 /s) Mar. 29, 1943, gage height, 8.53 ft 
(2.600 m) , present datum; maximum gage height, 8.99 ft (2.740 m) Mar. 21, 1966 (backwater from ice); no 
flow on many days in 1946, 1949-50, 1976.

EXTREMES FOR CURRENT YEAR. --Maximum discharge, 186 ft 3 /s (5.27 m j /s) Mar. 26, gage height, 5.11 ft (1.S58 m) 
backwater from ice; maximum gage height, 5.49 ft (1.673 m) Feb. 11 (backwater from ice); no flow for many 
days.

61

DISCHARGE, IN CUBIC FEET PJ.R SECOND, *AT£R YEAR OCT08EN 1975 TO Sf.Pn,*9E«

OAr OCT MOV DEC Jut, SEP

1
2
3
a
5

6
7
8
9

10

11
1?
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL
MEAN
MAX
MINI
AC.FT

CAC YR
WTR YR

11*
113
Ul
111
109

105
103
10?
106
105

104
J03
100
99
99

97
95
93
90
88

' 87

86
87
98
104

108
108
102
96
92
90

3105
100
114
86

•6160

1975 TOTAL
1976 TOTAL

88
86
86
84
84

83
83
82
et

. 80

eo
79
78
79
80

82
83
63
80
74

66
70
73
73
73

73
73
73
73
73

...

2355
78, S

88
66

4670

49582.
23666,

72
72
72
72
71

69
66
66
66
66

66
65
63
61
59

57
57
56
S6
55

55
55
54
54
54

54
54

• 54
54
54
54

1883
60,7

72
54

3730

oo HEAN
77 MfA N

54
54
54
54
54

54
54
54
54
54

54
55
56
57
58

58
59
60
60
60

60
60
61
62
62

62
63
64
66
69
70

1816
58.6

70
54

5600

Ii6
64.7

6ft
67
66
bb
66

66
67
68
70
72

72
7?
73
74
74

74
74
74
7«
74

74
75
77
80
85

87
90
90
92

...

...

216t
74.5

92
66

4290

MAX 550
CAX 186

92
92
91
9?
93

93
93
93
93
93

93
9?
93
93
9}

96
1 10
120
130
1 ltd

1«5
145
150
16?
18?

186
178
160
150
140
135

372?
120
186
92

7380

MTM
MIN

126
120
114
1?J
139

137
136
134

133
t«4

1«3
14?

138
137
S55

S3«
136
135
153
139

137
135
136
158
137

136
135
135
137
141
...

4045
135
144
114

8020

29
.00

140
142
155
131
120

120
120
120
116
US

111
1 11
111
108
108

104
101
96
91
69

86
85
62
79
77

73
75
74
72
70
67

3153
101
142
67

6210

AC-FT 98350
AC-F1 46940

66
65
62
61
59

S7
5a
Si
47
'J4

41
37
34
31
50

29
2«
26
2«
27

?6
?6
25
2-3
24

?5
2'J
21
22
22

...

1117
37.2

66
21

2220

20
20
19
18
17

10
15
15
14
13

(3
12
U
10
10

9,7
9.5
a. 9
8.1
7.«

7.0
6.6
5.9
5,6
5.1

4.7
4,4
3.6
3.6
3.1
2.9

319.5
10.5

20
2.9
634

2.5
2.2
1,7,
1 , 1
.5*

.34

.30

.57

.51

.5^

,l«
.05
,04
.03

0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

10,17
.55
2,5

0
20

y
u
o
0
0

0
u
u
y
0

0
0
,10

y
u

0
y
u
u
y

0
y
u
u
u

u
0
u
y
u
...

,10
,003
,10

0
,2



62 RED RIVER OF THE NORTH BASIN

05045950 ORWELL LAKE NEAR FERGUS FALLS, MN

LOCATION.--Lat 46°12'S5", long 96°10 1 40", in SVk sec.26, T.132 N., R.44 W., Otter Tail County, Hydrologic Unit 
09020103, at dam on Otter Tail River at outlet of Orwell Lake, 7 mi (11 km) southwest of Fergus Falls, Minn.

DRAINAGE AREA.--1,830 mi 2 (4,740 km 2 ), approximately.

PERIOD OF RECORD.--March 1953 to current year. Prior to October 1971, published as Orwell Reservoir.

GAGE.--Water-stage recorder. Datum of gage is at mean sea level, adjustment of 1912.

REMARKS.--Reservoir is formed by earth dam with concrete spillway with one taintor gate; storage began, in March 
1953. Capacity to elevation 1,070 ft (326 m) (maximum operating stage) is 14,100 acre-ft (17.4 hm 3 ) of which 
13,100 acre-ft (16.2 hm 3 ) is controlled storage above elevation 1,048 ft (319 m) (minimum operating stage). 
Dead storage, 210 acre-ft (0.259 hm 3 ). Figures given herein represent total contents. Reservoir is used for 
flood control and to increase low flow for water supply and pollution abatement.

COOPERATION.--Records furnished by Corps of Engineers.

EXTREMES FOR PERIOD OF RECORD.--Maximum contents, 16,920 acre-ft (20.9 hm 3 ) June 17, 1962: May 23, 1966, ele 
vation, 1,072.38 ft (326.861 m); minimum (after initial filling), 844 acre-ft (1.04 hm3 ) Aug. 26, 27, 1953, 
elevation, 1,046.96 ft (319.113m).

EXTREMES FOR CURRENT YEAR.--Maximum contents, 12,970 acre-ft (16.0 hm3 ) Oct. 15, elevation, 1,068.97 ft 
(325.822 m); minimum, 1,040 acre-ft (1.28 hm 3 ) May 9, elevation, 1,048.19 ft (319.488 m).

MONTHEND ELEVATION AND CONTENTS, WATER YEAR OCTOBER 19/5 TO SEPTEMBER 1976

Date

Sept. 30
Oct. 31
Nov. 30
Dec. 31

CAL YR 1975.

Jan.
Feb.
Mar.
Apr.
May
June
July
Aug.
Sept.

31
29
31
30
31
30
31
31
30

Elevation 
(feet)

68.21
67.62
63.32
60.19

56.96
54.44
50.40
48.99
49.81
54.40
57.11
52.33
54.18

Contents 
(acre-feet)

12210
11660
8060
5870

4080
2980
1570
1200
1400
2960
4160
2170
2870

WTR YR 1976

Change in contents 
(acre-feet)

-550
-3600
-2190

+ 220

-1790
-1100
-1410
-370
+200

+1560
+1200
-1990 
+ 700

-9340

NOTE.--Add 1,200.00 ft to obtain elevation above mean sea level.



RED RIVER OF THE NORTH BASIN 63 

05046000 OTTER TAIL RIVER BELOW ORWELL DAM, NEAR FERGUS FALLS, MN

LOCATION.--Lat 46°12'3S", long 96"11'05", in NE% sec.34, T.132 N., R.44 W., Otter Tail County, Hydrologic 
Unit 09020103, on left bank 0.7 mi (1.1 km) downstream from Orwell Dam, 6.1 mi (9.8 km) downstream from 
Dayton Hollow Dam, 8 mi (13 km) southwest of Fergus Falls, and 11.1 mi (17.9 km) downstream from Pelican 
River.

DRAINAGE AREA.--1,830 mi 2 (4,740 km2 ), approximately.

PERIOD OF RECORD.--October 1930 to current year. Prior to October 1952, published as Otter Tail River below 
Pelican River, near Fergus Falls. Monthly discharge only for some periods, published in WSP 1308.

REVISED RECORDS.--WSP 785: 1934(M). WSP 1208: 1947(M). WSP 1308: 1931(M).

GAGE.--Water-stage recorder. Datum of gage is 1,029.65 ft (313.837 m) above mean sea level, adjustment of 1912
(levels by Corps of Engineers). Oct. 11, 1930, to Nov. 17, 1933, at same site at datum 2.00 ft (0.61 m)
higher; Nov. 18, 1933, to Mar. 21, 1953, at site 6.1 mi (9.8 km) upstream at datum 40.30 ft (12.283 m) higher.

REMARKS.--Records good. Flow regulated by Orwell Lake beginning Mar. 21, 1953 (see preceding page) and power- 
plants upstream.

AVERAGE DISCHARGE.--46 years, 305 ftVs (8.64 m 3 /s), 221,000 acre-ft/yr (272 hm 3 /yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 1,710 ft 3 /s (48.4 m 3 /s) June 17, 1953, gage height, 5.60 ft 
(1.707 m) backwater from aquatic vegetation; minimum, 0.70 ft 3 /s (0.020 m 3 /s) Aug. 5, 1970, gage height, 
1.28 ft (0.390 m), result of regulation.

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 633 ft 3 /s (17.9 m 3 /s) Mar. 29, gage height, 3.27 ft (0.997 m) ; 
minimum discharge, 5.6 ft j /s (0.16 m 3 /s) Sept. 3, gage height, 1.49 ft (0.454 m), result of regulation.

DISCHARGE, IN CUBIC FEET PER SECOND* WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976
MEAN VALUES

DAY OCT NOV DEC JAN :MAR APR MIY JON JWL ACTS SEP

1
2
3
4
5

6
7
8
9

10

11
13
13
U
15

16
17
18
19
20

21
22
23
2ft
25

26
27
23
29
30
31

TOTAL
MEAN
MAX
MIN
«C-FT

CAL YR
WTR YR

360
340
340
340
345

26?
351
316
280
2??

278
278
282
313
357

357
357
352
351
351

351
351
351
351
366

346
341
340
360
360
340

10356
336
357
278

20560

1975 TOTAL
1976 TOTAL

339
335
335
335
335

333
331
330
330
328

325
326
326
323
319

319
319
316
318
315

314
315
314
311
309

309
307
306
306
306
——

9626
321
339
306

19090

189413.
93625.

301
299
296
290
288

290
288
2*8
286
282

282
265
261
266
263

266
240
239
236
23?

231
232
201
170
172

173
173
173
183
196
195

7468
261
301
170

16810

0 MEAN
0 MEAN

197
247
280
280
275

275
270
270
267
216

219
219
219
219
219

225
231
229
236
232

228
228
242
259
268

277
278
275
275
273
268

7676
268
280
197

15220

519
255

273
271
271
277
277

281
277
275
275
276

276
271
274
276
275

276
276
300
320
323

316
315
325
369
376

398
392
391
392
——
——

8868
306
398
271

1759C

MIX 1090
MAX 624

400
606
396
375

'316

260
'280

296
29%
32V

338
347
351

'339
'336

329
326
329
386
50ft

566
535
516
573
610

610
610
607
624
626
619

13421
633
626

'260

26620

MIN
MIN

606
587
565
5'46

515

502
510
518
525
521

520
535
503
686
69°

508
516
515
519
527

526
516
510
507
504

504
503
696
690
481
——

15556
519
606
681

Z0860

162
7.8

475
409
402
412
378

357
359
366
332
333

335
347
345
345
345

361
338
329
294
255

260
269
272
285
273

240
221
226
231
235
246

9853
318
475
221

249
258
256
221
212

197
148
100
103
144

186
228
222
171
135

122
139
148
146
144

145
149
140
154
157

165
167
170
173
173
——

5131
171
258
100

19540 10180

AC-FT 375700
AC-FT 185300

173
171
172
171
128

95
110
111
111

•112

113
111
121
106
105

104
105

•1C6

98
89

91
92
91
91
93

92
92"

92
92
92
92

3622
110
173

89
6790

92
92
92
92
90

90
38
86
86
86

86
85'

86
82
3T

81
-79

57
40
25

20
16
16
17'

17

17
16
16
16
1515'

1775
57.3

92•T5-
3520

15
14
12
8.7
8.2

8.3
7.8
8.1
8.2
8.3

8.1
8*2
8.5
8.6
8.7

8.7
8.8
8.6
8.9
8.9

9.1
9.1
9.1
8.8
8.9

9.0
9.1
9.1
9.1
9.1
• ——

275.0
9.17

15
7.3
545
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05050000 BOIS DE SIOUX RIVER NEAR WHITE ROCK, SD

LOCATION.--Lat 45°51'45", long 96°34'25", in SWiSWt sec.27, T.128 N., R.47 W., Roberts County, Hydrologic 
Unit 09020101, on left bank just downstream from Big Slough Outlet, 300 ft (91 m) downstream from White 
Rock Dam, 4 mi (6 km) south of White Rock, and 5 mi (8 km) northwest of Wheaton, Minn.

DRAINAGE AREA.--1,160 mi 2 (3,004 km2 ), approximately. 

PERIOD OF RECORD.--October 1941 to current year.

GAGE.--Water-stage recorder. Datum of gage is 960.00 ft (292.608 m) above mean sea level, adjustment of 1912 
(levels by Corps of Engineers). Prior to Jan. 14, 1943, nonrecording gage at same site at datum 0.11 ft 
(0.03 m) lower. Jan. 15, 1943, to Sept. 30, 1963, water-stage recorder at same site at datum 0.11 ft 
(0.03 m) lower.

REMARKS.--Records fair. Flow regulated by Lake Traverse-Boise de Sioux Flood Control and Water Conservation 
project (available capacity for flood control, 137,000 acre-ft or 169 hm3 ).

AVERAGE DISCHARGE.--35 years, 77.4 ft j /s (2.192 m j /s), 56,050 acre-ft/yr (69.1 hmVyr).

EXTREMES FOR PERIOD OF RECORD.-^Maximum discharge, 3,770 ft j /s (107 m 3 /s), occurred during period Apr. 19-21, 
1969, gage height, 15.07 ft (4.593 m) , from floodmark; no flow at times in most years.

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 522 ft j /s (14.8 m 3 /s) Mar. 21, gage height, 8.60 ft (2.621 m) 
(backwater from inflow downstream); no flow for many days. •

DISCHARGE, IN CUBIC FEET PER SECOND. IfATER YEAR OCTOBER 1975 TO SEPTEMBER 1976
MEAN VALUES

DAY OCT NOV DEC FEB APR MAY JtIN

1
2
3
6
5 .

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
26
25

26
27
28
29
30
31

TOTAL
MEAN
MAX
MTN
»C-FT

CAL YR
VTR YR

39
.13
.01 '
.17
.01

0
.19
.42

0
0

0
0
0
0
0

0
.01

0
.06
.01

• .09
.26
.65
.50
.59

.68

.69

.70

.80

.73

.71

46.24
1.49

39
0

92

1975 TOTAL
1976 TOTAL

.70

.70

.63

.52
0

.13
0
0
0
0

.01

.06
0
0
0

0
.06
.17
.38
.92

.50

.23

.33

.35

.35

.36

.36

.36

.31

.26
——

7.69
.26
.92

0
15

20020
11688

.24 .

.19

.18

.18

.18

.17

.16

.15

.14

.14

.13

.13

.13

.12

.11

.05

.02
0
0
0

0
0
0
0
0

0
0
0
0
0
0

2.42 0
.078 0
.26 0

0 0
6.8 0

.67 MEAN 54.9

.41 MEAN 31.9

0
0
0
0
0

0
0
0
0
0

.50

.75
1.0
1.5
1.5

1.5
2.0
6.0
4.5
9.0

15
25
32
54
70

82
80
95

145
_ _
——

623.25
21,5

145
0

1240

MAX 551
MAX 634

130
125
120
116
114

116
120
125
132
115

95
95

120
T25
130

125
125
125
250
360

434
313
317
319
337

374
392
401
409
401
392

6857
221
434

95
13600

MIN-0
MIN.-O

382
380
374
364
305

156
155
163
163
156

U2
143
140
143
130

125
'132

103
9P
98

-79

7.5
5.8
6.8
7.5

9.0
8.3

12
15
13

4013.9
134
38?
6.8

7960

IC-FT
AC-FT

11
7.5

12
17
6.8

7.9
8.3

11
13
5.6

5.2
4.6
3.7
3.2
2.5

2.0
1.6
1.3
1.0
.86

.76

.65

.60

.52

.45

.60
• 33
.26
.21
.18
.15

130.55
4.21

17
.15
259

39710
23180

.11

.08

.06

.05

.04

.04

.03

.02

.02

.02

.OT

.01

.01
0
0

0
0
0
0
0

0
0
0

.01

.01

.01
0
0

.01

.01

.55
• OT8
.11

0
1.1

JUL ABC SEP

0
2.3
4.6 

.09 

.01

.01

6.81
.23
£.6

0
14



RED RIVER OF THE NORTH BASIN

05051500 RED RIVER OF THE NORTH AT WAHPETON, ND
05054000 RED RIVER OF THE NORTH AT FARGO, ND

(Published in Water Resources Data for North Dakota Report)

65

05061000 BUFFALO RIVER NEAR HAWLEY, MN

LOCATION.--Lat 46°51 1 00", long Qe'lQ'AS", in NW*SE* sec.14, T.139 N., R.45 W., Clay County, Hydrologic Unit 
09020106, near left downstream end of bridge on farm lane, 2 mi (3 km) southwest of Hawley.

DRAINAGE AREA.--322 mi 2 (834 km2 ).

PERIOD OF RECORD.--March 1945 to current year.

REVISED RECORDS.--WSP 1308: 1945-46(M), 1948(M).

GAGE.--Water-stage recorder. Datum of gage is 1,111.91 ft (338.91 m) above mean sea level. Prior to 
Jan. 29, 1953, nonrecording gage at bridge 1,800 ft (549 m) upstream at datum 3.17 ft (0.97 m) lower.

REMARKS.--Records good except those for winter period and those below 10 ft 3 /s (0.28 m 3 /s), which are fair. 

AVERAGE DISCHARGE.--31 years, 74.7 ft 3 /s (2.116 m3 /s), 54,120 acre-ft/yr (66.7 hm'/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 2,050 ft 3 /s (58.1 m3 /s) July 1, 1975, gage height, 9.76 ft 
(2.975 m); minimum, 3.1 ft 3 /s (0.088 m 3 /s) Aug. 24,*25, 1976; minimum gage height, 2.55- ft (0.777 m) 
Sept. 5, 1961.

EXTREMES OUTSIDE PERIOD OF RECORD.--Maximum stage known, about 11.3 ft (3.44 m), present datum, Spring of 
1921, from information by local resident.

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 408 ft 3 /s (11.6 m 3 /s) Mar. 31, gage height, 6.49 ft (1.978 m);
maximum gage height, 6.89 ft (2.100 m) Mar. 19 (backwater from ice); minimum discharge, 3.1 ft'/s
(0.088 mj/s) Aug. 24, 25, gage height, 3.13 ft (0.954 m).

DISCHARGE, IN CU8IC FEET PER SECOND, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976
MfcAN VALUES

DAY

1
2
3
0
5

6
7
8
9

10

11
12
13
10
15

16
17
18
19
20

21
22
23
20
25

26
27
26
29
30
31

TOTAL
MtAN
MAX
MJN
AC-FT

CAL YR
WTR YR

OCT

?7
31
51
52
29

30
31
30
51
53

55
S3
33
33
33

S3
53
31
31
30

?9
29
30
36
06

06
06
02
38
35
30

1003
33.6

08
27

2070

1975 TOTAL
1976 TOTAL

*OV

30
33
33
33
32

31
31
30
31
32

35
35
35
36
43

oo
02
02
02
00

01
40
38
36
30

33
31
30
30
29

...

1056
35.2

aa
29

2090

57535,0
130U.2

DEC

28
27
27
26
26

25
25
20
20
20

23
23
23
22
22

22
22
22
22
21

21
21
21
21
21

21
21
21
20
20
20

706
22.3

26
20

1000

MEAN
MEAN

JAN

20
20
20
20
20

20
20
20
20
20

20
20
20
20
20

20
20
20
20
20

20
21
21
21
21

21
21
21
21
21
21

630
20.3

21
20

1250

158
36.7

FE6

22
22
22
22
22

23
23
23
23
23

23
23
24
20
20

20
20
25
25
26

27
28
29
32
35

37
37
36
36

mmm

760
26,3

37
22

1520

MAX 1970
MAX 386

MAR

35
35
35
35
35

35
30
30
30
30

30
30
33
33
33

33
33
35
00
05

55
65
85

120
200

259
233
230
275
308
386

2959
95.5
386
33

5870

MIN
WIN

APR

279
219
202
182
157

139
123
116
110
108

111
107
100
95
98

100
100
102
101
100

107
109
109
107
105

99
90
69
91
85

...

3656
122
279
85

7250

16
3.2

HAY

79
75
71
67
60

61
58
55
52
50

07
03
02
01
38

36
30
33
32
31

31
29
28
27
26

25
23
20
20
20
23

1293
01.7

79
23

2560

AC-FT
AC-M

JUN

22
21
20
20
18

17
17
18
17
18

18
18
19
19
22

21
22
21
20
18

17
15
10
15
16

18
18
19
20
19

...

557
16.6

22
10

1100

110100
26610

JUL

17
15
15
13
12

12
11
11
11
11

to
11
10
9,7

11

10
9.6
9.0
9.0
8.0

9.2
11
8.6
8.0
7.5

7.2
6.9
7.0
6.7
6.5
7.9

312.6
10,1

17
6.5
620

AUG

7,6
7,3
6.7
7.1
7,1

6.3
6.5
6.1
5.6
6.0

5.6
6,0
6.9
7,3
7.0

5,9
5.6
5,0
5,9
6.0

5,6
5,0
0,9
3,6
3,2

3.9
0.3
0.9
6.1
6.2
6.1

182,1
5.87
7.6
3.2
361

StP

7.1
6.3
6,0
7,0
6,6

5.9
0.6
6,2
6,9
8,8

7.6
7.6
8.3
7.0
7,8

8.1
6.7
7,0
7.6
8.9

9.1
11
io
10
12

12
il
12
12
12
•»•>

2b5,5
0.52

12
0.6
507
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05061500 SOUTH BRANCH BUFFALO RIVER AT SABIN, MN

LOCATION.--Lat 46°46'20", long 96°37'40", in SW%SW% sec.9, T.138 N., R.47 W., Clay County, Hydrologic Unit 
09020106, near center of span on downstream side of highway bridge, 0.3 mi (0.5 km) downstream from 
Stony Creek and 1 mi (1.6 km) east of Sabin.

DRAINAGE AREA.--522 mi 2 (1,351 km2 ).

PERIOD OF RECORD.--March 1945 to current year.

REVISED RECORDS.--WSP 1308: 1949(M).

GAGE.--Nonrecording gage and crest-stage gage. Datum of gage is 902.39 ft (275.05 m) above mean sea level, 
(levels by Soil Conservation Service). Prior to Aug. 17, 1948, nonrecording gage at site 1 mi (1.6 km) 
downstream at different datum.

REMARKS.--Records fair except those for the winter period, which are poor.

AVERAGE DISCHARGE.--31 years, 56.1 ft 3 /s (1.589 m 3 /s), 40,640 acre-ft/yr (50.1 hm'/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 8,500 ft 3 /s (241 m j /s) July 2, 1975, gage height, 19.90 ft 
(6.066 m); no flow for many days in most years.

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 369 ft 3 /s (10.5 m j /s) Mar. 26; maximum gage height, 11.10 ft 
(3.383 m) Mar. 25 from highwater mark (backwater from ice); no flow on many days.

DISCHARGE, IN CUBIC P£» SECOND, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 
MEAN VALUES

OAY OCT KlOV DEC , JAM FE8 APR MAY JUN JUL

t
2.
3
It
5

6
7
A
9

10

11
12
13

15

16
17
18
19
20

21
2?
23
20
25

26
27
28
29
30
3)

TOTAL
MEAN
MAX
WIN

AC-PT

CAL YR
WT9 YR

.88

.88

.88

.80

.80

.80

.80

2!?

o.o
a 1
0.3
•5.8
8.2

8,8
9,1
8,8

10
11

11
6.0
7.6

1<*
20

22
20
25
20

15

273. 04
8.82

25
.80
502

1975 TOTAL
1976 TOTAL

• 12
10
8.6
9.5
9,8

11
11
11
1!
11

13
8.6
7.2

33
15

16
18
17
20
21

21
20
20
19
18

16
15
Itt
10
13

003.7
1'4.8

33
7.2
860

65191
5987

12
11
11
10
9.3

8.7
8.3
7.7
7.2
0.7

6.2
5.6
5.5
5.1
0.8

o.o
o 2
3.9
5.7
S.5

3.2
3,0
2.8
2.7
2.5

2.0
2^3
«?• 1
2.0
1.9
1.8

165,7
5.35

12
1.8
529

,«u MEAN
.09 MEAN

1,7
1.6
1.5
l.o
1.3

1.3
1.2
1 i
ill
1,0

,96
,90
,86
.82
.78

.73

.70

.67

.63
,60

.57

.55

.52

.50

.07

.05

.03

.01

.39

.38

.37

25,89
,80
1.7
S7
51

179
16.0

.36

.35

.30

.33

.32

.32

.32

.32

.31

.31

.31

.31

.32

.32

.32

.32

.33

.33

.33

.33

.30

.35

.36

.38

.00

.52

.60

.65

.66

...

...

10.80
.37
.66
.31
21

,66
.66
.65
,61
.56

.06

.39

.33

.28

.20

,21
.18
.16
.15
.15

.15

.15

.15

.60
2.8

12
22
35

100
296

366
308
320
291
?52
212

2267,50
73.1
366
.15

0500

179
167
152
108
100

113
98
67
76
72

68
65
59
56
55

50
60
62
63
59 .

60
65
65
65
60

61
56
06
03
00

...

2008
80.3
179
00

0780

MAX B200 WIN 0 AC"*T
MAX 366 MIM o AC-PT

30
32
30
27
26

20
19
18
16
15

13
10
8,0
6.9
5.0

3.7
2,8
2,8
3,7
2,1

1,1
1.0
1.2
1.5
1.3

.68
1.8
1.2
1.6
2.0
2.5

315.28
10.2

30
.68
625

129300
11880

3.1
2.7
2,5
1.6
1.7

1.7
1.6
1.6
l.S
1.5

.86

.68
,60
.80
.96

.57

.12

.26
0
.10

.12

.12
0
0
1.6

1.0
1.7
3.1
0.0
2.0
-••

38.95
1,30
o.o

0
77

2.7
2.1
1.6
1.9
2.1

2.2
2,2
2.1
2.3
2.6

2.6
2.6
2,7

2*.t>

1.0
.62
,54
,07
,38

,16
,06
,00

0
0

0
0
0
0
0
0

37,79
1.22
2. '

0
75

AUG SEP
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05062000 BUFFALO RIVER NEAR DILWORTH, MN

LOCATION.--Lat 46°57'40", long 96°39'40" t in SW%SE% sec.6, T.140 N., R.47 W., Clay County, Hydrologic Unit 
09020106, on left bank 4.5 mi (7.2 km) southeast of Kragnes, 6.5 mi (10.5 km) northeast of Dilworth, and 
9 mi (14 km) downstream from South Branch.

DRAINAGE AREA.--1,040 mi 2 (2',690 km2 ), approximately.

WATER-DISCHARGE RECORDS

PERIOD OF RECORD.--March 1931 to current year. Monthly discharge only for some periods, published in WSP 1308. 

REVISED RECORDS.--WSP 1308: 1931(M).

GAGE.--Water-stage recorder. Datum of gage is 878.31 ft (267.71 m) above mean sea level (levels by Crops of 
Engineers). Prior to Apr. 5, 1937, nonrecording gage at same site and datum.

REMARKS.--Records good except those for winter periods, and those below 10 ft*/s (0.28 mVs)» which are poor. 

AVERAGE DISCHARGE.--45 years, 130 ft 3 /s (3.682 m 3 /s), 94,200 acre-ft/yr (116 hm»/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 13,600 ftVs (385 m'/s) July 2, 1975, gage height, 27.10 ft 
(8.260 m); no flow at times in 1936.

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 1,000 ft s /s (28.3 m3 /s) Apr. 1, gage height, 13.50 ft (4.115 m): 
minimum, 0.18 ft 3 /s (0.005 m 3 /s) Sept. 1; minimum gage height, 1.94 ft (0.591 m) July 30, 31 and Aug. 1.

DISCHARGE, IN CUBIC FEET PER SSCONO, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976
MEAN

DAY

1
2
3
a
5

6
7
8
9

10

11
12
13
14
15

16
17

19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL
MEAN 
MAX 
Ml'KI 
AC-FT

OCT

25
26
27
28

28
29
28
30
36

39
40
44

47
48
49
49
48

47
48
46
46

51

64 
S2

93
90 
8tt

1408
48.0

"3
25

2950

NOV

75
68
63

56

54
53
50
47
47

50
55
61
52
71

69
71
70
73
75

67
63
60
57
55

52
49
48
46
45

1761
58,7

75
45

3490

DEC 

aa
43
42
41
40

39
38
37
36
36

35
34
34
33
32

32
31
31
30
30

30
29
29
29
28

28
20
28
27
27
27

1028
33.2

44
27

2040

JAN

27
27
26
26
26

26
26
25
25
25

25
25
25
25
25

25
25
25,
25
25

25
25
25
25
25

25
25
25
25
25
25

704
25,3

2?
25

1560

CAL YB 1975 TOTAL 161798.00 MEAN 443 
wTR YB 1976 TOTAL 24333.66 M£AN 66.5

FEB

25
25
25
25
25

25
25
25
25
26

26
26
26
26
27

27
27
27
27
27

28
29
30
32
34

36
38
.40
42

42
42
41
40
40

39
39
38
38
38

38
39
42
46
55

650
780
725
700
760
910

APR

997
843
715
577
480

410
350
312
280
263

38 242
38 228
38 220
30 211
30 195

187
194
198
197
196

65 , 196
80 \ 197

100 203
161 217
29Q 215

203
188
175
161
149

826 6028 "»199
28.5 194 307

4g 910 997
25 38 149

1640 11960 1S250

MAX 13500 
MAX 997

MJN IS
,36

ill

MAY

147
136
127
116
110

103
96
93
88
80

75
71
60
63
62

50
5S
51
46
43

41
40
37
35
34

32
31
32
29
29
29

2061
66.5
147
29

4090

AC-FT
AOFT

JUN

29
2S
27
25
21

20
21
20

. 19
20

20
20
2!
23
25

24
31
31
32
31

29
25
21
21
20

19
19
22
25
25

...

714
23,8

32
19

1420

320900
48270

JUL

27
25
32
20
18

17
14
11
11
11

8.9
8.5
9.2
8.7
8.9

7.9
7.1
8.5
8.9
7.9

5.9
5.0
4.3
5.2
9.0

6.3
5.4
3.4
2.6
2.3
1.8

314.5
10.1
27
1.6
624

AUG

1.8
1 .6
2.1
3.2
3.2

2.7
2.4
2.7
2*4
2.4

1.9
1.4
1.6
2.4
1.7

2.0
3,0
2.7
1.7
1.1

.92
1.1
1.0
.92
.84

.84

.92
1,0
.92
.92
.60

53.98
1,74
i.2
,60
107

SEP

.36

.44

.68

.4

.8

.8

.6

i|!
1.2

1.6
3,0
«!,<»
2,1
*.3

2.0
i.6
SO
•*»7
*.*

i,8
i,u
2*.9

M
s,r
fl,2

?:J
4,J
...

76. 16
2.54
4,4
.36
151

/



68 RED RIVER OF THE NORTH BASIN

05062000 BUFFALO RIVER NEAR DILWORTH, UN—Continued

WATER-QUALITY RECORDS 

PERIOD OF RECORD.--Water years 1963, 68, 1971 to current year.

WATER QUALITY DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

SPg

DATE

OCT
08,.

NOV
19,,

MAR
23,.
24..
25.
26.
27.
28.
29,
30,
31,

APR
01,
02,
03.
04.
05,
06,
07,

TEMPER*
ATURE

(DEG C)

13.5

2.5

.0

.0

.5

.0

.0

.0

.0

.0

.0

.0

.0
3.0
2.0
4,0
5.0
6.0

CON.
OUCT-
ANCE
(MICRO*
MHOS)

780

750

435
440
425
450
450
445
445
see
450

460
480
510
540
580
630
570

DATE

TEMPER*
ATURE 

(DEG C)

SPE 
CIFIC
CON*
DUCT*
ANCE 
(MICRO- 
MHOS)

APR
08,
0*.
10,
11.
12.
13,
1«,
15,
16.
17,
18.
19.
20,
21,
22.
23,
24.
25.
26,

8.0
«.o
10.5
7.0
7.5

10,0
12,0
13.5
13,0
12,0
11.0
8,5

10.0
8.5
8,0
8,0
8,0
8,0
8,5

590
610
620
620
620
625
640
640
655
610
590
625
615
595
610
605
630
605
610

DATE

APR
27.
28.
29.
30. 

MAY 
01.
o?.
03.
04.
05.
06.
07.

TEMPER-
ATURf 
(DEC C)

10.5 
».5
12.0
10,5

9.0 
7.0 
5.5
7.0
7,5
7.0
11.0

SPf*
CIPIC 
CON. 
DUCT. 
ANCE 
(MICRO* 
MHOS)

667
575
590
595

560
570
575
570
570
560
575

SPE 
CIFIC 
CON 
DUCT. 

TEMPER. ANCE
ATURE (MICRO* 

DATE (DEG C) MHOS)

MAY
08,
09,
10,
12.
13.

JUN
09.,

JUU
26..

SIP
01..

10
11
14
13
16

. 23

26

14

.5

.0

!o
,s
.0

.0

.5

560
595
575
585
570

750

555

725



RED RIVER OF THE NORTH BASIN 69

05062000 BUFFALO RIVER NEAR DILWORTH, MN--Continued 
SUSPENDED-SEDIMENT DISCHARGE (TOMS/DAY), WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

OCTOBER NOVEMBER

DAY

1
2
3
0
5

6
7
8
9

10

11
12
13
14
15

16
17
is
19
20

21
22
23
24
25

26
27
28
29
30
31

MEAN
DISCHARGE

CCFS)

25
26
27
28
2*

28
29
28
30
36

39
40
44
48
48

47
4B
49
49
48

47
48
46
46
51

64
82
9?
93
90
84

MEAN
CONCEN- SEDlMfNT
TRATION DISCHARGE
(MG/U (TONS/DAY)

... ...

... ...

... ...

... ...

...

-.. ...
... ...
101 7.6.
... ...
... ...
—— ...
... ...
... ...
-.. ...
...
... ...
... ...
... ...
... ...
...
... »-.
... ...
... ...
... ...
...
... ...
... ...
... ...
... ...
... ...
... ...

DAY

1
2
3
4
5

6
7
e
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26 
?7 
2*
29
30
31

JANUARY

Mf AN
DISCHARGE 

fCFS)

27 
?7 
26 
26 
26

26
26
25
25
25

25
25
25
25
25

25
25
25

25

25
25
25
25
25

25
25
25
25
25
25

TRATION

75 
6« 
63 
5"? 
56

54
53
50 
47 
(17

50
55
61
52
71

69
71
70
73
75

67
63
60
57
55

52

DISCHARGE DISCHARGE

25
25
25
25
25

25
25
25
25

26 
26 
2*
26
27

27
27
27
27
27

28
29
30
32
34

36
38
40
42

THAT/ON

54

SEDIMENT MEAN 
DISCHARGE DISCHARGE 
(TONS/WAY)

«4 
43
42
«1
HO

39
38
37
36
36

35
34
34

32

3? 
31 
31 
30 
30

30
29

2*

TRATION DISCHARGE
MEAN

DISCHARGE 
CCFS)

42 

<U
40
«0

39
39

3B 
3*

38 
36 
3fe

38
39

46
55

65
60

100
161
290

650
780
725
700
760
910

TRATJON 
(MG/U

HEAN
CONCEN.

("G/U

38
57
45

33
33
34
39
41
40

10

35

58
69
07
74

98



70 RED RIVER OF THE NORTH BASIN

05062000 BUFFALO RIVER NEAR DILWORTH, MN- -Continued 
SUSPENDEO-Sf DI«E*T DISCHARGE (TOMS/DAY), WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

IAY

1
2
3
0
5

6
7
8
9

10

1 1
12
13

15

16
17
1«
19
20

21
?2
?3
24
25

26
27
28
29
30
31

Mf AN
DISCHARGE

CCFS)

997
8«3
715
577
<180

as «
350
312
280
263

2'J2
?2A
??0

JU
187
190
19A
197
19*

I9fc
197
203
217
215

203
1 ft»
\ 75
161
109
...

APRIL

MEAN 

TRATION

67
77
75
69

60

69

100

too
97
10?

95 
10fc 
1 0?

Id* 
110 
100 
10(1

125

197

DISCHARGE 
(TQNS/OAY)

1.60
175

107 
8?

66
57
58
60
71

60 
62 
6? 
57

50
51

56

5T 
59 
55 
59 
62

69
03
93

DISCHARGE

136 
127 
HP
1 10

103
9(S 
93
ee
eo

75
71

62

58

51

41 
ao 
57 
35

32

32 
29 
29 
2"

MAY

Mf AN

TWATIO 1-! DISCHARGE

216
1 au 
115 
life 
135

125

200
173

106 
UP 
135

53
39
37
ao

35
35
36
ae
37

30
25

MEAN
DISCHARGE. 

(CFS)

29
2« 
27 
25

20
21
20
19
20

20

23
25

31
31
32
31

29
25
21
21
20

19
19
22
25
25

JUNE

. MEAN 
CONCEN 
TRATION

SEDIMENT
OISCHA«G£
(TQNS/UAY)

27 J,<t

OAY

1
2
3

10

1 1 
1? 
13

15

16
17
16
19
20

25

25

26
27

30
31

DISCHARGE

27

22

17

H 
11 
P

fl,9 
P.5

8,7
ft,9

7,9 
7,' 
fl,5 
8,9 
7,9

5.0 

5.*2

ft,3

2.6 
2.3

73

DISCHARGE 
(Tnws/UAY)

1.6

DISCHARGE

I.* 
1 .«> 
?. 1 
3.2 
3.2

p.

J

1 1

1 ,7

2.0

1 ,7
1.1

.92

1.1 
[92

.9? 
t." 
.9?

.60

AUGUST
MgAM

COMCEN-
TRATIOM
( M G/U

SfctHMgNT
DISCHARGE
( rOMS/OAY)

HEAS.
CISCHAHGfc

(CF-S)

SEPTEMBER

MEAN
CONCEM"
THATION
(MG/UJ

SEDIMENT
DISCHAKGE
(TO'nS/UAY

,36

1,8 
1,6 
1."
1.1
1.2

3.0 

2^1

2.0 
2.6

3.'

2.9
3.0

3,7
U.2

73 ,07



RED RIVER OF THE NORTH BASIN 

05062500 WILD RICE RIVER AT TWIN VALLEY, MN

LOCATION.--Lat 47°16'00", long 96°14'40", in NW%NE% sec.27, T.144 N., R.44 W., Norman County, Hydrologic 
Unit 09020108, on left bank 100 ft (30 m) upstream.from highway bridge, 0.8 mi (1.3 km) northeast of 
village of Twin Valley, and 2 mi (3 km) upstream from small tributary.

DRAINAGE AREA.--888 mi 2 (2,300 km2 ).

71

WATER-DISCHARGE RECORDS

Monthly discharge only for somePERIOD OF RECORD.--June 1909 to September 1917, July 1930 to current year, 
periods, published in WSP 1308.

REVISED RECORDS.--WSP 955: 1941. WSP 1308: 1915(M), 1917(M).

GAGE.--Water-stage recorder. Datum of gage is 1,008.16 ft (307.287 m) above mean sea level, (Corps of
Engineers bench mark). June 1909 to September 1917, nonrecording gage at site 0.2 mi (0.3 km) downstream 
at different datum. July 23, 1930, to Nov. 24, 1934, nonrecording gage at highway bridge 100 ft (30 m) 
downstream from present site at present datum. Nov. 25, 1934, to Aug. 2, 1950, water-stage recorder 80 ft 
(24 m) upstream from present site at present datum.

REMARKS.--Records good except those for winter period, which are fair. Flow slightly regulated by Rice Lake 
and many other small lakes above station.

AVERAGE DISCHARGE.--54 years, 176 ftVs (4.984 m3 /s), 127,500 acrfc-ft/yr (157 hmVyr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 9,200 ftVs (261 m3 /s) July 22, 1909, gage height, 20.0 ft 
(6.10 m), site and datum then in use, from rating curve extended above 3,300 ftVs (93.5 m3 /s); minimum, 
0.5 ftVs (0.014 m3 /s) Nov. 4, 1939.

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 1,250 ftVs (35.4 m 3 /s) Mar. 29, gage height, 7.10 ft (2.164 m) 
backwater from ice: maximum gage height, 8.35 ft (2.545 m) Mar. 30, backwater from ice; minimum discharge, 
2.6 ft 3 /s (0.074 m s /s) Sept. 15, 19, 20; minimum gage height, 0.57 ft (0.174 m) Sept. 15.

DISCHARGE, IN CUBIC FEET PEP SECOND, WATEP YEAR OCTOBER 1975 TO SEPTEMBER 1976
MfcAN VALUES

DAY

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
26
29
30
31

TOTAL
MEAN
MAX
MJN
AC- FT

CAL YR
WTS YR

OCT

35
35
35
35
35

33
31
31
3ft
39

36
46
57
52
49

43
43
42
41
40

37
37
38
53
67

73
78
81
83
68
82

1511 
48.7

88
31

3000

1975 TOTAL
1976 TOTAL

NOV

Bl
95
102
98
99

97
96
92
90
91

66
93
77
76
88

96
100
98
109
114

62
74
72
71
70

69
66
67
67
66

...

2584 
66,1
114
66

5130

134706,
44542,

DEC

66
65
65
65
65

65
64

64
64

64
64
64
63
63

62
61
60
59
59

59
59
59
58
58

56
58
56
56
58
58

1907 
61,5

66
56

3760

o MEAN
6 MEAN

JAN

58
56
56
58
58

56
58
56
58
56

58
58
58
56
58

58
58
56
58
59

59
59
59
59
59

60
60
60
60
60
60

1816 
58,6

60
56

3600

369
122

FfB

60
60
60
60
60

60
60
60
60
60

60
60
60
60
60

60
60
60
61
61

62
62
63
65
66

66
66
69
69

...

...

1792 
61.6

69
60

3550

MAX 3420
MAX 1240

MAR

70
70
70
70
70

69
60
69
69
69

69
68
68
68
67

67
67
67
68
72

SO
95
175
390
700

1060
1170
1220
1240
1210
1070

9806 
316
1240

67
19450

HIN
MJN

APR

1050
950
945
912
650

776
722
682
648
631

609
564
549
530
510

495
467
444
446
456

443
439
423
408
395

379
356
337
316
302
...

17060 
569
1050
302

33840

31
2,8

HAY

2B6
266
249
236
229

226
203
167
179
177

167
159
149
161
152

134
127
114
106
toe
114
111
100
99
93

92
94
99

107
111
101

4738 
153
286
92

9400

AC-FT 267200
AC-*? 68350

JUN

99
9g
80
73
66

65
63
62
56
56

48
49
55
54
81

77
69
67
61
73

61
52
48
46
56

59
79
73
70
64

...

1962
65.4

99
46

3690

JUL

74 •
65
53
50
48

45
44
43
50
42

38
40
37
46
36

32
31
26
22
22

19
16
15
15
15

14
12
11
12
15
13

1003 
32.4

74
11

1990

AUG

12
13
It
12
11

11
10
8,9
6,6
9.9

10
9,1
9.5
9,1
8,9

S,0
7,3
7,3
6,4
6,0

5.7
5.4
4.9
4.5
4.5

4.7
S.I
4,6
4,8
5.1
5,1

243.4 
7.85

13
4,5
463

SEP

4.9
4,6
4.2
4,0
3,6

3,5
3.4
3,4
3,4
3.3

3,*
3,2
2.9
2.6
2,8

2.9
2,9
3,0
2,6
2.6

3,0
3,3
3,6
4,2
4,4

5,9
7.1
9,6
5,1
5,8
.««

120.4 
4.01"9,8

2,6
239



72 RED RIVER OF THE NORTH BASIN

05062500 WILD RICE RIVER AT TWIN VALLEY, MN- -Continued

WATER-QUALITY RECORDS 

PERIOD OF RECORD.--Water years 1971, 1973 to current year.

PERIOD OF DAILY RECORD.--
SPECIFIC CONDUCTANCE: May to September 1976.
WATER TEMPERATURES: May to September 1976.
SEDIMENT-SUSPENDED DISCHARGE: March to September 1976.

INSTRUMENTATION.--Specific conductance and water temperature recorder since May 1976.

REMARKS.--Letter B indicates nonideal colony count. Letter E indicates estimated value. Daily specific
conductance and water temperatures for June to September 1976 are included with daily record for current year.

EXTREMES FOR CURRENT PERIOD OF DAILY RECORD.--March to September 1976:
SPECIFIC CONDUCTANCE: Maximum, 655 micromhos, Sept. 29, 30; minimum, 405 micromhos, July 7.
WATER TEMPERATURES: Maximum, 30.5°C June 11; minimum, 0.5°C Mar. 15.
SEDIMENT CONCENTRATIONS: Maximum daily mean, 1,140 mg/L Apr. 2; minimum daily mean, 9 mg/L July 18.
SEDIMENT LOADS: Maximum mean, 2,920 tons (2,650 tonnes) Apr. 2; minimum, 0.17 tons (0.15 tonnes) Sept. 14.

QUALITY DATA, w«Tf<? YEAR OCTOBER 1975 TO SEPTEMBER 1976

DATE

OCT
07...

NQV
1 ft, , ,

JAN
05...

ftfi
°2, .,

MAR
15...

APP
Oft...
13. ..21 '.'..

26, , .
MAY
03. ..12".

2U...
JUV
o?...
07...
l u .21 ** *

2«...
JUL
07...
1?...
26. .,
*UG
0?,..
09...
lh.
2 a . . .3"!!!

SEP
07...
l a » . .
20...
28...

SPF- 

CTFIC
IMSTAV- COM»
IAMFQU5 D'JCT- 

OTS- AKlCf PH
TI*E CHA»Gt (MTCRQ-

CC C S) «HOS) (UNiTTSI 
(100613 ?000°5) (OOaoO)

1030

1515

1615

1.3«5

13U5

1 300
luafl
1 100
1330

1330
1500
l?0ft

1115
13?0
tsoo
tsnu
1220

1130
1 UfHl
1 3^5

12^5

1^00
1200
1720

1215
1?no
1500
1200

34

95

59

fen

67

755

au?
383

S27
167
91

»?
e?
9o
SB
71

a a
uo
1ft

13
q »5
fl.ft
a. 3
a. 7

«,3
2, R
?.°
7.9

570

555

615

fe20

5ao

aoo
3^5
«in
U65

«9o '
560
U3o

500
U5o
itOf\
<I70
U6"

ulo
/I60 .

515

UiiO
570
5<JS
570
560

650
<t53
6^5
650

8. 1

fl.O

7.3

7. a

7.3

«.U«*5

s.a
«,s

^.3
«|6
7. 1*

<?.o
W,3
A 5
*|i
7.*?

A 3
«|t,
B p 5

7.5
B.6
R.5
".2

B.3
7^5
«.3
P. 5

COLOW . PER- 
AJR (PL*T- TUB" 015- CENT 

TAMPER- TEMPER- INUM» (510- SOLVED SATUR- 
ATURE ATURE COBALT ITV OXYSfc* ATION 
(DFG O (DEG C) UNITS) (JTU) (MG/L) 
(00020) (00010) (00080) (00070) (00300) (00301)

17.0 •

3,0

"10,0

_.

-t.o

16,02U*5

8,0
12.0

9.0
20.0
2?,f

?5,0
3?, 0
21.°
21.5
?0,5

?6 0
?rl !5
?a,o

25.0
2^,0
23. 'o
30,1

33.0

15]5
9,1

12,0

1.5

.5

,5

,b

7.0
10.5
9.0
H.O

8,0
Ki.5
18.5

20.0
?3,0
?3.0
23,5
19,0

23,0
20,8
27,o

23.0
23.5
19,0
20.5
22.0

21.0
1U.O
1U.O
8,5

30

33

15

20

25

aS
30
30
25

30
25
9

7
I*"
1!
13
11

17
1"
25

25
2U
30
15
15

8
I*
^
e

2

3

4

5

J

90
30
21
11

10
10

i.
3
2
2
U
7

5
a
3

a
6
5
5
5

8
t>
5
7

9.3

9.0

6.9

8,«

10,9

11.7
10.5
10.9
11.8

11, «
9.8
10.1

9,5
9,5
9*7
9.2
7.2

8*5
9,8
8,2

8,7.
8.3
..

6.8
7.6

7.5
7,8
8,6
9.8

89

71

50

UO

22

167
97
97

109

99
69

111

107
11*1
115
111
78

101
115
115

105
too
«-
68
90

86
78
86
65



RED RIVER OF THE NORTH BASIN

05062500 WILD RICE RIVER AT TWIN VALLEY, UN—Continued 

QUALITY DATA, *AT*R YEAR OCTOBER 1975 TO SEPTEMBER 1976

73

BIO. DIS.
CHEM. PECAL STREP. NON- ois« SOLVED SODIUM
ICAL COLI- TOCOCCI CAR. SOLVED MAG- CIS- AD- 

OXYGEN FORM (COL» HABO" 80NATP CAL. NE- SOLVED SORP- 
OEMANO (COL. OWIES NESS HARD- CIUM SIUM SODIUM PERCENT TJON 
5 DAY PER PER (CA.MfO NESS (CA) (MG) (NA) SODIUM RATIO 

DATE (MG/L) 100 ML) 10P MD (MR/L) (MG/L) (MG/L) (MG/L) (MG/L) 
(00310) (31616) (316791 (OOOQ«) (00902) (00915) (00925) (QOOiQ) (00932) (00931)

OCT 
07... .. 25 40 300 1 71 29 12 8 ,3

DATE

OCT
07,.

FEB
02..

MAY
18,.

AUG
09,,

DATE

OCT
07,, 

c c a* t" 
02..

MAY
18,.

AUG
09,,

NOV
18...

JAN
05...

FE8
0?...

MAR
15...

APR
06...
13...
21,..
26...

MAY
03...
12...
24...

JUN

02...
07...
14.,.
21...
28...

JUL
07...
12...
26...

AUG
02...
09...
16...
24...
30...

SEP
07...
1«...
20...
28, ,.

TIME

. 1030

. 1345

. 1100

1500

TOTAL
LITHIUM

(LI)
(UG/L)

(01132)

. to

, 10

. o

. 20

.«•

*.

..

..

4.6
4.2

F?.8
3.7

2.4
•»•

I. "5

1.0
1.6
I.*
1.4
5.5

2.6
1.3
1.4

»
..
..
_.
..

J.8
1 .4
6.4
t.8

TOTAL
ALUM.
INUM
CAL)

(UG/L)
(01105)

90

60

1UO

100

TOTAL
MERCURY

(HG)
(UG/L)

(71900)

.2

.1

«.5

.1

21

15

16

16

B22
B!3
25
16

20
7

24

..
OU

120
B390
148

68
67

B22

00
26
39
71
55

68
76
8

156

TOTAL
ARSENIC

(AS)
(UG/L)

(01002)

5

2

2

4

TOTAL
MOLY8.
DENUM
(MO)

(UG/L)
(01062)

2

2

3

2

75

3

8

3

11«
36
36
35

It
7

12

..
u«
89

2(18
72

73
<»5

B24

28
37
30
9(1
5ft

64
87
63

2oo

TOTAL
BARIUM
(BA)

(U6/L)
(01007)

0

0

100

0

TOTAL
NICKEL
(<"i)

(UG/L)
(01067)

50.

<50

7

<SO

300

340

}4Q

?oo

170
190
220
230

230
240
240

240
?*o
240
2?0
2?0

230
200
260

280
?80
270
?«0
2<»0

300
290
290.
300

TOTAL
BERYL-
LIUM
(BE)

(UG/L)
(01012)

10

0

0

10

TOTAL
SELE
NIUM
(SE)

(UG/L)
(01147)

0

0

0

0

17

1

0

0

20
10
27
15

10
?
5

?
o
?
0
0

9
0

1*

Q

ia
!9
54

15

23
24

18
in

TOTAL
BORON

(9)
(UG/L)

(01022)

130

90

..

150

TOTAL
SILVER
(AG)

(UG/L)
(0107T)

10

<10

0

10

75

82

8(1

72

40
45
50
53

•55
56
60

58
59
58
52
50

51
4(1
61

63
62
61
60
60

65
61
61
67

TOTAL
CAD
MIUM
(CD)

(UG/L)
(01027)

10

<10

1

<10

TOTAL
STRON.
TIUM
(SR)

(UG/L)
(01082)

130

220

150

220

27

33

32

28

17
18
24
23

23
23
23

23
25
22
21
23

24
21
27

29
30
29
31
33

33
34
34
32

TOTAL
CHRO
MIUM
(CR)

(UG/L)
(01034)

10

0

<10

0

DIS.
'SOLVED
VANA.
OlUM
(V)

(ue/L)
(01085)

1.0

.6

.*

.8

10

11

11

10

5,0
5.2
5,7
7.1

7,3
7.3
7,8

9,2
8.9
9,7
8,tt
9.7

9,0
9,8

13

16
15
16
17
20

22
19
19
18

TOTAL
COBALT
(CO)

(UG/L)
(01037)

<50

<50

0

<50

TOTAL
ZINC
(ZN)

(U6/L)
(01092)

10

10

10

0

7

6

6

7

6
6
5
6

6
6
6

8
7
8
A
9

8
10
10

11
10
11
12
13

14
12
12
11

TOTAL
COPPER
(CU)

(UG/L)
(0104<>)

0

10

0

<10

CYANIDE
(CM

(MG/L)
(00720)

.00

.00

.00

.00

.3

.3

.3

.3

,2
,2
.2
,2

.2

.£
,2

,3
.2
,3
,<J
,4

,3
,3
.3

,u
,a
,«
,a
,5

,6
.5
,5
.5

TOTAL
LEAD
(PH)

(UG/L)
(01051)

100

<100

6

<100

OIL
AND

GHEASE
(MG/L)

(00550)

1

0

•«

""



74 RED RIVER OF THE NORTH BASIN

05062500 WILD RICE RIVER AT TWIN VALLEY, MN--Continued

QUALITY D«TA, WATFP YEAR OCTOBER -1975 TO-SEPTEMBER 1976

DATE

OCT 
07,

JAN
05.

PER 
o?.

APR 
' 06.
13.
21.
26.

MAV
03,
i?.

JUM 
02,
07.

2'!
JUL* 

07. 
1?.

02.

16!
2'J . 
30. 
SEB 
07. 
1".

28^

r>IS-
SOLVEO
PO-
TAS-
SIU*
(K)

(MG/L)
0*935)

a. 6

a. a

a. 5

3.9

3.«

<;.n
4.3
3.6
3.8

3.6
3,8
5 ^

3.6
3.?
3.7
5.1
3.P

?.9
3.0
3.6

'•1.3
a , i
a.fl
a. a
a.S

0.6
a, 5
a, 7
a. 6

AI.K A-
L1M1TY

AS
CACO-*
(«5/L)

(«0fll«)

296

281

jao

3«9

30?

150
1 7«>
to;
212

222
238
2*0

237
<?u 1
233
2?0
225

217
221
245

267
260
25 i
224
271

' ?7b
26B
?7a
289

018-
SOLVtO

SULFATf
(S04)
( M G/L)

C00945)

31

25

22

•19

18

31
2<i
28
?7

23
22
?o

16
19
18
18
DO

15
1 8
Sl

37
35
35

. 70
53

52
56
55
se

0TS-
SOI.VFO
CHI.O-
R jnf
(CD
(MR/L)

(OOOUO)

?.»
4 il

3.9

3.1

?.7

2.8
2.8
2.9
2.9

3.0
?. 7
a. a

2.0
?.4
2.6
a.o
2.8

2.7
1 .0
3.8

a 3
u .3
a.o
5.7
4.2

a, 7
«.o
3,"
U.I

TOTAL
FLUO
RINE

. (F)
(HG/L1

(00951)

--

—

"

—

.

.6
,1
.1
.5

.2
«?
.?

.1
t p
,2
.2
,2

.?
Il
.3

,3
e u

1.7
.7
,5

.6
t u
.5
,^

DIS
SOLVED
FLUO-
RIDE
(F)

(MG/L)
(00950)

.2

.2

.1

.2

.2

.1
,1
.1
.1

.1

.1

.1

.1

.2

.2

.2

.2

.1

.1

.1

,2
.2
,2
.2
,2

.2

.2

.2

.2

DIS
SOLVED
SILICA
(SI02)
(MG/L)

(00955)

15

12

17

21

20

*.3
9,3
6.9
7.1

6.2
4.3
7.6

7,3
5,0
8.7

11
12

la
16
16

15
16
16
18
17

16
16
16
16

DIS
SOLVED
SOLIDS
(RESI
DUE AT
180 C)
(MG/L)

(70300)

360

335

388

598

347

231
244
247
26<*

264
283
271

342
299
275
267
272

281
27b
317

3«3
353
299
357
333

361
361
351
38«

DIS»
SOLVED
SOLIDS
(SUM OF
CONSTl"
TUENTS)
(MG/L)

(70301)

344

327

379

365

338

203
216
240
251

255
264
271

262
268
263
250
246

2U9
2U6
323

330
326
317
3a3
355

364
356
359
37tt

DIS
SOLVED
SOLIDS
(TONS
PER

AC-FT)
(70303)

,49

,46

,53

.54

.47

.31
,33
,34
.36

.36

.36

.37

.47

.41

.37

.36

.37

.38

.33

.43

.47

.46
,41
.49
,45

.49

.49
,46
.52

TOTAL TOTAL TOTAL TOTAL TOTAL
TOTAL CHLOR* TOTAL TOTAL TOTAL 01* DI* TOTAL TOTAL TRI* HEPTA.

TIME ALDRIN DANE DDO ODE DOT AZINQN ELDRIN ENDRIN ETHION THION CHLON
DATE (UG/D (UG/D (UG/D (UG/D (UG/D (UG/D (UG/D CUG/D (UG/D CUG/LJ (UG/D

(39330) (39350) (39360) (39365) (39370) (39570) (39380) (39390) (39*98) IJ9764) (39«iO)

AUG
° 9 «.. 1500 ND ND NO NO NO ND NO ND NO NU ND

TOTAL TOTAL TOTAL TOTAL
MEPTA. TOTAL HE*H. METHYL METHYL TOTAL TOTAL
CHLOR TOTAL MALA* QXy. PARA* TRI- PARA. TOX. TOTAL TOTAL TOTAL

EPOXIOE LINOANE THION CHLOR THION THION THJON APHENE 2,4*0 2i4,S»T S1LV6X
DATE (UG/L) (UG/L) (UG/L) CU&/D (UG/L) (UG/L) (UG/L) (UG/L) (UG/L) (UG/L) (UG/L)

(5*480) (59540) (J95SO) (39«80) (59600) (39T90) (J9540) (19400) (J9710) U9740) l}»760)

AUG 
09.,, NO NO NO ND NO ND ND ND ND ND ND



RED RIVER OF THE NORTH BASIN 

05062500 WILD RICE RIVER AT TWIN VALLEY, MN--Continued

QUALITY DATA, WATER YEAS OCTOBER 1975 TO SEPTEMBER 1976

DATE

OCT
07...

NOV
18...

JAN
05. ,,

FEB
02...

IS...
APR
06...
13...
21...
26...

MAY
03...
12...
24...

JUN
0?...
07...
14...
21...
28. ,,

JUL
07.,.
12...
26...

AUGSI*"
lt>'.','.
2*.. .
30...

SEP
07...
14.. ,
20...
28...

DIS-
SPLVEO
SOLIDS
(TONS
PER
BAY)

(70302)

33.2

86.0

61.9

64.5

63'. 1

*71
358
2«5
273

162
1?6
71.7

76.5
50.6
67.0
41,8
52.6

33.4
30.4
13.7

12.0
6.95
6.5!
4.23
4.27

4.19
2.73
2.76
8.25

TOTAL
NITRITE

PLUS
NITRATE

(N)
fMG/L)

(00630)

.00

.01

.16

.19

.26

,45
.16
.03
.01

.01

.01

.05

.01

.02

.02

.04

.03

.03

.01

.00

.01
,03
.01
.62
• °2

.02

.01

.01

.02

DIS
SOLVED

NITRITE
PLUS

NITRATE
(N)

(MlJ/L)
(00631)

.00

.01

.15

.17

.26

.41

.16

.0?
,00

,01
.01
.04

.01

.02

.01

.04
,03

.01

.01

.00

,00
.01
.01
.39
.01

.01

.00

.01

.01

TOTAL
AMMfJMlA
MITRO.
GFM
CM)

(MfJ/L)
(OQMO)

.01

. n ?

.'8

.25

.23

.18

.05

."2

.01

.01

."2

.02

.02

.01
,n«
.05
.02

.01

."7

.CO

.00

.00

.00
..

.02

.01

.00

."3

.01

DIS
SOLVED

AMMONIA
NTTRQ-
GEM
(M)

(MG/L)
(00606)

.01

,00

.18

.25

.23

.15

.05

.0?

.01

.01

.02
,00

.01

.01

.01
,02
,01

,01
,01
.00

,00
.00
,00
.00
.02

.01

.00

.00

.00

TOTAL
KJEL-
RAHL
MITHO-
GF.N
(N)

fMG/L)
(00625)

1.5

1.4

1.7

1.5

1.2

2.4
1.5
1.3
1.1

.85
1.1
.75

.58
. .68
.68
.75
.ep
.60
.83
,64

.65

.78

.as

.77

.21

,5?
.56
.48
.26

DIS
SOLVED
KJtL.
NITRO
GEN
(N)

(MG/L)
(00623)

1.2

1.1

1.7

1.5

1.1

1.3
.72
.99
.67

.85

.86

.55

.56

.58
,65
.55
.53

.40

.50

.56

.48

.40

.29

.81

.21

.52

.34

.29

.27

TOTAL
PHOS
PHORUS
(P)

(MG/L)
(00665)

,04

.02

,04

.01

.03

.24

.12
,10
.05

.03

.03

.04

.04

.03
,04
,04
.06

.04

.07

.08

,04
.03
.02
.04
,04

,04
.06
,04
.03

OIS-
SOL-
VEO-
PHOS-

PMQRUS
(P)

(MG/L)
(00666)

,02

,00

.02

,00

.02

.03
,04
.01
.00

.00

.00

.03

.02

.02
,03
,04
,03

,03
,05
.08

.01
,01
.01
.03
.03

.03

.02
,0«
.02

TOTAL
Q8TMO
PHOS
PHORUS
(P)

(HR/L)
(70507)

mm

mm

mm

•"

..

.05

.01

.02
,00

,00
,00
.01

.01

.01

.01

.02

.01

,02
.04
,08

.03

.02

.00
,03
,04

, Oi
.04
.04
.02

DATE
Tint

TEMPER.
A TORE

(OtG C) 
(00010)

(UNITS) 
(00400)

P£8-
!>IS- CfclxT 

SOLVED SATUR- 
OXYtifcc. AT10N

(OOJOO) (OOiOl)

18,
18.
18.
18.
18.
1*.
l«.
16.
1*.
19.
19.
19,
1*.
19,

0900
1100
1300
1500
1700
1900
2100
2300
0100
0300
0500
0700
0900
1100

14, b
15,0
17,0
18, e
19,8
18,5
18,0
17,0
17.0 .
16,0
15,5
15,0
15.0
15.5

8.S
8,6
8.B
8.7
8.7
9.M
6.7
8,B
8,8
B.8
8. 8
6,8
8.7
8.7

9.5
9,6
9,t>
9.5
9,2
9,1
8,3
8,5
8.1
8.1
8.3
8,4
9,1
6.7

96
98

103
106
104
101
91
91
87
85
86
86
92
87



76 RED RIVER OF THE NORTH BASIN 

05062500 WILD RICE RIVER AT TWIN VALLEY, MN-

OATF

OCT

07.., 
MOV
I"..,

JAM 
05...

APR 

Ofr. 
1*.
21.
26.

*AY

o?.
1?.
2«.

JUN 
0?.
07.

Jt'L 
07. 
'2.

o?. 
o«. 
16.

07.

QUALITY DATA, *ATf<? YEAR OCTOBER TO

-Continued

1976

OIS- 
SQL.VEO

PMQS-*
PHQRUS
fP)

("G/L1
(0067H

,01

.00

,0"

.00

.00

.01
,00
.01
.00

.00
• .00

.01

.PI

.0"

.01

.01

.01

.0?

.0?
,0ft

.01
,01
.00
.01
.0?

.05

.0?
,00
.01

TOTAL 
ORGANIC
PHOS
PHORUS
(P)

CMG/L)
(00670)

..

..

..

--

..

.0«
!oo
.00
.00

.03

.01
,00

.00

.00
,00
,OQ
.01 .

,00
,oe
.00

mm

."1
,01
.01
.00

.01

. 0?

.00
,00

ORRAwjC
PMUS-
PwQRUS
rp)

CMG/t)
(00673)

..

—

"

—

..

.00

.00

.00

.00

.00

.00

.00

.00

.01
,00
.01
.00

,00
.0?
.00

..
.00
.00
.02
.01

.00

.00
,0ft
.00

TOTAL
TRON
(Ft)
ruG/u

f 010«5)

140

380

300

3«0

320

160
190Q
1 100
980

' 500
030
230

170
190
260
230
310

260
2*0
260

260
270
220
310
260

360
jao
310
280

nis-
SOLVf D
THON
f Ffc)
("G/D

(01046)

..

—

«

..

—

too
&0
60
90

90
70
30

eo
30
20
eo
00

in
3o
3"

60
30
30
ao
70

00
0

20
30

TOTAL
MAN

GANESE
(MM)

(U6/L)
(01055)

00

70

JOO

220

120

20
15&
150
no
80
90
60

10
50
90
60
80

70
70

100

90
110
70

ISO
SO

160
110
! 10
60

DIS-

MAN«
GANF.Sfe
C*N)

(UG/L)
(01056)

mm

mm

mm

' "

mm

10
30
10
30

00
30
30

20
20
20
30
20

20
30
50

60
70
00
eo
40

160
70
90
60

D1S- 
50L- 

TOTAL VED
ORGANIC ORGANIC
CARBON CARBON
(C) (C)
(MG/U. CMG/L)

(00680) (00*81)

32

12

13

11

6.5

.. --

.. .. •

.. mm

mm mm

mm

mm mm

mm

mm

mm mm

mm mm

mm , mm

mm mm

mm mm

mm mm

mm mm

mm

20
.. mm

mm mm

mm

mm

•mm mm

mm mm

mm

OATF

AUG

09, 
09, 
09, 
09, 
09,
09.
10. 
10.

io|
10. 
10, 
10.

Tint

1500 
16PO

?uoo

ObOO 
08no 
1 0 o fi

ATUftt
(Otr, o (UNITS)

SOtVtO SA1UR 
OXYCifcM ATIQNi 
<«G/U

("0010) (00400) (00300) (OP301)

?3.5

??!o

?. \ . 0 

2l|o

?i.O 
?S.O

s.r

8, a

8.3 
«• * 
7.8 
7.3 
6.2

6.0
6.1 
7.7

too
102
97

7B 
72 
71



j
2
3

5

6
7
g
9
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RED RIVER OF THE NORTH BASIN

OS062SOO WILD RICE RIVER AT TWIN VALLEY, Mtf- -Continued 

CONDUCTANCE (MICR0MH03/C* AT 25 OEC, O» «ATC» Y&AR OCTOBER 1975 TO SEPTfcMBFR

77

OAV

FEBRUARY MARCH APBR

MAX MEAN MAX MfAN MEAN

MAV 

MJN M£AN

14
15

17
18
19
20

21
22 
23-
20
25

26
27
28
29
30
31

096

086 
472 
1*5 
460

<»B6 
499

^>06 
492

096
ase

071 
465 
"57 
4U7

474
077

472
a;t»

096
092

a/8 
468 
4bt 
057
a71

480
068
093
487
063

DAY

3
0
5

6
7
8
9

10

12
13

15

17
18
19
20

?!
22
23
2fl
25

26
27
28
29
30
31

MAX

090 
«98 
«83 
06U

085
076
065
067

065
079
179
090
067

06"? 
«59 
060 
068 
a68

a?2 
a55 
063 
a66 
061

068
050
055
059
055

JUNE 

MJN MEAN

aeo 487
(166 082
050 065
au6 055

041 
051 
«01 
Oo7 
000

«52 
063 
«T1 
066
050

053
053
048
059
063

aoe 
«57 
«55 
035

045 
032 
OoO 
438
442

063
465
053
055
053

060 
a70 
070 
079 
057

057
456
056
063
466

057 
009 
060 
«61 
050

055 
Ofll 
007 
006 
a46

ai9

an 
025 
437
009

061
068
063
466
077

555
561
573
570
500

469 
500 
509 
«516 
51«

518
525
532
510
527
525

JULY 

«IN

U3? 
ai* 
a\3>

oOS 
01« 
030 
aoT

ai3 
003 
009 
058 
453

09fl 
5ai 
555 
090 
073

471 
o73 
489 
091
"50?

50? 
502 
<51« 
5t6 
505 
507

n\<* 
016

ao8 
021 
030 
oa«

«57 
«57 
056 
062 
0&1

536
552
565
503
089

081 
a9l 
tjno 
507 
5lfl

511 
S16 
525 
523 
518 
516

MAX 

"537

55J 
5J7

532
5a5 
5aH 
550 
500

500
503
503
529
532

536
538 
505 
551 
5S6

560
561
577
597
590

581 
57? 
597 
600 
600 
607

AUGUST

MJN HEAN

5U 527
523 5UO
530 543
50" Saj
507 5t«

525
532
532
525

532
529
516
523
521

523
53« 
500 
5a5 
5oS

509 
509 
505 
56P 
556

558 
561 
577 
581 
58a 
590

535 
S40 
Sao 
532

Sifc 
536 
527 
520 
526

528
536
543 
5afl 
550

<J56 
555 
55B 
577 
577

570
569
587
591
592
596

MAX

607 
607 
603 
607 
6J3

*»10 
607 
597 
600 
597

600
600
610
619
607

607 
&U7 
613 
613

629 
63i 
633 
636 
602

602 
6<i2 
652 
655 
655

590 
59« 
590

580 
i>77
57« 
587

590
590
597
590
590

590 
59o 
597 
59'
590

610 
6^7 
610 
629 
636

636 
636 
639 
«>a5 
639

598 
^99 
596

598 
^,97 
589

595
597
605
605
602

599
599
602
607
607

621 
62a 
626 
630 
639

638 
6«0 
605
650
646



78 RED RIVER OF THE NORTH BASIN 

05062500 WILD RICE RIVER AT TWIN VALLEY, UN—Continued

T|MPFHA1tis<E fDFG, C) r>f wATte, -cATFw YEAR OCTOBER 1975 to

ABC* APBll

11
12
13

16
1 7

20

?3

31

• •• 

mmm 

••••

«•« 

• •»

21.5
21.0

18.5
21.5
22.0
22.5
23,n

iO.S
19.5
2U.O
22.5
#2,5
21. 0

• mm 

*•»•

mmm 

mmm 

m mm

mmm 

mmm 

mm m

18.0
15.5

16,0
!<i,5
15,5
15,5
11,0

17.5
16,0
16.5
16.5
IK. 5
16. b

mmm

mmm 

mmm

mmm

mmm 

mmm

19.0
A8.5

17.0
18.0
18.5
19,0
20.0

18,0
17,5
16,0
19.5
20,0
«:o,o

10

11
12 
1 J 
lu
15

16
17
1»
19
SO

21 
?2 
23 
3" 
?5

27
?8
29
30
31

23.5
25.5
25.0 
2*>,0

29. n 
?P,S 
30.0

30.5 
2*,0 
26,5 
25,5 
21.0

20,5 
19.0 
19.0 
?3.5 
26.0

27,0

2u.s 
25.0

?3.0

2i. n 
26.0

JUNE 

HIM

17,5
19,5
21.5
19.5

21.5 
22,5 
23,0 
2<i.S 
23,0

20.0 
2«,0 
?1.0 
21,0 
16.5

16. 5 
ia,5 
15.0 
16.0

2t,0 
21.0 
22.5 
21,0 
19.0

20.0
17,0
18.5
19,0
19,0

M£AN

20.5 
22,5 
23.0 
2?,5
23.0

21,0
25.0
26,0
26,5
26.5

27,0
25,5
?a.o
23,0 
IB.5

1 7,5
18,0
16,5
18.5
22.0

2<l,0 
25.0 
25,5 
22.5 
21,S

21,5
20.0
21,0
21,5
22.5

MAX 

27.0

27*0 
2*.5

2B.5 
25.5 
26,0 
27.0

25.0 
2fc.O 
2B.5 
2S. n

25,0 
27.0 
^7.5 
30.0

27.5 
2B.O 
27.0 
«^.S 
2«,0

2«.0 
27.0 
27.5 
2a,o 
2s. o 
26,0

JULY

20,0 
20.5 
21.5 
21.5 
2?. 5

23.5

2?. 5
?0.0 
?n,5 
21.? 
21.5

20.5
23.5
23.5

21.5
23.5

23.5 
22.5 
2?. 5 
?1.S
20,5
20.0

AUGUST

23.5
23.5
2a,o 
2«,5 
25.0

26,0 
25,5 
2«.0 
25,0 
25. 5

2«,5 
22,5 
23. S 
25.0 
23,5

21.5

2».5 
26.0

25.0
25.0
25.0
26,0

26.0
25.0
25,0
23.0
23,0
23.0

26.0
25,5
26. 0
27.5
26.5

26.0
26.5
26.5
26.0
28.0

27.5
26.0
25.0
?a.5
2«»,5

24.0
2", 5
28.0
28.5
27.5

2«.5
28,0
26.5
27.5
27.5

26,5
25*,0
?1 .0
22, ('
21, 0
23.5

20.0
19,5
21.0
22.5
22.5

19.5
20.5
21. 0
21.5
21.5

22.5
22.0
21.5
20,0
16.5

18.5
2.0,5
22. S
2u.O
23.5

23,0
21.5
21,0
21.5
22.5

22.5
20,0
17,5
10. S
18.0
20.0

23.5
23.0
23,5
25.0
2U.S

23.0
23.5
23.5
23.5
2«,5

25.0
24.0
23.5
22.5
21,5

21.0
22.0
25.0
26,5
25.5

25,5
24,5
23.5
•'4,'}

25.0

25,0
23,0
19,0
19.5
21.0
21.5

HAD 

21.0
22.0
21.0
21.5
22.0

23.5
21.5
19.0 
I". 5

19,5
17.5

18,0 
20.0 
20,5 
19. S 
le.O

15,0 
i«,5 
IJ.o 
13.5 
12,5

12,0 
1*.5
H.o
10.0
15.5

MJN

17,5
15,5
17.5
16.0
17.0

20.5
19,0
16.0

16.0
18, 0
16.5
15.0

t<».5 
15.0 
17.0 
lb.5
14,0

12.5
12.0
10.5
10.5
11.5

1 1.0
10,0
9.0

10.0
11.5

MEAN

18.5
18.5
19.5
ie,5
.19,5

21.5
«i2.0 
20.0 
17,5 
17,0

16,5 
1P.O 
16, 0 
16,0 
IS,5

16.0
17.5
19.0
i»,y
15.0

1(1.0 
13.5
V2.0 
12,0 
12,0

M.5 
M,5 
11.0 
12,0 
13,5



RED RIVER OF THE NORTH BASIN 

05062500 WILD RICE RIVER AT TWIN VALLEY, MN--Continued

79

OCT. 7,
1030 HOURS

_ORGAN T SM_NAME____

CHLOROPHYTA 
CHLOROPHYCEAE 
.CHLQPOCOCCALES 
..HYDWOOICTYACEAE 
...PEOIASTRUM 
..OCCYSTACEAE 
...ANKISTROOESMUS 
..SCENEDESMACEAE 
...SCFNEOESMUS 
HRYSOPHYTA 
BACILI AR10PHYCEAE
,C£NT°ALES
..COSCINODISCACEAE
...CYCLOTELLA
.PENN&LES
..ACHMANTHACEAE
...ACHNANTHES
...COCCONEIS
..CYMHELLACEAE
...CYM8ELLA
...EPITHEMIA
..DIATOMACEAE
...OUTOMA
..GOMPHONEMATACEAE
...GOWPHONEMA
..NAVICULACEAE
...NAVICULA
..NIT7SCHIACEAE
...NlTZSCHIA

_COMMON_NAME. 

G«EEN ALGAE

__ CELLS/ML

DIATOMS 
CENTRIC

PENNATE

N4VICULOIO

130

100

ai
21

ai
21

100

130

PER_CENT

0

0

23

19

0

19

23

NOTE: D - DOMINANT ORGANISM? GREATER OR EQUAL TO lb%
L - LESS THEN 1%; MAY NOT HAVE 8EEN ACTUALLY COUNTED 
ANALYSIS METHOD: SEDGKICK-RAFTER CHAMBER * 200-* MICROSCOPE 
DIVERSITY INDICES. BASED ON ACTUAL COUNTS:

PHtL/DIV 0.779 
.779CLASS

ORDER 1.^03 
FAMILY 2.537 
GENERA 2.614



80 RED RIVER OF THE NORTH BASIN 

05062500 WILD RICE RIVER AT TWIN VALLEY, UN — Continued

NOV. 18. 1975 
1515 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

4.000 CELLS/ML

_OP<-, AN I SM _ NAME ___________

CHLOROPHYTA
.CHLOROPHYCEAE
..CHLOtfOCOCCALES
...OCCYSTACEAE
....ANKISTROOESMUS
CHRYSOPHYTA
.BACILLARIOPHYCEAE
..CF.NTRALES
...COSClNOniSCACEAE
....CYCLOTELLA
..PENNIES
...ACHNANTHACEAE
....COCCONEIS
...CYMBELLACEAE
....CYM8ELLA
....EPITHEMIA
...OIATOMACEAE
....OIATOMA
...NAVtCULACEAE
....NAVICULA
...NIT7SCHIACEAF
....NITZSCHIA
...SURTRELLACEAE

.CHRYSOPHYCEAE

..CHRYSOMONAUALES

. . .OCHROMONADACEAE

....DIMOHRYON
F.UGLENOPHYTA
.EIIGLENOPHYCEAE
..EUGLENALES
...EUGI ENACEAE
....TRACHELOMONAS

.COMMON_NAME_^____ CELLS/ML PER_CENT 

GREEN ALCiAE

DIATOMS 
CENTRIC

PFNNATE

NAVICULOID

YFLLOW-BHOWN ALGAE

EUGLENOIOS

b30

1,800

88

88

960

13

350

NOTE: o - DOMINANT ORGANISM; GREATER OR EQUAL TO ib«
L - LESS THEN 1%; MAY NOT HAVE BEEN ACTUALLY COUNTED
ANALYSIS METHOD: SEDGHICK-RAFTER CHAMBEH • «?oo-x MICROSCOPE
DIVERSITY INDICES. BASED ON ACTUAL COUNTS:

PHYL/DIV 0.9*6
CLASS 1.290
ORDER 1.9S4

FAMILY 3.303
GENERA 2.303



RED RIVER OF THE NORTH BASIN 

05062500 WILD RICE RIVER AT TWIN VALLEY, MN--Continued

81

JAM. 5,
1615 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

260 CELLS/ML

..ORGANISM_NAME.

CHLOROPHYTA
.CHLOROPHYCEAE
..CNLQBOCOCCALES
...OCCYSTACEAE
....ANXISTROOESMUS
CHRYSOPHYTA
.BACILLARIOPHYCEAE
..PENNALES
...ACHNANTHACEAE
....COCCONEIS
...CYMHELLACEAE
....EPITHEMIA
...DIATOMACEAE
....OlATOMA
...FRAGILARIACEAE
....SYNEORA
...GOMPHONEMATACEAE
....GOMPHQNEMA
...NAVICULACEAE
....CALONEIS
...NITZSCHIACEAE
....NITZSCHIA
EUGLENOPHYTA
.EUGLENOPHYCEAE
..EUGLENALES
...EUGLENACEAE
....EUGLENA

.COMMON_NAME______ CELLS/ML 

GPEEN ALGAE

DIATOMS
PENNATE

9

81

130

9
NAVICULOIO

9

9
EUGLENOIOS

PtR_CENT

0

3

31

48

3

3

3

NOTE: D - DOMINANT ORGANISM; GREATER OR EQUAL TO ib%
L - LESS THEN 1%J MAY NOT HAVE BEEN ACTUALLY COUNTED
ANALYSIS METHOD: SEOGWICK-SAFTER CHAMBER • zoo-x MICROSCOPE 
DIVERSITY INDICES. BASED ON ACTUAL COUNTS;

PHYL/DIV 0.4.11 
CLASS 0. 
ORDER 0.

FAMILY 2

.431
,431
,036

GENERA 2.036

FEB. 2. 1976 
1345 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

180 CELLS/ML

..ORGANISM_NAME. ..COMMON_NAME.

CHRYSOPHYTA 
BACILLARIOPHYCEAE 
CENTPALES 
.COSCINODISCACEAE 
..CYCLOTELLA 
PENN4LES 
.ACHNANTHACEAE 
..COCCONEIS 
.DIATOMACEAE 
..OIATOMA
.FPAGILARIACEAE 
..SYNEDRA 
.GOMPHONEMATACEAE 
..GOMPHONEMA
.NAVICULACEAE
..CALONEIS
..NAVICULA
.NIT7SCHIACEAE
..NITZSCHIA

DIATOMS 
CENTRIC

PFNNATE

NAVICULOID

CELLS/ML

11

22

22

60

11

5
38

PERCENT

12

12

34

6

3
22

NOTE; D - DOMINANT ORGANISM; GREATER OR EQUAL TO ib%
ANALYSIS METHOD: SEOGWICK-RAFTER CHAMBER » 200-x MICROSCOPE
DIVERSITY INDICES. BASED ON ACTUAL COUNTS: 

OROER 0.317
FAMILY 2.436
GENERA 2.572



82 RED RIVER OF THE NORTH BASIN 

05062500 WILD RICE RIVER AT TWIN VALLEY, UN—Continued

MA 1?. 15, 1976 
HOURS

IDENTIFICATION OF PHYTOPLANKTON 

160 CELLS/ML

.ORGANISM_NAME _____

CHLOROPHYTA
.CHLOROPHYCEAE
..CHLOROCOCCALES
...OCCYSTACEAE
....ANKISTRODESMUS
CHRYSOPHYTA
.BACILLARIOPHYCEAE
..CENTRALES
...COSCINODISCACEAE
....CYCLOTELLA
....MELOSIRA
..PENNflLES
...ACHNANTHACEAE
....COCCONEIS
...CYMHELLACEAE
....CYMBELLA
....EPITHEMIA
...DIATOMACEAE
....DIATOMA
...FRAGILARIACEAE
....FRAGILARIA
....SYNEORA
...GOMPHONEMATACEAE
....GOMRHONEMA
...NAVICULACEAE
....GYROSIGMA
....NAVICULA
....NEIOIUM
...NITZSCHIACEAE
....NITZSCHIA
...SURIRELLACEAE
....CYMATOPLFURA
....SURIRELLA
EUGLENOPHYTA
.EUGLENOPHYCEAE
..EUGLFNALES
...EUGIENACEAE
....ELIGLENA

_COMMON_NAMt_. 

GRFEN ALGAE

DIATOMS 
CENTRIC

PENNATE

NAVICUL01D

CELLS/ML

11

18
7

IB

4

11

7

4

33

4

Pf-R.CENT

EUGLENOIDS

11
5

11

0
18
2

20

2
0

NOTE: o - DOMINANT ORGANISM; GREATER OR EQUAL TO ib%
L - LESS THEN 1%; MAY NOT HAVE BEEN ACTUALLY COUNTED
ANALYSIS METHOD: SEOGWICK-RAFTFR CHAMBER » £oo-x MICROSCOPE
DIVERSITY INDICESt BASED ON ACTUAL COUNTS: 

PHYL/OIV 0.359 
CLASS 0.3S9 
ORDER 0.974

FAMILY 3.009 
GENERA 3.249



RED RIVER OF THE NORTH BASIN 

OS062SOO WILD RICE RIVER AT TWIN VALLEY, MN--Continued

APS. 6« 1976 
1300 HOURS

IDENTIFICATION OF PHYTOPtANKTON

a,ooo CELLS/ML

..ORGAN ISM_NAME_____,

CHLOROPHYTA
.CHLOROPHYCEAE
..CHtOROCOCCALES
...OCCVSTACEAE
....ANKISTROOESMUS
..VOIVOCALES
...CHLAMYDOMQNA0ACEAE
....CHt AMY00MONAS
CHRYSOPHYTA
.BACILIARIOPHYCEAE
..CENTPAtES
...COSCINOOISCACEAE
....CYCLOTELLA
....MELGSIRA
..PENNALES
...ACHNANTHACEAE 

0 ....COCCONEIS
...CYMBELLACEAE
....CYMBELLA
....EPtTHEMIA
...OIA^OMACEAE
....DI«TOMA
...FRAGILARIACEAE
....FRAGILARIA
....SYMEORA
...GOMPHONEMATACEAF 

t ....GOMPNONEMA
...NAVICULACEAE
....NAVICULA
...NIT7SCHIACEAE
....NITZSCHIA
CYANOPHYTA
.MYXOPHYCEAE
..OSCILLATOR!ALES
...NOSTOCACEAE 

L ....ANaBAENA
...OSCILLATORIACEAE 

L ....OSCILLATOPIA

_COMMON_NAME. 

GREEN ALGAE

DIATOMS 
CENTRIC

PENNATE

NAVICULOID

SLUE-GREEN ALGAE
FitAMENTOUS

CELLS/ML

160

160

220
160

380

110
54

110
110

Z20 

270

PERCENT

11
8

19

5
5

0

II 

14

NOTE: 0 - DOMINANT ORGANISM* GREATER OR EOUAL TO lb%
L - LESS THEN 1*1 MAY NOT HAVE BEEN ACTUALLY COUNTED 
ANALYSIS METHOD! SEDGWICK-RAFTER CHAMBER , 200-X MICROSCOPE 
DIVERSITY INDICES* BASED ON ACTUAL COUNTS! 

PHYL/OIV 0.639
CLASS 0.639 
ORDER 1.447

FAMILY 3,015 
GENERA 3.384



84 RED RIVER OF THE NORTH BASIN 

05062500 WILD RICE RIVER AT TWIN VALLEY, MN--Continued

APR. 13, 1976 
HOURS

IDENTIFICATION OF PHYTOPLANKTON 

3,900 CELLS/ML

_ORGANISM_NAME________

CHLORQPHYTA 
.CHLOROPHYCEAE 
..CHLOWOCOCCALES 
...MICPACTINIACEAE 

L ....MICRACTINIUM 
...OCCYSTACEAE 
....ANMSTROOESMUS 
..VOLVOCALES 
...CHLAMYDOMONAOACEAE 
....CHLAMYOOMONAS 
CHRYSOPHYTA 
.BACILIARIOPHYCEAE 
..CENTRALES 
...COSCINODISCACEAE 
....CYCLOTELLA 
..PENNALES 
...ACHNANTHACEAE 
....ACHNANTHES 
....COCCONEIS 
...OIATOMACEAE

I ....OlATOMA
...FRARILARIACEAE 

I. ....FRA61LARIA 
L . ...SYNEDRA

...GOMPHONEMATACEAE 
L ....GOMPHONEMA

...MERIDIONACEAE 
L ....MEWIDION

...NAVICULACEAE

....NAVICULA

...NIT7SCHIACEAE 
D ....NlTZSCHIA

...SURIRELLACEAE 
L ....SURIRELLA

.CHRYSOPHYCEAE

..CHRYSOMONADALES

...OCHROMONADACEAE 
L ....OINORRYON

CYANOPHYTA
.MYXOPHYCEAE
..OSCII.LATORIALES
...OSC1LLATORIACEAE 

D ....LYNGHYA
PYRRHOPHYTA
.OINOPHYCEAE
..PERiniNIALES
...PERIDINIACEAf

i ....PERIOINIUM

_COMMON_NAME__ 

GREEN ALGAE

DIATOMS 
CFNTRIC

PENNATE

CELLS/ML

110

110

540

110
110

NAVICULOIO

YELLOW-BKOWN ALGAE

BLUE-GREEN ALGAE
FIlAMENTOUS

OINOFLAGELLATES

110

980

PER_CENT

14

1,800

NOTE: 0 - DOMINANT ORGANISMJ GREATER OR EQUAL TO Ib*
L - LESS THEN 1%; MAY NOT HAVE BEEN ACTUALLY COUNTED
ANALYSIS METHODS SEDGWICK-RAFTER CHAMBEK . 2oo-x MICROSCOPE
DIVERSITY INDICES, BASED ON ACTUAL COUNTS: 

PHYL/DIV 1.2^4 
CLASS 1.354
ORDER i.?aa

FAMILY Z.0«>9 
GENERA Z.I3S



RED RIVER OF THE NORTH BASIN 

05062500 WILD RICE RIVER AT TWIN VALLEY, MN--Continued

85

APR. 21. 1976 
1100 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

33,000 CELLS/ML

.ORGANISM_NAME.

CHLOROPHYTA
.CHLOROPHYCEAE
..CHLOROCOCCALES
...OCCYSTACEAE
....ANKISTROOESMUS
...SCEMEOESMACEAE
....SCFNEOESMUS
....TETRASTRUM
CHRYSOPHYTA
.BACILLARIOPHYCEAE
..CENTRALES
...COSCINOOISCACEAE

0 ....CYCLOTELUA
I. ....MELOSIRA 

..PENNAUES 

...ACHNANTHACEAE 

....COCCONEIS 

...CYMRELLACEAF
L ....AMPHORA
L ....EPITHEMIA 

...FRAGILARIACFAE 

....FRAGILARIA 

...GOMPHONEMATACEAE 

....GOMPHONEMA 

...NAVICULACEAE
L ....CALONEIS 

...NIT7SCHIACEAE
0 ....NITZSCHIA 
CYANOPHYTA 
.MYXOPHYCEAE 
..CHROOCOCCALES 
...CHROOCOCCACEAE

0 ....ANACYSTIS I 
PYRRHOPHYTA 
.OINOPHYCEAE 
..PERIOINIALES 
...GLENODINIACEAE

L ....GLFNOOINIUM

.COMMON_NAME. 

GREEN ALGAE.

DIATOMS
CENTRIC

PFNNATE

NAVICULOIO

BLUE-GREEN ALGAE 

COCCOIO

DINOFLAGELLATES

CELLS/ML

1,5.00

2»bOO
a,ooo

13,000

250

2.300

250

6,600

5,100

PER.CENT

36
0

0
0

7

1

0

20

16

NOTE'. D - DOMINANT ORGANISM; GREATER OR EQUAL TO 1596
L - LESS THEN 1%; MAY NOT HAVE BEEN ACTUALLY COUNTED
ANALYSIS METHOD: SEOGWICK-RAFTER CHAMBER » 2oo-x MICROSCOPE
DIVERSITY INDICES. BASED ON ACTUAL COUNTS:

PHYL/DIV 1.27S
CLASS 1.275
ORDER 1.923
FAMILY 2.<.07
GENERA 2.S<»8



RED RIVER OF THE NORTH BASIN 

05062500 WILD RICE RIVER AT TWIN VALLEY, MN--Continued

MAY 3t 1976 
1330 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

3t900 CELLS/ML

.ORGANISM_NAME.

CHLOROPHYTA
.CHLOROPHYCEAE
..CHLOROCOCCALES
...OCCYSTACEAE
....ANKISTROOESMUS
....SELENASTRUM
....TETRAEDRON
...SCENEOESMACEAE
....SCFNEDESMUS
..TETRASPORALES
...PALMELLACEAE
....SPHAEROCYSTIS
CHRYSOPHYTA
.BACIUt.ARIOPHYCEAE
..CENTPALES
...COSCINODISCACEAE
....CYCLOTELLA
....MELOSIRA
..PENNALES
...ACHNANTHACEAE
....COCCONEIS
...DIATOMACEAE

L ....DIATOMA
...FHAGILARIACEAE
....FR4GILARIA
....SYNEDRA
...GOMPHONEMATACEAE
....GOMPHONEMA
...MERIDIOMACEAE
....MEBIDION
...NAVICULACEAE
....NAVICULA
...N1T7SCHIACEAE
....NITZSCHIA
.CHRYSOPHYCEAE
..CHRYSOMONADALES
...CHROMULINACEAE
....CHRYSOCOCCUS
...OCHROMONADACEAE
....OCHROMONAS
CYANOPHYTA
.MYXOPHYCEAE
..CHROOCOCCALES
...CHROOCOCCACEAF

D ....ANACYSTIS

.COMMON_NAME. 

GREEN ALGAt

DIATOMS 
CENTRIC

PENNATE

NAVICULOID

YELLOW-BKOWN AL6AE

BLUE-GREEN ALGAE 

COCCOID

.„ CELLS/ML

b30 
96 
96

290

380

140
96

48

190
140

96

190

96

380

48

140

PEK_CENT

13
2

7

10

5

2

10

24

NOTE: 0 - DOMINANT ORGANISM! GREATER OR EQUAL TO lb%
L - LESS THEN 1%J MAY NOT HAVE BEEN ACTUALLY COUNTED
ANALYSIS METHOD: SEOGWICK-RAFTER CHAMBER , zoo-x MICROSCOPE
DIVERSITY iNDICESt BASED ON ACTUAL COUNTS:

PHYL/DIV 1.555
CLASS 1.770
ORDER 2.305

FAMILY 3.2?9
GENERA 3.574



RED RIVER OF THE NORTH BASIN 

05062500 WILD RICE RIVER AT TWIN VALLEY, MN--Continued

87

MAY 13, 1976 
1500 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

5,300 CELLS/ML

.ORGANISM_NAME.

CHUOROPHYTA 
.CHLOROPHYCEAE
..CHLOtfOCOCCALES
...HYDWOOICTYACEAE
....PEOIASTRUM
...OCCYSTACEAE
....ANMSTRODESMUS
....TETRAEORON
...SCENEOE5MACEAE
....CRUCIGENIA
....SCtNEDESMUS
CHRYSOPHYTA
.BACILLARIOPHYCEAE
,.CENT»ALES
...COSCINOOI5CACEAE
....CYCLOTELUA
....MELOSIRA
..PENNALES
...ACHNANTHACEAE
....ACHNANTHES
...CYMHELLACEAE
....RHOPALODIA
...OIA OMACEAE
....DIATOMA
...FRAMLARIACEAE
....FRAGILARIA
....SYNEDRA
...GOMPHONEMATACEAE
....GOMPHONEMA
...NAVJCULACEAE
....NAVICULA
...NIT?5CHIACEAE
....NIT2SCHIA
.CHRYSOPHYCEAE
. .CHRYSOMONADALES
...CHROMULINACEAE
....CHRYSOCOCCUS
CYANOPMYTA
.MYXOPHYCEAE
..CHROOCOCCALES
...CHROOCOCCACEAE
....ANACYSTIS
EUGLENOPHYTA
.EUfiLENOPHYCEAE
..EUGLENALES
...EUGlENACEAE
....TRACHELOMONAS

_COMMON_NAME. 

GREEN ALGAE

DIATOMS 
CENTRIC

PENNATE

NAVICULOID 

YELLOW-BROWN ALGAE

BLUE-GREEN ALGAE 

COCCOIO

EOGLENOIOS

CELLS/ML

380

1,000
100

140
900

170

35.

69

140
170

140 

140 

b90

PERCENT

5

20

3
17

1

1

0

3
3

3

3

11

18

NOTE: o - DOMINANT ORGANISM; GREATER OR EQUAL TO ib%
L - LESS THEN 1%; MAY NOT HAVE BEEN ACTUALLY COUNTED
ANALYSIS METHOD: SEDGWICK-RAFTER CHAMBER « zoo-x MICROSCOPE
DIVERSITY INDICES. BASEO ON ACTUAL COUNTS:

PHYL/DIV l.S>33
CLASS 1.803
ORDER 1.948

FAMILY 3.096
GENERA 3.360



RED RIVER OF THE NORTH BASIN 

05062500 WILD RICE RIVER AT TWIN VALLEY, MN--Continued

MAY 17. 1976 
Ib30 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

14.000 CELLS/ML

..ORGANISM_NAME_________ ..COMMON_NAME____ CELLS/ML PER_CENT

CHLOROPHYTA GREEN ALGAE
.CHLOROPHYCEAE
..CHLOROCOCCALES
...COELASTPACEAE

0 ....COELASTRUM 8.100 15
...OCCYSTACEAE

L ....OOCYSTIS • 0 
L ....TETRAEORON 0

...SCENEOESMACEAE 
0 ....SCENEOESMUS 3.300 34

...OCCYSTACEAE

....GLOEOACTINIUM 260 2
CHRYSOPHYTA
.BACILLARIOPHYCEAE DIATOMS
..PENNflLES PENNATE
...ACHNANTHACEAE 

L ....COCCONEIS 0
...FRAGILARIACEAE
....FfUGILARIA 830 6

L . ...SYNEDRA 0
...NAVICULACEAE NAVICULOID
....NAVICULA 190 1
...NITZSCHIACEAE 

L ....NITZSCHIA 0
CYANOP"YTA BLUE-GREEN ALGAE
.MVXOPMYCE4E
..CHPOOCOCCALES COCCOID 
...CHROOCOCCACEAE

D ....AN4CYSTIS 6.500 *8 
EUGLENOPHYTA EUGLENOIDS 
.EUGLE^OPHYCEAE 
..EUGLENALES 
...EUGI ENACEAE 
....TR4CHELOMONAS 130 1

NOTE: D - DOMINANT ORGANISM; GREATER OR EQUAL TO ib%
L - LESS THEN 1%; MAY NOT HAVE BEEN ACTUALLY COUNTED
ANALYSIS METHOD: SEDGHICK-RAFTEP CHAMBER . zoo-x MICROSCOPE 
DIVERSITY INDICES. BASED ON ACTUAL COUNTS: 

PHYL/DIV 1.^11
CLASS 1.411
ORDER 1.411 

FAMILY 3.073 
GENERA 3.107



RED RIVER OF THE NORTH BASIN 

05062500 WILD RICE RIVER AT TWIN VALLEY, MN--Continued

MAY 24, 1976 
1200 HOURS

IDENTIFICATION OF" PHYTOPLANKTON 

1«100 CELLS/ML

_ORGANISM_NAME.

CHLOROPHYTA 
CHLORPPHYCEAE 
.CHLOROCOCCALES 
..OCCYSTACEAE 
...ANKISTROOESMUS 
...TETRAEORON 
..SCENEDESMACEAE 
...SCENEOESMUS 
HRYSQOHYTA 
BACILLARIOPHYCEAE 
.PENNALES 
..ACHNANTHACEAE 
...COCCONEIS 
..CYM8ELLACEAE 
...EPITHEMIA 
...RHOPALOOIA 
..OIATQMACEAE 
...OIATOMA 
..FRAGILARIACEAE 
...FRAGILARIA 
...SYNEORA 
..GOMPHONEMATACEAE 
...GOMPHONEMA 
..NAVICULACEAE 
...NAVICULA 
..NIT?SCHIACEAE
...MITZSCHIA
CHRYSOPHYCEAE
.CHRYSOMONAOALES
..CHROMULINACEAE
...CH^YSOCOCCUS
YANOPWYTA
MYXOPMYCEAE
.CH900COCCACES
..CHROOCOCCACEAE
...ANACYSTIS
U6LENOPHYTA
EUGLENOPHYCEAE
.EUGLENALES
..EUGI.ENACEAE 
...TRACHELOMONAS

_COMMON_NAME. 
GREEN ALGAE

DIATOMS 
PEMNATE

NAVICULOIO 

YELLOW-BROWN ALGAE

BLUE-GREEN ALGAE 

COCCOIO

EUGLENOIOS

CELLS/ML

16
16

290

72

18
16

72

54
36

18

54

54

180

160

16

P£R_CENT

27

5
3

a
5

5

17

15

NOTE: o - DOMINANT ORGANISM; GREATER OR EQUAL TO is%
ANALYSIS METHOD: SEOGWICK-RAFTER CHAMBER » 2oo-x MICROSCOPE
DIVERSITY INDICES* BASED ON ACTUAL COUNTS: 

PMYL/OIV 1.514

CLASS 1.993
ORDER 1.993

FAMILY 3.136
GENERA 3.273



90 RED RIVER OF THE NORTH BASIN 

05062500 WILD RICE RIVER AT TWIN VALLEY, MN--Continued

JUNE 7. 1976 
13ZO HOURS

IDENTIFICATION OF PHYTOPLANKTON 

2.500 CELLS/ML

_ORGANISM_NAME____

CHLOROPHYTA 
CHLOROPHYCEAE 
.CHLOROCOCCALES 
..MICPACTINIACEAE 
...MICRACTINIUM 
..OCCYSTACEAE 
...ANKISTRODESMUS 
..SCF.NF.DESMACEAE 
...SCENEOESMUS 
HRYSOPHYTA
8ACILIARIOPHYCEAE
.PENN4LES
..ACHNANTHACEAE
...ACHNANTHES
...COCCONEIS
..CYMBELLACEAE
...CYM6ELLA
..OIATOMACEAE
...OI&TOMA
..NAVICULACEAE
...NAVICULA
..NIT7SCH1ACEAE
...NITZSCHIA

.COMMON_NAME. 

GPFEN ALGAE

DIATOMS
PF.NNATE

NAVICULOIO

__ CELLS/ML

280

790

39
79

510

39

120

160

BER_CENT

19

11

32

2
3

21

2

5

6

NOTE: D - DOMINANT ORGANISM; GREATER OR EQUAL TO is*
ANALYSIS METHOD; SF.DGWICK-RAFTER CHAMBER » zoo-x MICROSCOPE
DIVERSITY INDICES* 6ASEO ON ACTUAL COUNTS:

PHYL/OIV 0.959
CLASS 0.959
0"DER 0.959

FAMILY 2.569
GENERA 2.613



RED RIVER OF THE NORTH BASIN 

05062500 WILD RICE RIVER AT TWIN VALLEY, MN--Continued

91

JUNE 21. 1976 
1500 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

1,300 CELLS/VL

.ORGANISM_NAME.

CHLOROPHYTA
.CHLOROPHYCEAE
..CHLOPOCOCCALES
...OCCYSTACEAE
....ANKISTROOESMUS
....OOCYSTIS
...SCENEDESMACEAE
....SCF.NEDESMUS
....TETP.ASTRUM
..ZYGNEMATALES
...OESMIOIACEAE
....CLOSTERIUM
CHRYSOPHYTA
.BACILLARIOPHYCEAE
..PENNALES
...ACHNANTHACEAE
....COCCONEIS
...CYMBELLACEAE
....EPITHEMIA
....RHOPALOOIA
...FRAGILARIACEAE
....F9AGILARIA
. . .GOMPHONEMATACEAE

...NAVTCULACEAE

....NAVICULA

...NIT7SCHIACEAE

....NITZSCHIA
CYANOPHYTA
.MYXOPHYCEAE
..CHROOCOCCALES
...CHROOCOCCACEAE
....ANACYSTIS
..OSCItLATORIALES
...OSCILLATORIACEAE
....OSCILLATORIA

_COMMON__NAME. 

GREEN ALGAfc.

__ CELLS/ML

180
37

340
37

PER_CENT

3

26

PLACODESM

DIATOMS
PENNATE

NAVICULOID

BLUE-GREEN ALGAE 

COCCOIO

FILAMENTOUS

120
9

37

9

100

27

160

150

12

11

NOTE: 0 - DOMINANT ORGANISMS GREATER OR EQUAL TO lb%
L - LESS THEN \%t MAY NOT HAVE BEEN ACTUALLY COUNTED 
ANALYSIS METHOD: SEDGWICK-RAFTER CHAMBE» « 200-* MICROSCOPE 
DIVERSITY INDICES, BASED ON ACTUAL COUNTS:

PHYL/DIV 1.5?9
CLASS 1.529
ORDER 1.761 

FAMILY 2.887 
GENERA 3.166



92 RED RIVER OF THE NORTH BASIN 

05062500 WILD RICE RIVER AT TWIN VALLEY, MN--Continued

JUNE 38. 1976 
12ZO HOURS

IDENTIFICATION OF PHYTOPUANKTON 

990 CEULS/ML

.ORGANISM_NAME.

CHUORODHYTA 
CHLOROPHYCEAE 
.CHLO^OCOCCAUES 
..OCCYSTACEAE 
...ANKISTROQESMUS 
..SCENEDESMACEAE
...SCENEDESMUS 
.VOUVOCALES 
..CHLAMYDOMONADACEAE 
...CHI.AMYDOMONAS 
.ZYGNEMATALES 
..OESMIOIACEAE 
...COSMARIUM 

CHRYSOPHYTA 
8ACILIARIOPMYCEAF. 
.CENT9ALES 
..COSCINODISCACEAF 
...CYCLOTELLA 
...MELOSIRA 
.PENNALES 
..ACHNANTHACEAE 
...COCCONEIS
..CYMHEUUACEAE
...CYMBEULA
...EPITHEMIA
..OIATOMACEAE
...OIATOMA
..NAVTCULACEAE
...NAVICULA
...PINNULARIA
..NIT7SCHIACEAE
...HANTZSCHIA
...NITZSCHIA

_COMMON_NAME. 

GREEN AUGAE

PUACOOERM OESMIOS

DIATOMS 
CENTRIC

PENNATE

NAVICULOID

CELUS/MU

370

11

11

11

150

11
97

11

130

11
76

PER_CENT

9

37

1

1

15

1
10

13
2

NOTE: 0 - DOMINANT ORGANISM* GREATER OR EQUAL TO lb%
U - LESS THEN 1%: MAY NOT HAVE BEEN ACTUALLY COUNTED 
ANALYSIS METHOD? SEDGWICK-RAFTFR CHAMBER « 200-X MICROSCOPE 
DIVERSITY IMDICES. 8ASEO ON ACTUAL COUNTS: 

PHYL/OIV 0.999 
CLASS 0.999 
OROER l.ZZtt

FAMILY a.602
GENERA 2.790



RED RIVER OF THE NORTH BASIN 

05062500 WILD RICE RIVER AT TWIN VALLEY, MN--Continued

93

JULY 7, 1976 
1130 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

1.700 CELLS/ML

_ORGANTSM_NAME.

CHLOROPHYTA 
.CHLOROPHYCEAE 
..CHLOROCOCCALES 

OCCYSTACEAE 
,ANK I STRODE SMUS 
,KIRCHNE»IELLA 
.TETRAEORON 
SCENEOESMACEAE

.COMMON_NAME. 

GREEN ALGAE

CHRYSQOHYTA
.8ACILLARIOPHYCEAE
..PENNALES

ACHN'ANTHACEAE
.ACHNANTHES
.COCCONEIS
CYMBELLACEAE
.CYMBELLA
OIATOHACEAE
.DIATOMA
GOMPHONEMATACEAE
.GOMPHONEMA
NAVTCULACEAE
.GYROSIGMA
.NAVICULA
.PIMNULARIA
MIT7SCHIACEAE
.NITZSCHIA 

CYANOPMYTA 
.MYXOPHYCEAE 
..CHROOCOCCALES 
. . .CHROOCOCCACEAE 
....ANACYSTIS

DIATOMS 
PENNATE

N4VICULOIO

BLUE-GREEN ALGAE 

COCCOID

CELLS/ML

320
44
22

400

66
200

200

22

130

44
150
22

66

13
3
1

24

12

12

1

8

3
9
1

NOTE: 0 - DOMINANT ORGANISM* GREATER OR EQUAL TO lb%
ANALYSIS METHOD: SEDGWICK-RAFTF.R CHAMBER • zoo-x MICROSCOPE 
DIVERSITY INDICES. BASED ON ACTUAL COUNTS: 

PHYL/DIV 1.189
CLASS 1.189
ORDER 1.189 

FAMILY 2.856 
GENERA 3.312



RED RIVER OF THE NORTH BASIN 

05062500 WILD RICE RIVER AT TWIN VALLEY, MN--Continued

JULY 12, 1976 
HOURS

IDENTIFICATION OF PHYTOPLANKTON 

1,000 CELLS/ML

_ORGANTSM_NAME_____

CHI.ORQPHYTA
.CHLOROPHYCEAE
..CHLOROCOCCALES

HYO»OOICTYACEAE
.PEOIASTRUM
OCCYSTACEAE
.ANKISTROOESMUS
SCEMEOESMACEAE

L .. .CR'iCIGENIA 
0 .. .SCFNEDESMUS 

CHRYSODHYTA 
.BACILLARIOPHYCEAE 
..PENNALES

ACHNANTHACEAE 
.COCCONEIS 
CYMRELLACEAE 
.CYM8ELLA
.EPITHEMIA 
DIATOMACEAE 
,OI«TOMA 
GOMPHONEMATACEAE
•GOMPHONEMA
NAVTCULACEAE
.NAVICULA
NIT7SCHIACEAE
.NITZSCHIA
SURIRELLACEAE
•CYMATOPLEUOA

_COMMON_NAME. 

GRFEN ALGAE

CELLS/ML

DIATOMS 
PENNATE

NAVICUL010

100

15
120

30

15

59

120

15

PER_CENT

10

1
12

3

1

6

12

1

NOTE: o - DOMINANT ORGANISM: GREATER OR EQUAL TO i^%
L - LESS THEN 1*5 MAY NOT HAVE BEEN ACTUALLY COUNTED
ANALYSIS METHOD: SEOGWICK-RAFTER CHAMBER , <:oo-x MICROSCOPE
DIVERSITY INDICES, BASED ON ACTUAL COUNTS:

PHYL/DIV 0.^98
CLASS 0.998
OPOEH 0.998

FAMILY 2.450
GEME»A 2.516



RED RIVER OF THE NORTH BASIN 

05062500 WILD RICE RIVER AT TWIN VALLEY, MN--Continued
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JULY 19, 1976 
1330 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

1,100 CELLS/ML

_NAME.

CHLOROPHYTA 
.CHLOROPHYCEAE 
..CHLOROCOCCALES 
...OCCYSTACEAE 
....ANKISTRODESMUS 
...SCENEOESMACEA6 

0 ....SCFNEDESMUS 
..ZYGNEMATALES 
...OESMIOIACEAE 
....CLOSTER1UM 
CHRYSOOHYTA 
.BACILLARIOPHYCEAE 
..PENNALES 
...ACHNANTHACEAE 
....COCCONEIS 
...CYMBELLACEAE 
....AMPHORA 
....CYMBELLA 
....EPITHEMIA 
...DIATOMACEAE 
....OIATOMA
...EUNOTIACEAE

L ....EUNOTIA
...GOMPHONEMATACEAE 
,...GO*PHONEMA 
...NAVICULACEAE 
....CALONEIS

0 ....NAVICULA 
...NIT7SCHIACEAE

0 ....NITZSCHIA 
CYANOPHYTA 
.MYXOPHYCEAE 
..CHROOCOCCALES 
...CHROOCOCCACEAE

L ....AGMENELLUM 
....ANACYSTIS

..COMMON_NAME. 

AL(jAt

__ CELLS/ML

79

350

PLACOOERM DESMIOS

DIATOMS 
PENNATE

NAVICULOIO

BLUE-GREEM ALGAE 

COCCOIO

11
11
68

23

11
170

180

1
1
6

a
o
7

1
16

17

NOTE! 0 - DOMINANT ORGANISM; GREATER OR EQUAL TO Ib*
L - LESS THEN 1%; MAY NOT HAVE BEEN ACTUALLY COUNTED
ANALYSIS METHOD: SEOGWICK-RAFTER CHAMBER , ^oo-x MICROSCOPE
DIVERSITY INDICES, BASED ON ACTUAL COUNTS:

PHYL/OIV 1.196
CLASS 1.196
ORDER 1.316

FAMILY 2.818
GENERA 2.963



96 RED RIVER OF THE NORTH BASIN 

05062500 WILD RICE RIVER AT TWIN VALLEY, MN--Continued

JULY 36» 1976 
1345 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

1.500 CELLS/ML

_ORGANISM_NAME_

CHLOROPHYTA
.CHLOROPHYCEAE
..CHLOROCOCCALES
...OCCYSTACEAE
....ANKISTRODESMUS
...SCENEDESMACEAE

0 ....SCENEOESMUS 
CHRYSOPHYTA 
.BACILLARIOPHYCEAF. 
..CENTRALES 
...COSCINODISCACEAE 
....CYCLOTELLA 
..PENNALES 
...ACHNANTHACEAE 
....ACHNANTHES 
....COCCONEIS 
...CYM8ELLACEAE 
....AMPHORA 
....CYMBELLA 
....EPITHEMIA 
...DIATOMACEAE 
....DIATOMA 
...GOMPHONEMATACEAE 
....GOMPHONEMA 
...NAVICULACEAE 
....NAVICULA 
...NIT7SCHIACEAE 
....NITZSCHIA 
...SURIRELLACEAE

L ....CYMATOPLEU9A
CYANOPHYTA
.MYXOPHYCEAE
..CHROOCOCCALES
...CHROOCOCCACEAE 
....ANACYSTIS 
..OSCILLATORIALES 
...OSCTLLATORIACEAE 

D ....OSriLLATORIA

_COMMON_NAME. 

GREEN ALGAt

OIATOMS 
CFNTSIC

PENNATE

CELLS/ML

12

NAVICULOID

BLUE-GREEN ALGAE 

COCCOIO

FILAMENTOUS

110

180

96

360

PER_CENT

6 

Z8

3

7

12

0

6

24

NOTE! D - DOMINANT ORGANISM; GREATER OR EQUAL TO Ib*
L - LESS THEN \%\ MAY NOT HAVE BEEN ACTUALLY COUNTED
ANALYSIS METHOD: SEDGHICK-RAFTER CHAMBER » zoo-x MICROSCOPE
DIVERSITY INDICES. BASED ON ACTUAL COUNTS:

PHYL/OIV 1.581
CLASS 1.581
ORDER 2.029

FAMILY 2.9bO
GENERA 3.047



RED RIVER OF THE NORTH BASIN 

05062500 WILD RICE RIVER AT TWIN VALLEY, MN--Continued

97

AUG. 3, 1976 
1245 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

1.000 CELLS/ML

_ORGANISM_NAME.

CHLOROPHYTA 
.CHLOROPHYCEAE 
..CHLO»OCOCCALES 
...OCCYSTACEAE 
....ANKISTRODESMUS 
...SCENEDESMACEAE 
....SCENEDESMUS 
..VOLVOCALES 
...CHLAMYDOMONADACEAE 
....CHLAMYDOMONAS 
CHRYSOPHYTA 
.8ACILLARIOPHYCEAE 
,.CENT°ALES 
...COSCINODISCACEAE 
....CYCLOTELLA 
..PENNALES 
...ACHNANTHACEAE 
....ACHNANTHES 
....COCCONEIS 
...CYM8ELLACEAE 
....AMPHORA 
....CYM8ELLA 
....EPITHEMIA 
...OIATOMACEAE 
....DIATOMA 
...GOMPHONEMATACEAE 
....GOMPHONEMA 
...NAVTCULACEAE 
....NAVICULA 
....NEIDIUM 
....PINNULARIA 
....STAURONEIS 
...NIT7SCHIACEAE 

D ....NITZSCHIA 
CYANOPHYTA 
.MYXOPHYCEAE 
..CHROOCOCCALES 
...CHROOCOCCACEAE 
....ANACYSTIS 
..OSCILLATORIALES 
...NOSTOCACEAE 
....ANABAENA

..COMMON_NAME. 

GREEN ALGAE

01 ATOMS 
CENTRIC

PENNATE

NAVICULOID

SLUE-GREEN ALGAE 

COCCOID

FILAMENTOUS

CELLS/ML

160

200

13

88

63
50

25
50
76

13

180
13
13

310

76

50

PERCENT

11

2
4
5

1

2

12
1
1
a

22

NOTE! D - DOMINANT ORGANISM? GREATER OR EQUAL TO lb%
ANALYSIS METHOD! SEDGWICK-RAFTER CHAMBER » 200-X MICROSCOPE 
DIVERSITY INDICES. BASED ON ACTUAL COUNTS! 

PHYL/DIV \.2ZO 
CLASS 1.230 
ORDER 1.653 

FAMILY 3.149 
GENERA 3.554



98 RED RIVER OF THE NORTH BASIN 

05062500 WILD RICE RIVER AT TWIN VALLEY, MN--Continued

AUG. 9, 1976 
1500 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

410 CELLS/ML

.ORGANISM_NAME_____

CHLOROPHYTA
.CHLOROPHYCEAE
..CHLOROCOCCACES
...COEl.ASTRACEAE
....COELASTRUM
...OCCYSTACEAE
....ANKISTRODESMUS
....CHLORELLA
...SCENEDESMACEAE
....SCENEOESMUS
..VOLVOCALES
...CHL4MYDOMONADACEAE
....CHLAMYOOMONAS
...PHACOTACEAE
....PHACOTUS
CHRYSOPHYTA
.BACICI.ARIOPHYCEAE
..PENNALES

CYMPELLACEAE
.AMPHORA
.CYMBELLA
.EPITHEMIA
DIATOMACEAE
.OI4TOMA 
FRAGILARIACEAE
•SYNEORA
GOMPHONEMATACEAE
.GOMPHONEMA
NAVICULACEAE
.CAIONEIS
.NAVICULA
.NEIOIUM 

CYANOPHYTA 
.MYXOPHYCEAE 
..CHROOCOCCALES 
...CHROOCOCCACEAE 
....AGMENELLUM

.COMMON_NAME. 

GPEEN ALGAE

DIATOMS 
PENNATE

NAVICULOIO

BLUE-GREEN ALGAE 

COCCOIO

CELLS/ML

95

12
6

36

18
6
6

43

13

6
48

PER_CENT

3
I

13

9

3

4
1
1

10

3

0

1
13
3

NOTE: n - DOMINANT ORGANISMS GREATER OR EQUAL TO 15%
L - LESS THEN 1%J MAY NOT HAVE BEEN ACTUALLY COUNTED
ANALYSIS METHOD: SEDGWICK-RAFTER CHAMBER . 3oo-x MICROSCOPE
DIVERSITY INDICES. BASED ON ACTUAL COUNTS:

PHYL/DIV 1.387
CLASS 1.387
ORDER 1.786

FAMILY 3.064
GENERA 3.383



RED RIVER OF THE NORTH BASIN 

05062500 WILD RICE RIVER AT TWIN VALLEY, UN—Continued

99

AUG. 16. 1<)76 
1600 HOURS

IDENTIFICATION OF PHYTOPLANKTON

uioo CELLS/ML

.ORGANISM_NAME.

CHLOROPHYTA 
CHLOROPHYCEAE 
.CHLOROCOCCALES 
..HYDPODICTYACEAE 
...PEfJIASTRUM 
..OCCVSTACEAE 
...ANMSTRODESMUS 
...OOCYSTIS 
..SCENEDESMACEAE 
...SCENEDESMUS 
.VOLVOCALES 
..PHACOTACEAE 
...PHflCOTUS 
.ZYGNF.MATALES 
..OESMIDIACEAE 
...COSMARIUM 
HRYSOPHYTA 
BACILLARIOPHYCEAE 
.CENTDALES 
..COSCINODISCACEAE 
...CYCLOTELLA 
.PENNALES 
..ACHNANTHACEAE 
...COCCONEIS 
..CYMSELLACEAE 
...AMPHORA 
...CYM8ELLA 
...EPITHEMIA 
..OIATOMACEAE 
...OlATOMA 
..FRAGILARIACEAE 
...SYNEDRA 
..GOMOHONEMATACEAE 
...GOMPHONEMA 
..NAVICULACEAE 
...CALONEIS 
...GYROSI6MA 
...NAVICULA 
..NimCHIACEAE 
...NITZSCHIA 
..SURIRELLACEAE 
...CYMATOPLEURA 
...SUPIRELLA 
YANOPMYTA 
MYXOPHYCEAE 
.CHROOCOCCALES 
..CHROOCOCCACEAE 
...AN4CYSTIS 
.OSCILLATORIALES 
..OSCILLATORIACEAE 
...OSCILLATORIA 
UGLE^40PHYTA 
EUGLENOPHYCEAE 
.EUGLENALES 
..EUGLENACEAE 
...EUGLENA 
...TR4CHELOMONAS

_COMMON_NAME, 

GREEN ALGAE

PLACOOERM OESMIOS

DIATOMS 
CENTRIC

PENNATE

NAVICULOIO

BLUE-GREEN ALGAE 

COCCOIO

FILAMENTOUS 

EUGLENOIOS

CELLS/ML

51
83

zoo

31

31

10

30
10
61

10

51

30

10

100

93

10
10

160

150

10

PER_CENT

18

14

NOTE: 0 - DOMINANT ORGANISM? GREATER OR EQUAL TO 15%
L - LESS THEN 1%; MAY NOT HAVE BEEN ACTUALLY COUNTED
ANALYSIS METHOD; SEDGWICK-RAFTER CHAMBER » zoo-x MICROSCOPE
DIVERSITY INDICES. BASED ON ACTUAL COUNTS:

PHYL/DIV 1.63Z
CLASS 1.632
ORDER 2.187

FAMILY 3.395
GENERA 3.668



100 RED RIVER OF THE NORTH BASIN 

05062500 WILD RICE RIVER AT TWIN VALLEY, UN—Continued

AUG. 2«, 1«76 
1200 HOURS

IDENTIFICATION Or PMVTOPLANKTON 

2,000 CELLS/ML

ORGANISM NAME

CMLOROPHYTA 
CMLOROPMYCEAE 
CHLOROCOCCALE8 
.MICRACTINIACEAE
.OOCV8TACEAE
,,ANKI8T»ODESMUS
.SCENEDESMACEAE
..SCENEDESMUS
VOLVOCALE3
.PHACOTACEAE
..PHACOTU3

CHRY80PHYTA 
8ACILLARIOPHYCEAE 
CENTRALE3 
.COSCINOOISCACEAS 
..CYCLOTEltA 
PENNALE8 
.ACMNANTHACEAE 
..ACWNANTHE8 
.CYM8ELLACEAE

.FRAGHAAIACEAE
,,$YNEORA 
.COHPHONfMATACEAK

.NAV1CUIACEAE

..GVROSI8»A

..NAVJCUI.A

.N1TZ8CHIACEAE

.."ITZ3CMIA

.SORIREtLACEAE

CVANOPMyTA

CHROOCOCCAUE3 
.CHROOCOCCACEAE

OSCILLATORIALES 
.03CILLATORIACCAE

...."8CILLATORIA 

EUGLENOPHYTA

PVRRWOPHVTA 
.OlNOPHycEA 
,.SYMNOOIN1 
...6VMNOPIN1ACEAE

COMMON NAME 

6REEN AU6AE

C6LLS/ML PER

TOTALS

DIATOMS 
CENTRIC

160

S? 
9TO

J80

S7

«1 
18

IB 

37

16
580
16
16

TOTALS
BLUE- GREEN 

COCCOIO

FILAMENTOUS

EU6LENOIOS

TOTALS

TOTALS

FIRE ALGAE
OINOFLAGELLATfS

TOTALS

ISO

ISO 
270

16
16

IB

12

T 

20

tt
1

1

2

1
16
1
1

12

0
09

5
11

NOTE! 0 • DOMINANT ORGANISM) GREATER OR EQUAL TO 15X
L - LE3S T«6N 1%| MAY NOT HAVE SEEN ACTUALLY COUNTED 
ANALYSIS METHOD! SEOCWICK-RAFTER CHAMBER , 200«X MICROSCOPE 
DIVERSITY INDICES, BASED ON ACTUAL COUNTSl 

PHVL/OIV 1.507 
CLASS i.S07 
ORDER 2.015 

FAMILY 3.515 
GENERA 3.480



RED RIVER OF THE NORTH BASIN 

05062500 WILD RICE RIVER AT TWIN VALLEY, MN--Continued

101

AUG. 30, 197* 
J720 HOURS

IDENTIFICATION OF PHVTOPLANKTOM

?,ooo CELLS/HI

ORGANISM NAME

CHLOROPHYTA 
.CHLQROPWYCEAE 
..CHLOROCOCCALES 
...OOCYSTACEAE
....ANKISTROOESMUS ' 
....SCENEDESMACEAE 
....SCfNEOESMUS

CHRVSOPHYTA 
.9ACILLARIOPHYCEAE 
..CENTRALtS 
...COSCINQOlSCACEAe

o ....CYCLOTELLA

...SVNEORA 
.SOMPHONCMATACE At

..PJNNULARIA

CyANOPWYTA 
.MVXOPWVCEAE
..CHBOOCOCCAU8 
...CHROQCOCCACEAE
....AMACV8TIS

.EUGLENOPHVCEAE

COMMON NAME

GREEN ALGAE

CELLS/ML

TOTALS

DIATOMS 
CKNTRIC

NAVICULOIO

coccoro

.TRACHELOMONA8

TOTALS

AtSAg

TOTALS

TOTALS

290
400

660

36

36

36
73
36

ZZQ 
1*100

360
360

73
36
ilO

IS
21

35

2
a 
2

11
56

19
19

0 • DOMINANT ORGANISM* GREATER OR EQUAL TO 1SX
ETHODi SEDGWICK-HAPTER CHAM^R , 2oo»x MICROSCOPE 
INDICES, BASED ON ACTUAL

PHVL/DIV 1.621 
CLASS 1.6?1
ORDES 2.160

GENERA



102 RED RIVER OF THE NORTH BASIN 

OS062SOO WILD RICE RIVER AT TWIN VALLEY, MN--Continued

SEP, 20, l«76 
1500 HOURS

IDENTIFICATION OF

3,600 CELLS/ML

NAME

CMLGROPMYTA
,C«LOROPHYCEAE
,.CHLOROCOCCALES
...CQELASTRACEAE
....COELA8TRU*
...MICRACTINIACEAE
....MICRACTINfUM
...OOCYSTACEAE
....ANKJSTRODESMUS
....FRANCEIA

.SCENEDESMACEAE

.VOLVOCAU8 

..CMLAMYDOM 

...CMLAMYOOMONAS

CHRY80PHYTA 
BACIlURIOPHvCEAE

.COSCIMOOI8CACEAE 
••CYCUOTfLLA

,ACHNANTWACEAE
..coecoweis
..AMPHORA
..CYMBELLA
.FRASIIARIACEAE

.MAVICUUACEAE

..MAVICULA

..P1NNULARIA

.NITZSCHTACEAE

CHRY80PHYCEAE
.CHRY80MOMADALES
..OCHROWONADACEA6

CYANQPHYTA
.MYXOPHYCEAE
..CHROOCOCCALE8

i.OSCILLATORlALES 
...OSCILLATORIACEAE 

" ....08CILLATORIA

fUStfNOPHYTA
.CRVPTOPHVCEAE 
..CRYPTOMONIOALC8 
...CRYPTOCWRYSIOACEAC 
....CHROOMONA8

COMMON NAME 

GPEEN ALCA£

TOTALS

DIATOMS 
CENTRIC

NAVICULOID

YELLOW

TOTALS 
BLUE-GREEN A4GAF

coccoio

FILAMENTOUS

TOTALS
EUGLENQIDS 
CRYPTOMONAD8

160 

ISO
ao 
oo

200
1,300

eso

ao

120 
ao

120

00

TOTALS

800
eso

«oo
400

PER CtNT

5
35

TOTALS

ALGAE

ao 
ao 
80

260 
1,000

1 
1 
2

8

ORSANISMj 6REATER OR fQUAL TO 15X 
ANALYSIS METHDDt seOSwiC«»RAFT!R CHAMBER , 200»X MICROSCOPE 
DIVERSITY INDICES, BASED ON ACTUAL COUNTSl 

PHYL/OIV 1.896 
CLASS 1.965
ORDER 2,530

FAMILY 3,5a»
6ENERA 3.Tay



RED RIVER OF THE NORTH BASIN

05062500 WILD RICE RIVER AT TWIN VALLEY, UN—Continued 

SUSPENDED'SEDIMENT DISCHARGE (TONS/DAY), WATER YEAR OCTOBER 1975 TO SEPTEMBER 197*

103

JANUARY FEBRUARY MARCH

DAY

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
IS
19
20

21
22
23
24
25

26
27
28
29
30
31

DAY

1
2
3
4
5

6
7
8
9

10

11
12
13
1"
15

16
17
18
19
20

21
22
23
24
25

26
27
26
29
30
31

MEAN
DISCHARGE 

(CFS)

58
58
58
58
58

58
58
58
58
58

58
58
58
58
58

58
58
58
58
50

59 .
59
59
59
59

60
60
60
60
60
60

MEAN
DISCHARGE

(CFS)

1050
950
945
912
830

778
722
662
646
631

609
564
549
530
5in

495
467
444
4*6
458

443
439
423
408
395

379
35S
337
316
302
•••

MEAN
CONCEN
TRATION 
tMG/U

SEDIMENT
DISCHARGE 
(TONS/DAY)

MEAN
DISCHARGE 

(CFS)

60
60
60
60
60

60
60
60
60
60

60
60
60
60
60

60
60
60
61
61

62
62
63
65
66

66
68
69

MEAN
CONCEN
TRATION 
(MG/U)

MEAN
SEDIMENT
DISCHARGE 
(TONS/DAY)

MEAN CONCEN* SEDIMENT
DISCHARGE TRATION DISCHARGE 

(CFS) (MS/L) (TONS/OAY)

70
70
70
70
70

69
69
69
69
69

69
68
68
68
67

67
67
67
68
72

80
95
175
390

••
— •

<**

• V

— •

— —

— —

»•

• *

"-

-«

»*

— —

— •

— —

— —

— *

— —

— —

——

*•

*-

»•

700 108 204

1080 133 386
1170 156 49}
1220 . 291 959

69 1240 690 2310
—— 1210 595 1940
.»» 1070 603 1740

APRIL

MEAN
CONCEN-
TRATION
(MG/U

631
1140
950
965
915

590
428
336
304
286

223
235
230
196
161

156
146
113
100
101

95
103
114
97
98

88
82
81
86
66

»••

SEDIMENT
DISCHARGE
(TONS/DAY)

1790
2920
2420
2380
2100

1240
834
619
53?
487

367
371
341
280
222

208
184
135
120
125

114
122
130
107
105

90
79
74
73
54

»•«

MEAN
DISCHARGE

(CFS)

286
266
249
238
239

226
203
187
179
177

167
159
149
161
152

134
127
114
106
108

114
111
100
99
93

92
94
99

107
111
101

MAY

MEAN
CONCEN
TRATION
(MG/U)

70
66
58
62
65

67
65
51
46
56

54
47
30
52
47

40
46
43
50
52

60
55
47
47
31

17
21
23
22
29
29

JU <E

MEAN
SEDIMENT
DISCHARGE
(TONS/DAY)

54
47
39
40
40

41
36
26
22
27

24
20
12
23
19

14
•16
13
14
15

16
16
13
13
7,8

4,2
5.3
6.1

MEAN CONCEN- SEDIMENT
DISCHARGE TRATION DISCHARGE

(CFS) (MG/U) (TONS/PAY)

99 45 12
92 33 8,2
80 34 7.3
73 28 5,5
68 24 4,4

65 24 4,2
63 21 3.6
62 35 5,9
58 31 4,9
56 32 4.8

48 27 3.5
49 26 3,4
55 28 4,2
54 27 3,9
81 26 5,7

77 23 4,8
69 23 4,3
67 27 4,9
61 22 3,6
73 28 5,5

61 26 4,3
52 29 4,1
48 33 4,3
48 35 4,5
58 34 5,3

59 34 5,4
79 39 8.3
73 32 6.3

6,4 70 32 6,0
8.7 64 33 5.7

• •<P «••• • »-w



104 RED RIVER OF THE NORTH BASIN 

05062500 WILD RICE RIVER AT TWIN VALLEY, UN—Continued

SUSPENDfD-SEDIMENT DISCHARGE (TONS/DAY), MATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

JUCY AUGUST SEPTEMBER

DAY

1
2
3
4
5

6
T
8
9

to
11
12
13
14
15

16
17
18
19
20

21
22
23
20
25

26
27
28
29
SO
SI

TOTAL

YEAR

MEAN
DISCHARGE 

(CFS)

74
65
55s'o
48

45
44
43
50
42

38
40
37
46
38

32
31
26
22
22

19
16
15
15
15

11
12
11
12
15
U

1003

44542.8

MEAN
CONCEN
TRATION 
(MS/L)

30
24
21
22
26

24
22
25
27
28

39
23
24
22
U

17
179 '

16
14

25
44
48
31
27

27
22
32
37
32
23

...

SEDIMENT
DISCHARGE 
(TONS/DAY)

6.0
1 «.2

3.0
3.0
3,4

2.9
2.6
2.9
3.6
J » 2

4.0
2.5
2.4
2.7
1.6

1.5
1.4
.63
.95
.83

1.3
1.9
1,9
1.3
1.1

1*0
.71
.95

1.2
1.3
.81

66.78

27558.55

MEAN
DISCHARGE 

CCFS)

12
13
11
12
11

11
10
8.9
8.6
9.9

10
9.1
9.5
9.1
8.9

8.0
f.3
7.3
6.4
6,0

5.7
5.4
4.9
4,5
4,5

4.7
5,1
4.6
4.8
5.1
5.1

243.4

MEAN
.CONCEN
TRATION 
(MG/U

26
34
38
40
18

23
23
18
25
35

43
26
27
23
25

25
29
21
18
20

61
57
25
27
17

22
25
21
20
26
34

...

SEDIMENT
DISCHARGE 
(TONS/DAY)

.*4
1.2
1.1
1.3
.53

.68

.62
*«3
.58
.94

1.2
.69
.69
.57
.60

.54

.57

.41

.31

.45

.94
,83
.33
.33
.21

.28

.34

.26

.26

.36

.47

18.86

MEAN
DISCHARGE 

(CFS}

4,9
4.8
4.2
4,0
3,«

3.5
3.4
3.4
3,4
3.3

3.2
3.2
2,9
2.8
2.8

2.9
2.9
3.0
2.8
2.8

3.0
3,3
3.8
4.2
4,4

5.9
7.1
9.8
5.1
5.8
...

120.4

MEAN
CONCEN
TRATION 
(MG/U

37
36
44
30
33

46
SO
28
24
20

29
28
28
22
29

26
25
33
34
28

32
30
25
24
24

21
17
16
20
17

...

...

SEDIMENT
DISCHARGE 
(TONS/0AY)

.49

.47

.SO
,it
.$4

,43
.28
.26
.22
.IS

,«s
.24
.22
.17
.22

.20

.20

.27

.26

.21

.26
,27
.26
.27
• *9

,33
,*3
•52
.28
.27
•*•

8,71



RED RIVER OF THE NORTH BASIN 105 

06064000 WILD RICE RIVER AT HENDRUM, MN

LOCATION.--Lat 47°16'05", long 96°47'50", in SE%SE% sec.19, T.144 N., R.48 W., Norman County, Hydrologic 
Unit 09020108, near center of span on downstream side of highway bridge, 0.5 mi (0.8 km) east of Hendrum 
and 4 mi (6.4 km) upstream from mouth.

DRAINAGE AREA.--1,600 mi 2 (4,140 km2 ) approximately.

WATER-DISCHARGE RECORDS

PERIOD OF RECORD.--March 1944 to current year. 

REVISED RECORDS.--WSP 1728: 1958.

GAGE.--Nonrecording gage and crest-stage gage. Datum of gage is 836.75 ft (255.03 m) above mean sea level 
(levels by Corps of Engineers).

REMARKS.--Records good except those for winter period, which are fair. Large part of high flow diverted into 
Marsh River basin at overflow section 3.5 mi (5.6 km) east of Ada. Another diversion into the Marsh River 
basin formed in 1947, 1.5 miles (2.4 km) southeast of Ada and diverted water at all stages 1947-51, after 
which it was closed except for a small regulated flow diverted for abatement of pollution from Ada sewage 
plant effluent. Amount of diversion not known.

AVERAGE DISCHARGE.--32 years, 263 ft'/s (7.448 m3 /s), 190,500'acre-ft/yr (235 hm 3 /yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 8,300 ft'/s (235 ms /s) Apr. 15, 1969, gage height, 31.42 ft 
(9.577 m); maximum gage height, 32.05 ft (9.769 m) July 9, 1975 (backwater from Red River of the North); no 
flow some days in 1948-49.

EXTREMES FOR CURRENT YEAR.--Maximum discharge. 2,120 ft 3 /s (60.0 m'/s) Mar. 30, gage height, 20.22 ft (6.163 m), 
backwater from ice; minimum daily, 0.06 ft s /s (0.002 m 3 /s) Sept. 30, gage height, 1.09 ft (0.332 m).

DAY OCT NOV DEC JAN FIB APR JUN StP

1
2
3
a
5

6
7
e
9

10

11
12
13
1<I
15

16
17
1*
19
20

21
22
23
24
25

26
27
2«
29
30
51

TOTAL
MEAN
MAX
MJN
AC-M

CAL V»
WTR YR

53
53
52
52
Si

46
06
05
04
an

no
54
55
58
66

74
60
64
66
64

62
62
66
67
85

103
126
123
120
121
124

2166
69.9
128
an

4300

1975 TOTAL
1976 TOTAL

121
lie
116
120
125

123
124
122
121
117

115
toe
100
91

110

143
iua
143
143
150

124
112
105
102
98

96
94
91
88
85

3453
115
•150
85

6850

247767
61354

83
81
80
79
77

76
76
75
75
74

73
72
71
70
69

68
66
65
63
62

62
61
61
61
60

60
60
60
59
59
59

2117
68.3

83
59

4200

.00 MEAN

.05 MEAN

59
59
59
59
59

59
59
59
59
59

60
60
61
62
63

61
64
64
64
65

66
66
67
66
69

70
71
71
72
72
72

i960
63.9

72
59

3930

679
168

71
71
71
71
71

71
71
71
71
71

71
71
71
71
71

72
72
72
73
73

74
74
75
77
79

81
82
83
84

• ••
...

2136
73.7

80
71

4240

MAX 7630
MAX 2080

64
84
63
83
82

62
81
ei
80
60

79
76
78
77
77

76
76
76
78
80

62
66
98

250
800

1600
1850
2000
20«0
2090
2050

14531
469

2060
76

26820

MIN
MIN

1900
1800
1660
1550
1420

1250
1060
951
900
843

616
719
676
644
634

626
610
564
554
559

562
577
568
560
542

516
486
460
427
405
«*«

24903
630
1900
405

49400

44
,06

366
363
349
323
310

292
270
255
240
224

217
200
200
165
166

184
166
156
144
135

132
129
129
119
110

108
111
107
103
104
105

6052
195
366
103

12000

AC-M
AC-M

100
97
89
85
61

60
78
63
92

112

76
71
66

103
101

105
98
87
61
78

72
75
66
64
64

63
70
70
82
76

••»

2467
92.2
112
63

4690

491400
121700

72
71
73
69
61

56
b«
54
54
54

54
50
46
45
43

43
43
40
36
33

32
29
25
22
19

17
17
15
15
15
15

1276
41.2

73
15

2530

lb
14
12
13
16

13
11
9,9
9,6
9,9

10
10
9,6
9,6
9,6

9,4
8,0
7,8
8.2
7.0

6.6
5.0
5.0
4,0
3,4

3,1
2,8
2,2
3.1
2.1
1,5

251,4
6.11

16
1,5
499

1,0
1.0
i.i
*.5
1,8

1.8
i,9
*.«
1.2
1.0

1,0
f.l
1,1
,72
,«7

,40
,40
,18
.18
,24

.15
,11
.10
,09
,09

,10
.06
,09
.09
,06
*"*

21.65".72

2.5
,06
43
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' 05064000 WILD RICE RIVER AT HENDRUM, UN—Continued

WATER-QUALITY RECORDS 

PERIOD OF RECORD.--April to September 1976.

QUALITY DATA. WATER YEAP OCTOPEB 1975 TO SEPTEMBER i<>76

DATE
TJMfc

o
(00010)

PfcR-

SAlUR- 

AT ION

(00400) (003«0) (00301)

DIS 
SOLVED 
OXYGtN

17.
IS.
18,
18,
IB,
18.
in.
18,
19,
1".
1 9 >

1"!
1'.

1600
t200
1«00
1000
1800
2000
?<J 0 0
£>4 0 0
0200
n<too
0600

1000
Uoo

17.0
16.0
1 6,3
10.5
17.0
17.0
17.0
17.0
17.0
17.0
16.5

16.8
16.5

8,7 
8,S

S.6

8!5

9.2 
9,0

9.0 
Q.n

8.0
a.2
8.2 

3.4

S5
86
87

OATt

AuG

ATIJRE 
(f>EG C) CUBITS)

(00^00)

OIS"

OXYGEN
CMG/L)

(00300)

09,
09,
09,
09.
10,
10,
10.
10,
10,
10,
10,
10,
16.

1700
19PO
2100
2300
0100
C300
ObOO
0/00
0900
1100
1300
1500
1«00

25.0
20.0
23.0
?2»5
22.0
22.0
22.0
21.0
21.0
22.0
22.5
23.0
18.0

7,5
mm

mm
mm

mm

8, a
a. a
8.3
6.2
<*,3
8,i
7,9
ft.il

6,b
6.6
6.3
7.4
6.7
6.1
6.1
6.0
6.3
6.5
6,4
6,4
mm

PER.
CfcMT 
SATUW- 
AT10M

(00301)

80

66
76
75
71

72
76
75
76



RED RIVER OF THE NORTH BASIN 
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t»AT£R QUALITY DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

DATF

APR
06...
13...
21...
26...

HAY

03...
1?...
17...
24...

02...
07...
1«...
2?...
2«...

JUL
07...
1?.,.
19...
26...

AUG
0?...
09..;
16. ..
? a . ..
SEP"*
07...
1*. . .
20...
2«...

HATE

APR

06...
13...
?1 . , .
26...

MAY
"3...
'2...
17...

JM"""

02...
07, ..
14...
?«?, . ,
?8, , .

JUL
07...
1 ?. , ,
1°. . .
?6. . .

AUG
02...
09. ,.
'6...
? a . . .
30...

SEP
07...
11...
?0 . , .
28...

TIME

0900
1130
1445
1620

1515
1700
1640
1 430

1245
1540
1600
'1145
1U15

t 045
1600
1530
1345

1300
17^0
1 400
1350
1910

1415
1350
1745
1600

BTQ.
CHfW"
ICAL

OXYGEN
Of MA^O
5 OAY
(Mfi/L)

(00310)

4.5
2.4
2.4
4.4

1.2
--

2,2
3.2

1.1
2.2
1.8
1.2

>9.0

2.2
1 .3
..

1.0

--
-.
-•
• -
-•

--
1.7
8.6

>7.9

1NS TA*.
TA«JEOUS
OIS-

CHAKGE
(CPS1

(00061 )

1310
709
582
520

349
263
1 06
125 .

<J9

62
143
75
66

56
47
37
17

t 8
11
35
S.6
1 ,8

t."*05

.24

.09

ois-
SOL V EO

SULPATl-
(S04)
( M G/l.}

(Oft945)

48
-.
• _
-.

-.
-.
--
•-

..
• -
-.
--
-.

--
-.
--
-»

—
««
-»
-«
>.

—
-.
..
..

SPE. 
CI^TC
CON.
OUCT-
ANCE
(WJCRO-
MMOS)

(00095)

375
380
480
535

550
760
545
a 65

640
535
540
330
550

500
505
565
S87

570
..

590
700
MO

725
h«>5
730
"50

DTS-
SOl VFO
CHI.O-
Rlot
(CD
(MfJ/L)

(00040)

3.2
3.4
3.4
3. u

3.6
2. 7•^1

5.3

3.1
3,1
3,0
4,4
4. 1

3.4
1.7
3.1

1 0

6.1
5.2
5.1
5.5
6.8

6.3
*.,!
6.1
7.9

PH

(UNITS)
(00400)

8.3
6.6
8,3
8,6

8.6
8.5
8.6
8.5

8.3
8,4
8,4
8,2
8,3

8.1
8.3
8.6
8.4

7.4
7.5
8.4
8,3
8.2

8.3
7.4
8,3
5.8

TOTAL
NITRITE

PLUS
NITRATE

(N)
(*6/L 1

(00630)

1.1
.89
.01
.01

.0!

.02

.0!
,01

.02

.03

.17
, !"•
. I '

.04

.08

|06

.0'

.01
,01
,04

.03

.04

.00

.01

.12

AIR
TEMPER
ATURE
(DEC C)
(00020)

3.0
17.0
9,0
14.0

H»5
2t.o
18,0
25,0

25,0
33,0
17.5
21.5
Ifl.S

29,0
24,0

32.0
31.0

29.0
..

24,5
32.0
2", 5

30,0
16,0
15,5
22.0

TOTAL
AMMONIA
NITRG-
tifH

(M)

(H6/L)
(00610)

.18

.02

.03

.01

.00
,04
.01
.OP

.03

.04

.01
,01
.00

.05

.04

.00

.01

,00
.01
.00
.01
.02

.03

.00
,03
.05

TEMPER
ATURE
(DEG C)
(00010)

4.0
10,0
11.0
12,0

10,0
16,0
17,0
19,0

22.0
25.0
23.0
22.0
19.5

35,0
23,5
?5,"j
25,0

22.0
25,0
16.0
23.5
18,5

21.5
16,0
1'J.O
10,5

TOTAL
KJIL-
DAHL
MTRO-
GfcN
(N)

(*6/L>
(00635)

2.6
1 ,a
1.7
1.4

1.3
1.0
.73
.70

,68
,80

1.2
.75
.d"

.65
,65
.53
.75

.92

.56
,5(
.64
.55

.90
,57
» ? u
.52

TUR
BID
ITY

(JTU)
(00070)

160
62
44

31

18
19
15
20

15
15
60
2

20

20
25
20
15

9
10
10
10
6

10
6

10
7

TOTAL
PHOS
PHORUS
(P)

(MC/L)
(00665)

.35

.23

.15

.10

.05

.06

.Ofl

.06

.07

.28
,19
.08
.07

,06
.09
,09
.06

,08
.07
.05
.07
.07

,07
.06
.07
,0t>

DIS
SOLVED
OXYGEN
(M6/L)

(00300)

11.5
1 10.4
$0,2
10,6

10,9
9, 1
9,2
8,5

7,7
6,8
7,6
..

7.3

6.4
7.4
7.1
6,8

8,5
6,5
..
--

fe.Q

6.2
5,9
6.4
9.4

ois-
SOL-
VEO-
PHQS-

PHQRUS
(P)

(H6/L)
(00666)

,05
.03
,00
,00

,00
.04
,03
,03

.02

.02
,03
*03

,03
.04
,03
.03

.07

.02

.01
-.

.05

.02

.03
,03
.03

PER
CENT

SATUR
ATION

(00301)

91
95
95
102

100
95
99
9a .

91
63
90
m*

61

79
89
89
84

100
80
..
• •
71

72
61
64
87
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05064500 RED RIVER OF THE NORTH AT HALSTAD, MN 
(Published in Water Resources Data for North Dakota Report)

05067500 MARSH RIVER NEAR SHELLY, MN

LOCATION.--Lat 47°24'45", long 96°45'50", in NE*NW» sec.3, T.145 N., R.48 W., Norman County, Hydrologic Unit 
09020107, near center of span on downstream truss of bridge, 3.8 mi (6.1 km) southeast of Shelly and 10 mi 
(16 km) upstream from mouth.

DRAINAGE AREA.--151 mi 2 (391 km2 ).

PERIOD OF RECORD.--March 1944 to current year. Monthly discharge only for March 1944, published in WSP 1308.

GAGE.--Nonrecording gage and crest-stage gage. Datum of gage is 841.14 ft (356.379 m) above mean sea level 
(levels by Corps of Engineers). Prior to Oct. 1, 1965, nonrecording gage at datum 3.0 ft (0.914 m) higher.

REMARKS.--Records fair. Large part of high flow of Wild Rice River diverted into Marsh River basin at overflow 
section 4.6 mi (5.6 km) east of Ada. Another diversion from Wild Rice River basin formed in 1947, 1.5 miles 
(2.4 km) southeast of Ada and diverted water at all stages 1947-51, after which it was closed except for a 
small regulated flow diverted for abatement of pollution from Ada sewage plant effluent.

AVERAGE DISCHARGE.--32 years, 71.7 ft 3 /s (2.031 m3 /s), 51,950 acre-ft/yr (64.1 hmV/r).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 4,660 ft 3 /s (132 m 3 /s) May 11, 1950, gage height, 21.96 ft 
(6.693 m), from floodmark, present datum; no flow for many days most years.

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 785 ft 3 /s (22.2 m 3 /s) Mar. 31, gage height,11.32 ft (3.450 m), 
backwater from ice; no flow for many days.

DISCHA»Sfc, CUBIC FEET PfcR SECOND. WATtR VfcAR OCTOBER 1975 TO SEPTfcM&tR 1«>76 
VAll'ES

OAX

1
?
3
45'

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
26
29
30
31

TOTAL
MtANl
MAX
MINI
AC-FT

CAL VB
wT» rw

OCT

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
f»
0
0
0

0
0
0
0
.01

."1

.01

.01
0
0
0

,04 i
.oni
.<n

n
,n»

1975 TOTAL
1976 TOTAL

NOV

4.0
2.3
2.2
1.3
.82

,58
,40
.28
.40
.58

.06
0
.05
.34
.34

.42
1.2
1,6
1.6
1,6

1.5
1.2
."5
.'2
.52

.35
,26
.10
.13
,10
...

>5.9<)
.87
4.0

0
52

26962
4466

DEC JAN

,08
.05
.04
.03
.02

.01
,01

0
0
0

0
0
0
0

0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

,24 0
,006 0
,08 0

0 0
,5 0

,76 MEAN 73.9
.25 wfcAN t2.2

FEB

0
0
0
f)
0

„
0
0
p
0

0
0
0
0
0

0
0
0
0
0

0
0
0
.01
.03

.04

.02

.01

.01

...

...

.12
,004
.04

0
.2

MAX 2250
*-AX 774

MAB

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
.01
.34

1.4
3.1

5.6
6.4

12
15
19

50
100
200
350
572
774

2110,85
66.1
774

0
4190

MIN 0
fin o

APR

617
377
214
131
119

69
72
61
48
45

34
31
26
?2
?0

?0
19
17
15
14

14

ie
17
17
16

14
12
11
11
10

...

2131
71.0
617
10

4230

AC-FT
AC-FT

MAY

9.0
8.0
7,0
6.0
b.6

4,3
3.9
3,7
3,5
3.3

2.5
2.2
i.e
1,8
2,2

1.7
1.2
1.2
1.1
.62

,74
,66
.58
.42
.42

.28

.28

.50
• 34
.34
.34

75.72
«?.44
9,0
.28
150

53460
6660

JUN

,34
.16
.16
,04

0

0
0
.02
.02

1.2

.10

.02
2.6
3.7

31

40
16
8,0
5,3
4.0

2.5
1 .4
.62
.42
.66

.42

.34

.22
2.0
.42
...

121.86
4,06

4n
0

242

JUL

.28

.10

.04

.01
0

0
0
0
0
u

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
y
0
0
0

.43
,om
.26

0
• "

StP
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05069000 SAND HILL RIVER AT CLIMAX, MN

LOCATION.--Lat 47°36'43", long 96 e 48'52", in NEkNEk sec.30, T.148 N., R.48 W., Polk County, Hydrologic Unit 
09020301, near center of span on downstream side of bridge on U.S. Highway 75 in Climax and 3.7 (6.0 km) 
upstream from mouth.

DRAINAGE AREA.--426 mi 2 (1,103 km2 }.

PERIOD OF RECORD.--March 1943 to current year (winter records incomplete in some years). Monthly discharge only 
for some periods, published in WSP 1308 and 1728.

REVISED RECORDS.--WSP 1388: 1943(M), 1944, 1947(M). WSP 1728: 1951 (M), 1960 (Average discharge).

GAGE.--Nonrecording gage and crest-stage gage. Datum of gage is 820.10 ft (249.966 m) above mean sea level, 
levels by Corps of Engineers. Prior to Oct. 1, 1966, nonrecording gage at site 3.2 mi (5.1 km) upstream 
at datum 12.78 ft (3.90 m) higher.

REMARKS.--Records fair except those for the winter period and those for periods of no gage-height record, Oct. 10 
to Nov. 13, June 27 to Sept. 30, which are poor. ,

AVERAGE DISCHARGE.--30 years (1946-76), 71.1 ft 3 /s (2.014 m 3 /s), 51,510 acre-ft/yr (63.5 hm 3 /yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 4,560 ft 3 /s (129 m 3 /s) Apr. 14, 1965, gage height, 17.81 
ft (5.428 m), site and datum then in use; maximum gage height, 28.32 ft (8.632 m) Apr. 17, 1969, from flood- 
mark, backwater from Red River of the North; minimum daily discharge,1.0 ft 3 /s (0.03 m j /s) Jan. 17, 18, 1962.

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 1,390 ft 3 /s (39.4 m 3 /s) Apr. 2, gage height, 13.60' ft (4.145 m), 
backwater from ice; minimum daily, 6.8 ft 3 /s (0.19 m 3 /s) Aug.31.

CUriTt PfcfcT Pf-9 K uClnBt.K 197% T'..i SEPTtMBEH

PAY

1
2
3
a
S

A
7
9
9

in

11
i?
13
14
15

16
)7
IS
19
2"

21
22
23
2'J
25

*•&
27
2«
20
30
31

TOTAL
Wf- AN

MAX

Ml"v|

« C-FT

C»L VB
«.7R YR

OfT

? ,
20
20
20
20

19
1 «
t a
19
1 9

19
'9

20
?r\

?2

22
22
pj
22
22

at
?2
22
?3
?S

?«
33
30
3U
^
*2

71 1
22.9

3a
1 ft

lain

1975 T*.TAt
) 9 7 * 1 P T A L

NOV

31
3 »
JO

30
30

30
3 n
S^
29
29

27
<>*>
25
2«
25

31
33
3 a
3«
3?

27
2u
2*
££
22

22
21
21
21
?'

...

81 a
27.!

3U
;> j

1610

411901 .0
1 HSKQ.3

DEC

21
21
20'
2<i
20

?C
2'-
?<•
20
?C

?n
10

1 9
! 9
)9

19
19
j <J
1 9
19

J9
19
i v
1 13
1 *

Ifc
- 1 *?

t H
1 9
IB
IS

59J
19.2

21
1 H

1 1HO

MtAV
- v h * X,

JA-J

1 ^

16
IH
1«
17

17
i7
17
! 7
1 7

1 7
1 ^
1 h
j ^
1 h

1 >>
t<?
1 6
1 ^
15

IS
(t,
15
!=«

15

i«s
! a
1 U
i a
-. u
Kl

i.9d

15.0
! M
< u

o**')

115
sv,«

f-M

1 'J
i a
14
1 'I
1<«
1 J
1 u
t a
t"
lu

lu
1 it
1 'J
1 1,
\ '»

1 U
t a
1 a
1 u
10

15
15
)*•
17
1 7

19
1 9
20
21

...

...

031
ts.i

21
t U

«89

(«AX ?«70
"AX 131"

^AP ttPk WAY

21 U3C 80
2< ISflO 75
21 12*0 70
21 96« »>7
21 Mbl 57

20 43'- SI
2i' 35 ( "**
20 29<> 4i
20 ? a ?. <" u
i a <? I c u i

10 194. a 4
19 t H 2 "?
19 ) n S U I
19 Iht 3«
19 -SI 35

19 1 U \ 31
19 1 U\ il
2f> i $** 3''
2 n 1 ? t> 31
21 1 ? 'J 31

21 120 29
27 !2u 28
i •> 119 <2 9
as i 19 2«
5^> lOf 29

«e 98 30
lip 96 31
clB 93 33
?^7 ^2 3«
5it tJ7 37
71U —— 30

2599 9503 1279
83.9 317 41.3
7l« 13«u 90
10 87 2«

516" IftBSO 25UO

i-lN 10 AC»t-T 83H.)
»-1N 6.8 AC-f-T 30HS7)

JU\

27
27
25
2 a
25

25
26
? 1
19
20

21
22
2u
2H
77

9«J
66
51
U5
U2

38
26
26
24
27

?«
30
30
29
29

...

1000
33,3

96
19

1980

JUL

30
26
25
23
21

2»
20
3"
20
24

23
2"
21
2u
19

19
19
19
1*4
20

20
Itt
17
16
15

16
14
15
ta
15
1<4

60<l
19,5

30
• 1 4
12UO

AUG

la
} i
13

i 13
14

12
12
lii
12
1 7

15
IS
14
12
12

1 1
i (i
9.9
9.7

10

6,7
S.4
7.8
7,«
8,0

7.8
6,9
7 .6
7.2
7.0
b.B

333,2
10.7

17o'.e
661

SEP

6.0
6,0
7,1
7.2
7.1

7.0
7,0
7.1
7.1
7.2

7.2
7,2
7.2
7.2
7.2

7.3
7,4
7. "
7.5
7.5

7,6
7.6
7.6
7.6
7.0

7,6
7,7
7,7
7.7
7.7
...

220.1
A, 34
7,7
6,0
U37
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05074000 LOWER RED LAKE NEAR RED LAKE, MN

LOCATION.r-Lat 47°S7'27", long 95°16'34", in SW%NWs sec.28, T.152 N., R.36 W., Clearwater County, Hydrologic Unit 
09020302, on left bank just upstream from dam at outlet, 13 mi (21 km) northwest of village of Red Lake.

DRAINAGE AREA.--1,950 mi 2 (5,050 km1 ), approximately.

PERIOD OF RECORD.--June 1930 to November 1932 (published as Red Lake at Redby), May 1933 to current year (pub 
lished as Red Lake near Red Lake 1933-40); records on Upper Red Lake published as Red Lake at Waskish, April 
1930 to September 1933, all in reports of Geological Survey. October 1921 to September 1929 gage heights at 
Redby and on Upper Red Lake at Waskish in files of Minnesota Department of Conservation (fragmentary).

GAGE.--Water-stage recorder. Datum of gage is 1,169.00 ft (356.311 m) above mean sea level, adjustment of 1912 
(levels by Corps of Engineers). May 1933 to Sept. 6, 1934, nonrecording gage at same site and datum. Non- 
recording gages at Waskish and Redby at datum 69.00 ft (21.031 m) lower.

REMARKS.--Water level subject to fluctuation caused by change in direction and velocity of wind and by seiches.

EXTREMES FOR PERIOD OF RECORD.--Maximum gage height, 9.53 ft (2.905 m) June 25, 1950; minimum recorded, 0.80 ft 
(0.244 m) Nov. 20, 1936.

EXTREMES FOR CURRENT YEAR.--Maximum 7.18 ft (2.188 m) Oct. 14; 'maximum daily, 6.59 ft (2.009 m) Oct. 13; minimum, 
3.98 ft (1.213 m) Sept. 3; minimum daily, 4.15 ft (1.265 m) Sept. 28.

MONTHEND GAGE HEIGHT, IN FEET, OCTOBER 1975 TO SEPTEMBER 1976

Oct. 31 ............ 6.27 Feb. 29 ............ 5.75 June 30 ............ 5.67
Nov. 30 ............ 6.21 Mar. 31 ............ 5.94 July 31 ............ S.32
Dec. 26 ............ 6.03 Apr. 30 ............ 5.94 Aug. 31 ............ 4.87
Jan. 31 ............ 5.90 May 31 ............ 5.58 Sept.30 ............ 4.35

NOTE.--Mean daily gage heights are available.
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05074500 RED LAKE RIVER NEAR RED LAKE, MN

LOCATION. --Lat 47°57'27", long 95°16'35", in SWSjNWSj sec. 28, T.152 N. , R.36 W. , Clearwater County, Hydrologic 
Unit 09020302, on left bank 50 ft (IS m) downstream from dam at outlet of Lower Red Lake and 13 mi (21 km) 
northwest of village of Red Lake.

DRAINAGE AREA. --1,950 mi 2 (5,050 km2 ), approximately.

PERIOD OF RECORD. --May 1933 to current year. Monthly discharge only for May 1933, published in WSP 1308.

GAGE. --Water- stage recorder. Datum of gage is 1,167.00 ft (355.702 m) above mean sea level, adjustment of 1912 
(levels by Corps of Engineers). Prior to Sept. 7, 1934, nonrecording gage at site 50 ft (15 m) upstream at 
datum 2.00 ft (0.610 m) higher. Sept. 7, 1934, to Nov. 26, 1951, water-stage recorder at present site at 
datum 2.00 ft (0.610 m) higher.

REMARKS. --Records fair. Flow completely regulated by outlet dam on Lower Red Lake. 

AVERAGE DISCHARGE. --43 years, 495 ft 3 /s (14.02 mj /s) , 358,600 acre-ft/yr (442 hmj /yr) .

EXTREMES FOR PERIOD OF RECORD. --Maximum discharge, 3,600 ft j /s (102 mj /s) June 25, 1950, gage height, 11.19 ft 
(3.411 m) , affected by seiches and backwater from aquatic vegetation, present datum, from rating curve 
extended above 1,400 ft 3 /s (39.6 m3 /s) ; no flow at times.

EXTREMES FOR CURRENT YEAR. --Maximum discharge, 1,560 ft j /s (44.2 mj /s) Oct. 14, gage height, 6.06 ft (1.847 m) ; 
maximum gage height, 6.73 ft (2.051 m) July 28, affected by seiches and backwater from aquatic vegetation; 
maximum daily discharge, 1,520 ft j /s (43.0 mj /s) Oct. 14, 15; minimum daily discharge, 209 ft j /s (5.92 mj /s) 
Apr. 3.

DISCHARGE, CU3IC S1CQMO, *ATE» VEAft QCT08F.R 1975 TO SEPTE*8EH 1976 
*EAM VALUES

6
7 
P 
9

10

11 
1?
13
14
15

16
17 
IP

20

22
23
24
25

26
27
28
29
30
31

TOTAL
MEAN
MAX

OCT

1480
1470
1460

14PO

1460 
1400 
146(1 
14*0

'500 
1520

1 50rt 
1490 
14«ft

1430 
1 4?0 
14f>0 
1400

'520 
1380

NOV

1360
1350
1350
1350
1370

1370 
1360' 
1360 
1360

1370

1340
1320

1320 
1310 
1 160 
1010 
96*

880
81 1
760
735

634
620
600

570

32990
1 100
1 490
570

DEC

560 
5«0 
530

535

585
600

610

650
66C

670 
685 
700 
7tO 
725

740 
750 
76S
7«0 
800

810
830

CAL YR 1975 
WTR YS 107H,

TOTAL 353679

683
900
530

42020

Mfc AN
»6 AN

JAM

910
930

960
980

990 
lOQO 
1010 
1020 
10.50

1040 
logo 
1060 
1070 
1070

1070
1070
1070
1070
1 070

1070
1070

1060

1050
1050

Inao 
loud

lo J3
lo/n
9to

1030

1030
1030
1030

1020 
1C20 
5020 
'1 fi t 0

10SO 
1010 
1 OOfi 
1 000 
1000

1000 
1 000 
1 ono 
1 onft
1000

t 000 
1000

1020
996

29335
1 012
1 040

1000 
10^0 
10UO

930

896

880

860

680
595

sou 
221 
212

211

209
223
223

325
519
609
885
.885

885

923
1020 
96S

996
992
968

1050

1 060
1060
1060
1070
1060

1070

10/0 
1070 
1080

2U6U1

MAY

1070
1090
1060
1040
1050

10SO 
1040 
1040 
1030

1020

1040
1030
1040

1050
1030

1040 
1 0 4 (.'

10 JO 
1020 
1020 
1010 
1000

loto
099

999
996

51929
1030

M/ty 1520

804
! 010
212

106 AOM 701500 
209 AC-FT 674700

999
980
961
946
930

915
900
896
908
923

915 
927 
949 
93fl

968 
965 
961 
9^6

923

923
927
953

28103
940
999

JUU

915 
911 
9yO 
896 
885

882 
870 
660 
SoO
850

840
840
830

800
800

84"

630
780 
750 
8eO 
900

890
880

915
750

AU6

880
680
880
880
S70

870
870
859
844
863

859
859
867
670

859
859

859
852
852
856
852

852

Hll 
819 
826 
833

857
860

SEP

830
826
808
804
815

822
815
770
623
560

529
505
502
495
481

474
471
471
478
474

471 
468 
464 
4S8 
464

468
422
296
258
249

16571
552
830
249

32870
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05075000 RED LAKE RIVER AT HIGH LANDING, NEAR GOODRIDGE, MN

LOCATION.--Lat 48°02'34", long 95°48 T 28", in NW%NW% sec.28, T.153 N., R.40 W., Pennington County, Hydrologic 
Unit 09020303, on left bank 50 ft (15 m) upstream from highway bridge at High Landing, 7 mi (11 km) south 
of Goodridge and 33 mi (53 km) upstream from Thief River.

DRAINAGE AREA.--2,300 mi 2 (6,000 tan 2 ), approximately.

PERIOD OF RECORD.--September 1929 to current year. Prior to October 1930, published as "at Kratka".

GAGE.--Water-stage recorder. Datum of gage is 1,141.57 ft (347.951 m) above mean sea level, adjustment of 
1912 (levels by Corps of Engineers). See WSP 1308 or 1738 for history of changes prior to Oct. 1, 1949.

REMARKS.--Records good except those for winter 'period, which are fair. 
Red Lake.

Flow regulated by outlet dam on Lower

AVERAGE DISCHARGE.--47 years, 544 ft 3 /s (15.41 m3 /s), 394,100 acre-ft/yr (486 hmVyr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 4,060 ft 3 /s (115 m3 /s) July 7, 1975, gage height, 13.39 ft 
(4.081 m); maximum gage height, 13.44 ft (4.097 m) July 3, 1975; no flow during infrequent periods in 
1931-34, 1936-37.

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 1,890 ft 3 /s (53.5 m 3 /s) Oct. 25, gage height, 8.56 ft (2.609 m); 
maximum gage height, 10.35 ft (3.155 m) Mar. 29, backwater from ice; minimum daily discharge, 355 ft 3 /s 
(10.1 m 3 /s) Sept. 30; minimum gage height, 3.63 ft (1.106 m) Sept. 30.

OI$CHA»6fc, IN FEET PE» SECOND, -ATER YEAR OCTOBER 1975 TO SEPTEMBER 1976
MtAM VALUES

DAY OCT NOV DEC JAN JUL AUG sep

1
2
3
4
5

6
7
S
9

18

11
12
13
Id
15

16
t?
IB
19
20

21
22
23
24
25
26
27
2fi
29
30
31

TOTAL
MEAN
MAX
MIM
AC-PT

CAL VB
wTR VB

1690
1700
1690
J70Q
1600

1690
1700
1700
1750
1750

J770
}790
1800
1850
I860

ISfcO
1670
1870
I860
1850

1820
1800
1610
1830
18»n

ISfiO
i860
1830
1810
1800
17»0

55520
1791
1880
16<>0

110100

1975 TOTAL
I97h TOTAL

1770
1750
mo
1700
1690

171 o
1710
1700
1690
1660

1670
169P
1680
1650
1630

1620
1610
1610
1570
1450

1120
1000
900
«20
780

735
700
675
650
e>3o
...

41310
1377
1770
630

ej9«o
4849?«
396505

615
610
60S
600
600

MO
620
640
6*>0
680

700
720
700
770
790

620
640
860
880
900

920
940
960
980
990

1000
1020
104U
1060
»070
10BO

25320
817
1080
600

50220

M(AN
MEAN

lOfiO
108"
1090
1090
1100

1100
1110
HtO
1120
1120

1130
H«0
H50
1150
1150

1150
H50
U5o
1150
1150

1140
li4o
Hao
1140
1140

1130
1130
H30
1130
1120
11.20

3*»«»30
1127
H50
1080

6^280

1329
1083

1110
1110
1100
1100
10^0

109P
1080
1080
1070
1060

1050
loao
1030
1020
1010

1010
1000
1000
1000
1000

1000
995
985
1000
1010

1020
1030
1U«0
1020
...
...

30150
ioao
1110
965

59800

MAX 1040
MAX 1880

1000
1000
10UO
1000
1000

1000
1000
990
950
920

900
900
900
900
900

910
920
940
950
970

980
1000
1000
1000
sooo

1000
1000
1000
1000
1000
950

29960
966
1000
900

59630

MJN 600
HJN 3b5

920
803
836
755
700

677
815
»90

1030
11<»0

1160
1130
1110
1150
1220

1250
1260
3220
1200
12UO

1300
1320
1320
1310
1300

1280
1270
1260
1250
1240
...

J3««6
1115
1320
677

66340

AC-PT
AC-FT

12<*0
1250
1250
12aO
1230

1230
1230
1210
1210
1190

1200
1210
1200
1200
1200

1200
1210
1210
1210
1210

1210
1190
1180
1180
1170

1160
1150
1170
1160
liao
1130

37170
1199
1250
1130

73730

961800
786500

1120
1100
1090
1070
1060

1050
1000
lotto
ioao
10UO

1020
1040
1060
1030
1100

1170
1150
1140
1120
1100

1U70
1060
1040
1020
1030

1020
1020
1010
1020
1000
...

31670
1062
1170
1000

63210

976
954
932
912
894

872
852
aus
652
846

836
836
832
8*2
611

801
794
790
800
667

ebo
840
835
7^5
604

628
852
876
894
912
922

2.6S32
8!>6
978
790

52630

932
936
946
V70
988

972
952
936
94<t
993

983
965
962
967
970

972
976
983
908
968

985
980
985
993
996

1000
993
967
957
965
967

30113
971

1000
932

59730

970
980
965
932
932

934
932
919
899
824

734
674
631
605
501

579
566
553
541
539

534
5S2
527
522
519

520
518
493
404
355
...

20224
674
980
355

40110

NOTE.--No gage-height record Dec. 12 to Jan. 11.
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05076000 THIEF RIVER NEAR THIEF RIVER FALLS, MN

113

LOCATION.--Lat 48°11'08", long 96°10'11", in mkSWk sec.3, T.154 N., R.43 W., Marshall County, Hydrologic Unit 
09020304, on right bank, 0.2 mi (0.3 km) upstream from highway bridge, 5 mi (8 km) north of city of Thief 
River Falls, 7 mi (H km) upstream from mouth, and 9 mi (14 km) downstream from Mud Lake National Wild Life 
Refuge.

DRAINAGE AREA.--959 mi 2 (2,484 km2 ).

PERIOD OF RECORD.--July 1909 to September 1917, April 1920 to September 1921, October 1922 to September 1924, 
October 1928 to current year. Monthly discharge only for some periods, annual maximums for water years 
1919, 1922, 1925, 1926, published in WSP 1308.

REVISED RECORDS.--WSP 925: Drainage area. WSP 1308: 1917(M), 1924(M), 1929(M), 1931-33(M), 1935(M), 1937(M).

GAGE.--Water-stage recorder and control of grouted boulders. Datum of gage is 1,112.33 ft (339.038 m) above 
mean sea level (levels by Minnesota Highway Department). Prior to May 4, 1939, nonrecording gages at same 
site and datum.

REMARKS.--Records good except those for winter period, which are fair. Some regulation by Thief and Mud Lakes. 

AVERAGE DISCHARGE.--59 years, 160 ft 3 /s (4.531 m 3 /s), 115,900 acre-ft/yr (143 hmVyr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 5,610 ft 3 /s (159 m'3 /s) May 13, 1950, gage height, 17.38 ft. 
(5.297 m); no flow at times in some years.

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 1,350 ft 3 /s (38.2 m 3 /s) Apr. 1, gage height, 12.75 ft (3.886 m), 
backwater from ice; minimum, 0.07 ft 3 /s (0.002 m 3 /s) July 27, gage height, 3.87 ft (1.180 m).

DISCHARGE, IN- FEET PFR SlrCONQ. WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 
WEAV VALUES

DAV

1
2
3
4
5

6
7
g
ft

10

11
12
13

15

16
17
18

20

2!
22
23
24
25

26
27

29
30
31

TOTAL

MAX
MINI

AC-FT

CAL VR
WTR VR

QCT

24
25
26
27
?7

26
27
27
26
27

26
26
75

29

jy p

167
166
165
162

161
16U

290
293

293

1 **ti
167
162
39

MOV

13

12
11
9.5

22
39
75
42
29

24
12
It
12
16

19
18
17
23
32

22
30
as
65
65

65
65
65
65
65

QfcC

65
65
66
66
66

66
66
66
66
66

66
66
66
66
66

66
66
66
62
S6

51
50
07
lit
7.2

5.0
5.1

tN
1 .a
.95

3«33 1P02.5 14BB.23
11 1
295
24

6610

1975 TOTAL
J976 TOTAL

33. U
75

9.5
1990

161053
27022

48,0
66
.93

2950

.13 *E
,eu »f.

JAN

.86
,86
,86
.75
,58

.5«
!*>0
.52
,50
,4R

.50

.52

.56
,6n

.5*

.52

.SO

,U7

.'J5
,<uu!«?."i
.39

.38

.37

.36

.35

^33

16, ia
.52
,86
.33
3?

AM 441
AN 73.8

FEB

.32

.31

.30

.29

.28

.28

.27
,26
.25
.25

.24
!?«
,2«
.23

,?3
^23
,25
.23
,23

.23

.23

.23
,23
.23

.23

.23

];><•
...
...

7.22
.25
.32
.23
14

"AX
M&X

MAR

.24
!s«
.25
.25
,25

,«?5.'25

.25

.25
,25

.25

.25

.25

.25

.25

.25

.25

.25

.27
,29

.32

.36

.42

.5?.

.74

5.0
7.0

13
130
050
836

1 050, UO
46. 6
83P
.2«

2R80

3070 WIN
131C M I*

APR

1230
1310
1210
1110
1000

9U4
835
871
891
610

564
U29
307
280
263

278
344
262
229
221

241
233
281
55 1
U02

«02
389
380
56fl
23u
...

16693
556
1310
221

33110

.93
,09

MAV JUM

206 5.0
203 5.3
201 3.9
179 2,9
62 1.5

an ,94
36 .60
34 ,52
30 ,58
26 .80

23 1.0
19 22
13 81
11 23
10 34

9,4 140
9,2 192
6.9 215
5.3 201
4,3 178

4.S 122
4.6 79
3.3 73
2.S 29
1.8 16

2.1 1«
2." 16
2.4 17
3.3 15
4,5 14
3.4

1170.9 150U.24
37.6 50,1
208 215
1.8 ,52

2320 2980

AC-M 319UQO
*C-PT 53600

JUL

12
11
a. 3
5.6
3,9

«,7
4,2
£,«?
2,2
2.«

1.6
1.0
,66
.56
.52

.42

.30

.25

. ^"
1.2

1.9
.86
.50
.30
.21

.15

.09
,4R

2. 1
1.1
.60

71,74
2.31

12
.09
142

AU&

.38

.£6
,26
.31
,37

.42

.36
,45

2.2
76

26
11
5.5
2.4
1.2

.66

."1

.35

.67
1,1

l.«
1.1
.78
.78
.83

2,5
2.1
1.5
,9B
.57
.51

143.97
4,64

76
.26
286

SEP

.56

.56

.77
1.1
1,0

,61

i'.t>
2.2
i» 9

1,5

ils
1.1
i,9

*,2
£.0
i.O
1.7
1.1

f.2
i .3
* »*
i.6
1.7

1,8
i'.s
1.1
i. i
...

41. 50
1,38'2.2

.56
82
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05077700 RUFFY BROOK NEAR GONVICK, MN

LOCATION.--Lat 47 e 44'50", long 95°24'45", in SE«B% sec.5, T.149 N., R.37 W., Clearwater County, Hydrologic 
Unit 09020305, on downstream side of bridge on County Highway 17, 4 mi (6.4 km) upstream from mouth, and 
4.8 mi (7.7 km) east o£ Gonvick.

DRAINAGE AREA.--4S.2 mi 2 (117.1 km2 ).

PERIOD OF RECORD.--April 1960 to current year. Monthly and daily figures for Apr. 1, 1960, to June 30, 1960, 
published in WSP 1913.

GAGE.--Nonrecording gage and crest-stage gage. Datum of gage is 1,227.93 ft (374.273 m) above mean sea level, 
adjustment of 1912 (levels by Corps of Engineers). Prior to Sept. 9, 1960, reference point at same site 
and datum.

REMARKS.--Records good except those for winter periods, which are fair.

AVERAGE DISCHARGE.--16 years, 14.4 ft 3 /s (0.408 m3 /s), 10,430 acre-ft/yr (12.9 hm3 /yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 453 ft'/s (12.8 m3 /s) Mar. 30, 1967, gage height, 6.35 ft 
(1.935 m); maximum gage height, 6.62 ft-(2.018 m) Apr. 9, 1969, backwater from ice; no flow Feb. 20 to 
Mar. 6, 1968.

EXTREMES FOR CURRENT YEAR.-«--Peak discharges above base of 65 ft 3 /s (1.841 m3 /s) and maximum:

Discharge 
Date Time (ft 3 /s) (m'/s)

Mar. 29 0900 147 4.16 

Minimum daily discharge, 0.20 ft 3 /s (0.006 m3 /s) Sept. 4, 5.

Gage height 
(ft) (m)

5.25 1.600

DISCHARGE, IN CUBIC f-EET P|R StCONO, HATER YfcA» OCT086* 1975 TO SfcPTEM8EH 1976
*tAN VALUES

DAY

1
g
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
2S

26
27
28
29
30
31

TOTAL
MEAN
MAX
KIN
AC-FT

CAL YR
WTR Yfl

OCT

5.8
5.3
5.0
5.3
5.3

5.0
3.7
j f a
3.7
3.°

3.4
3.2
3.2
3.9
«.l

3.7
3.4
3.0
3.0
3.0

3.0
3.0
3.7
6,3
6.6

12
t 1
9,0
8.3
7.7
8.0

158.9
5.13

12
3,0
515

J975 TOTAL
1976 TfTAL

MOV

7,4
7,1
6.6
6.3
6.3

6,1
6.1
5.5
5.5
4.8

5,3
5.3
4.5
5.5
6.1

6.16*6

6.3
10
9,6

8,5
8.0
7.4
6.6
6,3

6.0
5.7
5.5
5.3
5.1
...

195,4
6.51

14

4,5
386

6290
2691

OKC

4.9
4,7
4.6
4.5
4.4

«.3
u.j
41,3
4,2
o,2

4.2

4,2

4.1
4.1
4.1

4.1
4,0
4,0
1.0
3.9

3.9
3.9
3.9
3.9
3,8

3.6
3.8
3,8
3.8
3.8
3.8

127,3
4,11
4.9
3,8
252

,30 MEAN
,09 MEAN

JAN

3.7
3.7
3.7
3.7
3.7

3,6
3,6
3.6
3.6
3.6

3,6
3.6
3.5
3.5
3.5

3.5
3.5
3.5
3.5
3.5

3.5
3.5
3.5
3.5
3.5

3.5
3.5
3.5
3.5
3.5
3.5

U0.2
3.55
3,7
3.5
?19

17.2
7.35

flS

3,5
3,5
3.5
3,5
3,5

3.5
3.5
3.5
3.5
3.5

3.6
3.6
3.6
3.6
3.6

3.6
3.6
3.6
3.6
3.6

3.6
3.6
3.6
3.6
3,7

3.7
3.7
3.7
3,7
...
...

103,9
3,56
3.7
3.S
206

CAX 328
MAX 110

MAR

i.7
3.7
3.8
3.8
3.8

3.8
3.8
3."
3,8
3,8

3,7
3,7
3,7
3,7
3.7

3,7
3,7
3.8
u.O
«.3

5.2
6.4
8.2

12
20

30
50
60

110
95
MO

572,6
18.5
110
3.7

1140

MI* 2,0
MlN .20

APR

75
70
67
66
66

65
59
52
47
44

39
34
29
31
30

27
22
22
20
31

26
20
17
17
14

15
15
12
11
11

...

1056
35.2

75
11

2090

AC-FT
AC-FT

MAY

ll
10
9.6
8.6
6,0

6.8
6.3
6.8
6.1
5,0

5,0
4,8

11
8.3
4.8

3.7
3.4
2.8
2,8
4,8

3.4
3.0
3,0
3.0
3.0

2,8
3.7
4.6
".3
3.7
3.7

166.0
5.42

11
2.8
333

12480
5340

JUN

2.8
2,0
1.6
1.6
1.*

1.4
2, 1
1.1
1.1
1.7

1.1
1.3
2.4
3.4
9,6

4.5
3.7
3.4
2.8
2.0

2.0
2, i
1.4
1.7
«.s

3.2
3.0
2.8
3.4

2.8
...

77,9
2,60
9,6
1.1
155

JUL

2.3
2.0
2.0
1.7
1.6

1.6
1.6
1.6

12
4.5

3.2
2.6
2.1
1.7
1.6

1.6
1.4
1.3
1.1
2.6

1.4
1.4
2.6
2.0
1.4

l,u
1.1
1.4
1 . "
1.1
1.0

66,3
2.14

12
1.0
132

AUG

,60
,80
,80

2.8
2.0

1.4
1.1
.90
.60

2.0

1.6
1.6
1.4
1.3
1.1

1.0
ut
1.1
l.i
.90

,90
,00
, 70
,60
.70

,51
.36
.70

t.o
1.0
,90

33,77
1.09
2.8
,36
67

SEP

,60
,70
.36
.20
.20

.30

.36
1.3
i, i
,90

,60
,60
,70
,90
,90

,90
,70
,60
.60
.70

,90
,60
,60
.70
.70

,60
.60
,90
,60
,60
...

20.62
.69
1.3
.20
41



RED RIVER OF THE NORTH BASIN 11 

05078000 CLEARWATER RIVER AT PLUMMER, MN

LOCATION.--Lat 47 8 55'24", long 96 8 02'46", in SEkSWt sec.4, T.151 N., R.42 W., Red Lake County, Hydrologic 
Unit 09020305, on right bank 200 ft (61 m) downstream from Soo Line Railroad bridge, 300 ft (91 m) 
downstream from bridge on U.S. Highway 59, 0.9 mi (1.4 km) northwest of railroad depot in Plunaner, and 
8 mi (13 km) upstream from Hill River.

DRAINAGE AREA.--512 mi 2 (1,326 km 2 ).

PERIOD OF RECORD.--April 1939 to current year.

GAGE.--Water-stage recorder. Datum of gage is 1,099.12 ft (335.012 m) above mean sea level, adjustment of 
1912 (levels by Corps of Engineers). Prior to Nov. 10, 1939, nonrecording gage at site 100 ft (30 m) 
upstream at same datum.

REMARKS.--Records good except those for winter periods, which are fair. Since 1968, undetermined amounts of 
water diverted for the flooding of wild rice paddies upstream.

AVERAGE DISCHARGE.--37 years, 181 ftVs (5.126 m 3 /s), 131,000 acre-ft/yr (162 hm 3 /yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 3,640 ftVs (103 m 3 /s) June 9, 1962, gage height, 11.90 ft 
(3.627 m); maximum gage height, 12.31 ft (3.752 m) Apr. 10, 1969 (backwater from ice); minimum discharge 
3.9 ft 3 /s (0.11 m 3 /s) June 8,.1976, gage height, 1.87 ft (0.570 m).

EXTREMES FOR CURRENT YEAR.--Peak discharge above base of 500 ft 3 /s (14.2 m 3 /s) and maximum:

Date 

Apr. 1

Time 

1200

Discharge 
(ft 3 /s) (m 3 /s)

1250 35.4

Gage height 
(ft) (m)

a8.86 2.701

a Ice jam 

Minimum discharge, 3.9 ft3 /s (0.11 m 3 /s) June 8, gage height, 1.87 ft (0.570 m).

OCT

, IN cuerc FEET P&P secoNQt XATEB vt*« OCTOBEB 1975 TO SEPTEMBSR 1976 
«EAN VALUES

MOV DEC JAM FtB JUN JUt

C*L *R 1075 TOTAL 107008.0 
wTR YH 197* TOTAL 38183.7

?94 
tOU

MAX
MAX

61
1200 HIM

AC-FT 213000 
AC-FT 75700

AUG SEP

1
2
3
a
s

h
7
*
9
10

It
12
11

15

16
17
1*
10
2n

21
g?
25

25

26
27

29
30
51

TOTAL
MEAN
MAX
MJM
AC-FT

PS
9ft
"7

101

HS
79
77
75
69

7S

0 1
art
7H

«3
M
»1

«tt

*6
87
90
06

120

tS7
162
155

136
151

3030
97.9

162
69

6020

12<l
110
125
127
128

120

t3h
135
132

131
127
106
Ija
13?

151
121
12?
125
120

118
11S
U2
110
108

10S
104
103
10?
101

3604
121
151
101

7230

100
100
08
07
96

96
94
94
03
92

02
01
90
9Q
89

89
88
87
86
66

85
eo
84
93
83

82
82
81
80
80
80

2752
88.8
100
80

79
79
78
78
77

77
76
76
75
75

74
74
74
74
70

73
73
73
73
73

71
75
73
72
7?

72
72
7?
72
72
72

2300
74 2

79
72

72
72
72
72
72

72
72
72
72
72

72
72
72
72
72

72
72
72
72
71

71
71
71
70
70

70
70
70
71

...

...

2073
71.5

72
70

ai to

71
7?
72
7?
72

72

7«
7«
7U

74
74
76
76
76

78
78
7«
80
80

80
62
84
8«
96

120
150
220
350
520
600

0087
132
800
71

eiio

1200
1100
1000
952
706

625
508
497
425
382

346
207
25?
236
225

213
205
203
185
196

100
192
188
I7a
109

140
103
122
03
ou

...

11360
370

1200
93

22530

100
93
67
77
60

53
49
SO
42
42

36
25
25
30
25

21
20
24
13
11

20
13
7.7

5!o

6.6
5.0
4,5
9,4
9.0
9.4

979,1
31.6
100
4,5

10<(0

16
18
11
13
11

6,6
5.2
4.0
6,9
14

21
36
33
52
59

96
120
114
119
10"

96
63
69
55
53

66
101
107
100
106
...

1726.6
57,6
120
0.9

3420

101
66
72
66
65

56
51
56
76
96

129
112
104
97
90

76
66
60
63
68

90
95
66
104
120

113
100
96

101
91
61

2681
86.5
129
51

5320

77
92
94
106
136

178
164
162
164
159

ise
187
164
169
162

133
109
95
96
76

59
54
44
39
34

31
27
23
22
21
17

3114
too
169
17

6160

16
16
16
14
IS

13
11
U
12
12

13
17
13
14
15

13
13
14
15
16

14
15
16
14
14

16
14
14
17
19

...

433
14.4

19
11

659



116 RED RIVER OF THE NORTH BASIN 

05078230 LOST RIVER AT OKLEE, MN

LOCATION.--Lat 47°SO'3S", long 9S*51'30", in SE%NE% sec,2, T.1SO N., R.41 V. , Red Lake County, Hydrologic 
Unit 09020305, on downstream side of bridge on State Highway 222 at northwest edge of Oklee, 12 mi 
(19 km) upstream from mouth.

DRAINAGE AREA.--266 mi 2 (689 kma ).

PERIOD OF RECORD.--April 1960 to current year. Monthly and daily figures for Apr. 1, 1960, to June 30, 1960, 
published in WSP 2113.

GAGE.--Nonrecording gage and crest-stage gage. Datum of gage is 1,126.94 ft (343.391 m) above mean sea level, 
adjustment of 1912 (levels by Corps of Engineers). Prior to Sept. 9, 1960, reference points at same site 
at datum 8.00 ft (2.438 m) higher. Sept. 9, 1960, to Sept. 30, 1964, nonrecording gage at same site at 
datum 8.00 ft (2.438 m) higher.

REMARKS.--Records fair.

AVERAGE DISCHARGE.--16 years, 82.3 ft j /s (2.331 m 3 /s), 59,630 acre-ft/yr (73.5 hmj /yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 3,210 ft 3 /s (90.9 m j /s) Apr. 11, 1969, gage height, 14.91 ft 
(4.545 m), from floodmark; no flow Feb. 16 to Mar. 21, 1963, Feb. 15 to Mar. 2, 1964.

EXTREMES OUTSIDE PERIOD OF RECORD.--Maximum stage known since at least 1897, 18.39 ft (5.605 m) Apr. 21, 1950, 
present datum, from floodmarks, discharge, 2,790 ft j /s (79.0 m j /s).

EXTREMES FOR CURRENT YEAR.--Maximum discharge. 920 ft 3 /s (26.1 m 3 /s) Mar. 31, gage height, 11.70 ft (3.566 m), 
backwater from ice; minimum daily, 0.35 ft s /s (0.010 ms /s) Sept. 21, 22; minimum gage height, 2.16 ft 
(0.658 m) Aug. 28.

DISCHARGE, IN CUBIC FEET PfB SECOND, HATE» YEAR OCT08f« 1975 TO SEPTEMBER 1976
*tAM VALUES

DAY

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
IB
19
20

21
22
23
24
25

26
27 •
2S
29
30
31

TOTAL
MEAN
MAX
M{IM
AC-FT

CAL YP
NTR YK

OCT

5.3
0.9
5.1
5.5
i.9

5.1
4.7
4.9
5,4
6.6

6.2
6*8

7.3
7,0

7.3
6,8
6.U
6.4
6. «

*>,6
7.7
8.1

10
1U

13
13
li
12
1 2
t 1

238.9
7.71

14
3.9

1975 TOTAL
1976 TOTAL

NOV

12
11
11
11
11

12
12
12
12
H

14
15
17
16
16

17
16
16
22
22

19
16
13
11
9,0

7.0
6.0
5.0
4.3
3."
...

382.1
12.7

22
3,8
758

4080?
11109

DEC

3,3
2,9
2,e
2.7
2,6

2.5
2.5
2.5
2.5
2.5

2.4
2,4
2.*
2.4
2,"

2.4
2.4
2.4
2,"
2,4

2."
y 4
3 ft

2.4
2.4

2<
2!
2.
2,
g.
2.

77.2
2,49
3.3
2,4
153

,30 MEAIV
,97 MEAN

JAN

?,«
2 4
2.4
2.4
2.4

?.s
?,5
?,5
2.5
2.5

2.5
2.5
2.e>
2.6
2.6

2.0
2l7
2.7
?.7
2.7

2.7
2.8
2,8
2,8
2,0

2.9
3.0
3.1
3.2
3.?
3.3

83,4
c!.69
3,3
2,4
165

112
30,4

ftB

3,4
3.5
3.6
3.7
3.8

5.9
4.0
4, 1
4,2
4.4

4 54*7

4.9
5.2
5.4

5.7
6.0
6.3
6,6
fe, Q

7.3
7.7
8.1
B.3
8.3

«.«
7.9
7.5
7.3
...
...

165,4
5.70
6.3
3,4
328

MAX 2100
MAX «oo

MAR

7.1
6.9
6.7
6,4
6.1

6.0
5.9
5,8
5.7•5.6

5.6
5.6
5.6
5.7
5.8

5.8
5.9
6.0
6,4
7,n

8.0
10
13
20
i5

60
100
190
340
700
BOO

2397.6
77.3
800
5.6

4760

MJtu
M1N

APR

680
560
460
<109
352

293
262
230
218
181

15*
144
129
121
114

115
110
109
115
104

97
92
64
78
72

66
62
56
53
50

...

5590
166
680
50

moo
?,4 AC«FT
.35 AC«FT

HAY

51
44
39
32
30

2*
27
26
27
26

26
28
2«
19
18

)9
20
15
16
16

15
12
12
11
11

11
14
16
15
14
12

676
21.9

51
11

1340

80930
22040

JUN

12
It
1«
9,1
e.6

7.5
7.7
7.5
7,0
tt.4

8,1
13
11
11
34

72
47
45
37
26

21
17
13
14
20

22
23
21
19
24
...

586,9
19,6

72
7.0

1 170

JUU

46
44
uu
36
36

34
17
12
22
32

22
17
15
14
12

12
v.e

14
14
15

12
12
14
14
15 1

12
9,6

13
11
22
18

616,6
20.0

46
9.8

1230

AUG

14
10
9,1
8.6

15

14
26
IK
13
13

14
1"
11
9.1
7.7

7.0
6.2
5.5
5.6
6.6

4.2
3.7
3.0
2,6
2,2

2.3
2.1
1.7
5,3
3.6
2.B

261.1
6.42

26
1,7
5ie

SEP

1,6

1.2
1,0 
.93

^75

.69 

.63

', 52
,48

,45 
.42 
.39 
.37 
.36

.35

^50 
.60 
,65

,70 
,65 
,60 
.55 
.92

.83 
2,4 
.35
49



RED RIVER OF THE NORTH BASIN 

05078500 CLEARWATER RIVER AT RED LAKE FALLS, MN

117

LOCATION.--Lat 47°53'15", long 96 0 16'25", in NW»tNE% sec.22, T.151 N., R.44 W., Red Lake County, Hydrologic 
Unit 09020305, on left bank 40 ft (12 m) downstream from Great Northern Railroad bridge in Red Lake Falls, 
1.4 mi (2.3 km) upstream from mouth, and 3 mi (5 km) downstream from Badger Creek.

DRAINAGE AREA.--1,370 mi 2 (3,550 km*), approximately.

PERIOD OF RECORD.--June 1909 to September 1917, October 1934 to current year. Monthly discharge only for 
October, November, 1934, published in WSP 1308.

REVISED RECORDS.--WSP 355: 1911-12. WSP 1438: 1910-11, 1917(M).

GAGE.--Water-stage recorder. Datum of gage is 949.49 ft (289.405 m) above mean sea level, adjustment of 1912 
(levels by Corps of Engineers). Prior to Sept. 12, 1911, nonrecording gage at site 0.5 mi (0.8 km) upstream 
and Sept. 12, 1911, to Sept. 30, 1917, nonrecording gage at site 40 ft (12 m) upstream at different datum.

•REMARKS.--Records good except those for winter period and those for period of no gage-height record, Aug. 15 
to Sept. 21, which are fair.

AVERAGE DISCHARGE.--50 years, 318 ft 3 /s (9.006 m3 /s), 230,400 acre-ft/yr (284 hm3 /yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 9,740 ft 3 /s (276 m 3 /s) Apr. 12, 1969, gage height, 11.82 ft 
(3.603 m); maximum gage height observed, 17.5 ft (5.344 m) Apr. 15, 1913, site and datum then in use (back 
water from ice); no flow Sept. 15, 1936, Sept. 14, 1939, Aug. 19-22, 1940.

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 3,120 ft j /s (88.4 m3 /s) Apr. 3, gage height, 6.84 ft (2.085 m); 
maximum gage height, 8.46 ft (2.579 m) Mar. 30 (backwater from ice); minimum, 11 ft 3/s (0.31 m3 /s) Sept. 8, 
gage height, 1.55 ft (0.472 m).

DISCHARGE., IN CUBIC PER SECOND, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 
VALUfeS

DAY

1
?
3
4
5

6
7

9
10

11
12
13
14
15

16
17
18

20

21
22
23
24
25

26
27
28
29
30
31

TOTAL
PfeAN
MA*
MJN
AC-FT

CAL YH
WTR Yfl

OCT

9?
102
113
104
104

94
90
8S
90
88

*1
87
93
«9
95

94
100
too
100
100

102
102
106
113
123

151
183
183
177
169

3482
112
183

6910

1975 TOTAL
1976 TOTAL

NQV

153
146
144
148
148

14ft
14ft
150
150
150

148

150
130
113
159

169
164
146
150
146

119
1 1*<
113
111
109

108
107
105

103

4053
135
169
103

8040

204271
66569

DEC

102
101
100
100
100

too
99
99
98' 98

98
96
98
90
90

96
98
97
97
96

96
95
95
94
94

9o
93
93
93
92

. 92

3004
96,9
102
92

5960

MEAN
MEAN

'JAN

92
92
9?
92
92

92
92
91
91
90

90
89
88
87
87

86
86
86
86
86

86
87
88
89
90

91
92
93
93
94
94

2784
89.8

94
86

5520

560 MAX
18? MAX

fEB

95
95
96
96
96

96
96
97
97
97

98
98
98
98
98

98
97
97
97
97

97
97
97
97
98

98
99
99
too
»»«
...

?819
97.2
100
95

5590

70}0
?8lO

MAR

100
101
101
102
102

103
103
103
103
103

103
103
103
104
104

105
105
105
105
105

106
108
110
115
12o

150

450
750

1300
2330

7842
253

2330
100

15550

HIM 81
M1N 12

APR

2730
2810
2750
2110
1840

1530
1380
1250
1120
1020

916
836
752
704
661

631
596
573
537
537

523
498
472
458
018

371
346
332
286
251
.*.

29238
975

2810
251

57990

AC-M
AC-PT

MAY

247
242
220
199
172

156
154
153
121
110

112
100
91
86
82

80
76
80
67
60

62
60
52
49
50

47
49
46
50
58
50

3181
103
247
46

6310

405100
132000

JUN

49
48
44
41
38

36
34
32
33
35 .

42
54
6.6
64
60

100
120
150
145
150

135
125
no
100
83

74
83
105
130
140
mmm

2446
81.5
150
32

4850

JUL

149
155
149
134
126

121
106
98
126
134

139
166
148
136
126

119
107
97
89
93

92
98

1 15
107
114

129
126
120
114
112
109

3754
121
166
89

7450

AUG

103
102
104
122
126

155
186
186
m
195

167
17S
197
189
190

170
150
130
US
100

85
70
58
SO
42

36
32
28
24
22
20

3502
113
197
20

6950

SEP

18
17
16
15
14

13
12
12
12
13

14
14
15
16
18

17
16
15
1*
16

17
15
17
18
17

15
17
16
15
50
»•»

464
15.5

20
12

920
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05079000 RED LAKE RIVER AT CROOKSTON, MN

LOCATION.--Lat 47°46'32", long 96°36'33", in SW%SW% sec.30, T.1SO N., R.46 W., Polk County, Hydrologic Unit 
09020303, on right bank at downstream side of highway bridge in Crookston, 0.3 mi (O.S km) downstream 
from Interstate Power Co.'s dam, 0.6 mi (1.0 km) downstream from bridge on U.S. Highway 75, and 53 mi 
(85 km) upstream from mouth.

DRAINAGE AREA.--5,280 mi 2 (13,680 km2 ), approximately.

WATER-DISCHARGE RECORDS

PERIOD OF RECORD.--May 1901 to current year. Monthly discharge only for some periods, published in WSP 1308. 
Figures of daily discharge for Apr. 3-30, 1904, published in WSP 130, have been found unreliable and should 
not be used.

REVISED RECORDS.--WSP 1115: 1906, 1915-16, 1919-20, 1922, 1925, 1927, 1929. 
1928(M), 1930(M). See also PERIOD OF RECORD.

WSP 1308: 1916(M), 1919(M),

GAGE.--Water-stage recorder. Datum of gage is 832.72 ft (253.813 m) above mean sea level. May 18, 1901, to 
June 30, 1909, nonrecording gage at bridge 300 ft (91 m) upstream at same datum. July 1, 1909, to Sept. 25, 
1911, nonrecording gage, Sept. 26, 1911, to Sept. 30, 1919, water-stage recorder, Oct. 1, 1919, to Sept. 30, 
1930, nonrecording gage, at present site and datum.

REMARKS.--Records good except those for winter periods, which are fair. Diurnal fluctuation prior to 1975 
caused by powerplant 1,000 ft (300 m) upstream. Flow partially regulated by outlet dam at Red Lake.

AVERAGE DISCHARGE.--75 years, 1,121 ft'/s (31.75 m3 /s) 812,200 acre-ft/yr (1.00 km3 /yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 28,400 ft 3 /s (804 m 3 /s) Apr. 12, 1969, gage height, 27.33 ft 
(8.330 m); no flow for part of July 13, 1960 (caused by regulation of powerplant upstream).

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 12,500 ft 3 /s (354 m 3 /s) Apr. 3, gage height, 19.45 ft (5.928 m); 
minimum, 479 ft 3 /s (13.6 m 3 /s) Sept. 20, gage height, 3.74 ft (1.140 m).

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1975 TO SEPTEMBtR 1976
MEAN VAIUES

DAY OCT NOV DEC JAN FEB APR MAY JUN JOL AUG SEP

1
2
3
4
5

6
f
8
9

10

11
12
13
1«
15

16
17
16
19
20

21
22
23
20
25

26
27
28
29
30
3t

TOTA).
MEAN
MAX
MIN
AC-FT

CAt YR
wTR YR

1790
1740
179 0
!790
1760

1730
1760
1700
1760
1760

1740
1820
1620
1690
1920

1900
2020
2110'
2060
2070

2070
2060
2060
2070
2230

2250
2320
2360
2260
2120
2170

60960
1966
2360
1700

120900

1975 TOTAt,
1976 TOTAL

2010
1930
1920
1670
i860

1640
I860
1900
I960
1930

1910
1950
1870
1650
1660

1900
1690
1670
1660
I860

1720
1290
1130
1110
1000

920
84o
760
740
660
...

06130
1604
2010
660

95470

951095
527372

600
620
600
620
640

660
720
760
aoo
840
880
940
1000
1050
1100

1200
1250
1300
1000
1000

1000
1000
1400
1000
1000

1000
1000
1400
1400
1000
1400

33640
1092
1000
600

67120

MEAN
MEAN

1000
1400
1400
looo
1400

1550
1350
1350
1350
1350

1350
1350
1350
1330
1330

1330
1330
1330
1330
1330

1330
1300
1300
1300
1300

1300
1300
1300
1300
1300
1300

01400
1337
1400
1300

S2200

2606
1441

1300
1300
1300
1300
1300

1250
1250
1250
1250
1250

1250
1250
I25o
1250
1250

1250
1250
1200
1200
1200

1200
1200
1200
1200
1200

1200
1200
1200
1200
..*
...

35900
1236
1300
1200

71210

MAX 14000
MAX 9610

1200
1200
1200
1200
1200

1200
1200
12UO
1200
1200

1200
1200
1200
1200
1200

1200
1200
1200
1200
1200

1230
1300
1350
1400
1460

1700
2000
2300
3000
4400
5500

49660
1602
5500
1200

98500

MIN 600
MIN 500

6100
7100
9610
7620
5460

4430
3660
5470
3440
3340

3310
3030
2710
2470
2390

23SO
2390
2440
2340
2210

2200
2270
2240
2260
2310

2290
2250
2190
2130
2050
...

102260
3409
9610
2050

202600

AC-FT
AC.FT

I860
1610
1790
1760
1710

1570
1480
1480
1040
1390

1320
1320
1320
1320
1270

1260
1230
1220
1180
1220

1190
1160
1160
1160
1120

1130
1150
1130
1120
1120
1120

41550
1340
1680
1120

82410

1686000
1046000

1090
1080
1060
1040
997

1020
1020
1000
969
982

974
974
1080
1210
1170

1220
1370
1570
1540
1470

1420
1310
1180
1170
1130

1050
1070
1100
1090
1090
...

34466
1149
1570
974

663*0

1070
1050
1020
990
946

901
907
893
1010
9/0

941
946
917
902
697

883
655
841
617
678

663
8t>0
907
664
669

660
855
876
907
907
926

26360
915
1070
817

56290

926
921
936
990
1000

1000
1060
1070
1060
1150

1190
1140
1090
1090
1060

1040
1020
995
970
975

970
946
921
897
897

931
921
902
693
863
864

30708
991
1190
864

60910

860
874
874
878
870

655
855
660
660
855

855
808
707
663
576

576
567
546
546
512

508
508
512
500
521

504
504
soe
508
504
...

20078
669
878
500

3*820



RED RIVER OF THE NORTH BASIN 

OS079000 RED LAKE RIVER AT CROOKSTON, MN-- Continued

WATER-QUALITY RECORDS 

PERIOD OF RECORD. --Water years, 1974 to current year.

OAT*, VFAR oCTOnt<? t9?5 TO SEPTEMBCW 1976

DATE

OCT
22. , ,

otc
03...

i«...
FfeB
25...

APR
07...

MAY
19, ,.

JUL
01 ...

OAT€

OCT
g? t ..

DEC
03. ,,

JAN
i«...
25...

APR
07. ,.

MAY
1"...

JUi.
01 ...

DATE

OCT
22...

OfcC
'-> 3 ...

JAN
la, , ,

FfeB
25...

APW
07,, ,

MAY
I 1?..,

01...

SPE-
CJMC

J.WSTAN- COM-
TANKOUS OUC T "
ots- AMCE

Tt*E CHANGE CTcPO-
(CPS) '"HOS)

(OOObl) (00095)

j *>ny «?05o 3«o

1030 5^1 3TJ

1300 t3in 32*

I53u l«?op 37n

1300 3fl8ft 36o

1<i<i5 1180 3UO

Ipa5 loio 33o

ors»
SOLVED
M AG- ois-
^E- SOLVED
SIU M SHDIU" Pf-RCFN.T
fMR) (wA) SO!) HIM

(MG/L) ("'G/D
(00925) (00930) (uit»32)

iu 3,1 u

19 «, 7 s

10 3,6 it

\n a , 8 6

15 2.9 3

14 3.5 a

15 a.i S

PIS- ors-
SnLvFO SOL^EO OIS-
S^LIDS SOLIDS SOLvCn
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05082500 RED RIVER OF THE NORTH AT GRAND FORKS, ND 
(Published in Water Resources Data for North Dakota Report)

05087500 MIDDLE RIVER AT ARGYLE, MN

LOCATION.--Lat 48°20'27", long 96°49'02", in SEkSVk sec.10, T.1S6 N., R.48 W., Marshall County, Hydrologic Unit 
09020309, on left bank 20 ft (6.1 m) upstream from bridge on U.S. Highway 75 in Argyle and 14 mi (22 km) 
upstream from mouth,

DRAINAGE AREA.--265 mi 2 (686 km 2 ).

PERIOD OF RECORD.--March to September 1945, October 1950 to current year. Monthly discharge only for some 
periods, published in WSP 1728.

GAGE.--Water-stage recorder. Datum of gage is 828.53 ft (252.536 m) above mean sea level. Prior to Nov. 8, 1951, 
nonrecording gage and Nov. 8, 1951, to Sept. 18, 19S2, water-stage recorder at present site at datum 1.0 ft 
(0.30 m) higher.

REMARKS.--Records fair.

AVERAGE DISCHARGE.--26 years (1950-76), 43.6 ft 3 /s (1.235 m 3 /s), 31,590 acre-ft/yr (39.0 hm 3 /yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 4,260 ft 3 /s (121 m 3 /s) July 3, 1975, gage height, 16.59 ft 
(5.057 m); no flow at times in most years.

EXTREMES OUTSIDE PERIOD OF RECORD.--Flood of April 1950 reached a stage of 15.25 ft (4.648 m) present datum, from 
floodmarks, discharge, 2,790 ft 3 /s (79.0 m 3 /s).

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 631 ft 3 /s (17.9 m 3 /s) Apr. 3, gage height, 10.21 ft (3.112 m); no 
flow Aug. 17 to Sept. 30.
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05092000 RED RIVER OF THE NORTH AT DRAYTON, ND 
(Published in Water Resources Data for North Dakota Report)

05094000 SOUTH BRANCH TWO RIVERS AT LAKE BRONSON, MN

LOCATION.--Lat 48°43'50", long 96°39'50", in SW%SW% sec.30, T.16J. N., R.46 W., Kittson County, Hydrologic Unit
09020312, on left bank 70 ft (21 m) upstream from culvert on U.S. Highway 59 at town of Lake Bronson and
2 mi (3 km) downstream from dam at outlet of Bronson Lake.

DRAINAGE AREA.--444 mi 2 (1,150 km2 ).

PERIOD OF RECORD.--September 1928 to November 1936, April to September 1937, April 1941 to October 1943, April to 
December 1944, April 1945 to September 1947, October 1953 to current year. Monthly discharge only for some 
periods, published in WSP 1308. Published as South Fork Two Rivers at Bronson Prior to 1941.

REVISED RECORDS.--WSP 1308: 1929(M), 1931(M), 1936(M), 1944(M), 1947(M).

GAGE.--Water-stage recorder. Datum of gage is 928.53 ft (283.016 m) above mean sea level (Minnesota Highway 
Department bench mark). Prior to Nov. 23, 1953, nonrecording gage at bridge 100 ft (30 m) downstream at 
datum 2.00 ft (0.610 m) higher. Nov. 23, 1953, to Oct. 5, 1963, water-stage recorder at same site at datum 
2.00 ft (0.610 m) higher.

REMARKS.--Records good except those for winter period, which are fair. Flow partly regulated since 1937 by 
Bronson Lake, usable capacity, 3,700 acre-ft (4.56 hm 3 ).

AVERAGE DISCHARGE.--35 years (1928-36, 1941-43, 1945-47, 1953-76), 92.0 ft 3 /s (2.605 m 3 /s), 66,650 acre-ft/yr 
(82.2 hm 3 /yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 5,410 ft 3 /s (153 m 3 /s) Apr. 5, 1966, gage height, 18.23 ft 
(5.557 m); no flow at times in 1937, 1941, 1960, 1973.

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 980 ft 3 /s (27.7 m 3 /s) Apr. 1, gage height, 7.24 ft (2.207 m) ; 
minimum daily, 0.22 ft 3 /s (0.006 m) Sept. 13; minimum gage height, 3.17 ft (0.966 m) Aug. 22, 23.
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05102500 RED RIVER OF THE NORTH AT EMERSON, MANITOBA 
(Published in Water Resources Data for North Dakota Report)

05104500 ROSEAU RIVER BELOW SOUTH FORK NEAR MALUNG, MN

LOCATION.--Lat 48°47'30", long 95°44'40", in NW%SW% sec.6, T.161 N., R.39 W., Roseau County, Hydrologic Unit 
09020314, on left bank 0.3 mi (0.5 km) downstream from south Fork and 1.5 mi (2.4 km) northwest of Malung.

DRAINAGE AREA.--573 mi 2 (1,484 km2 ).

PERIOD OF RECORE.--October 1946 to current year.

REVISED RECORDS.--WSP 2113: 1948, 1950, 1951, 1956(M), 1957(M), 1962(M).

GAGE.--Water-stage recorder and concrete control. Datum of gage is 1,029.67 ft (313.84 m) above mean sea level, 
adjustment of 1912.

REMARKS.--Records good. Some flow bypasses the gaging station through a natural overflow channel 0.8 mi (1.3 km) 
upstream and returns to river 0.5 mi (0.8 km) downstream. Overflow begins at stage of about 13.0 ft (4.0 m), 
discharge, 1,800 ft 3 /s (51.0 m3 /s). These records include any flow in the overflow channel.

AVERAGE DISCHARGE.--30 years, 153 ft 3 /s (4.333 m3 /s), 110,800 acre-ft/yr (137 hm 3 /yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 5,750 ft 3 /s (163 m 3 /s) July 18, 1968, gage height, 22.32 ft 
C6.803 m); maximum gage height, 23.37 ft (7.123 m) Apr. 3, 1966 (backwater from ice); no flow for part of 
Jan. 15, 1952 (caused by construction of concrete control) and July 23 to Sept. 8, 1961.

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 720 ft 3 /s (20.4 m 3 /s) Apr. 1, gage height, 13.20 ft (4.023 m), 
backwater from ice; minimum, 0.28 ft 3 /s (0.008 m3 /s) Sept. 17, 18, gage height, 4.07 ft (1.241 m).
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?.o
1 ,6

1.4
1.0
,82
.97

4.?

4,b
4, 7
5.1
4,1
3.2

2.6
1."
1.3
2.1
2,«

1.7
1.2
.87
.68
.6?

,64
) , 4
1.5
.96
.79
.91

50,96
1.94
5.1
.62
119

SEP

.75 

.75

,64

,60 
.50

,36

.45 

.43

.34 

.40 

.29

.40 

.29 

.28 

.30 

.41

.42 

.43

.44

^34

,44 
.43 
.42
.31 
,41

.75
,28



RED RIVER OF THE NORTH BASIN 

05105300 ROSEAU RIVER BELOW ROSEAU, MN

123

LOCATION.--Lat 48°53'28", long 95 0 43'50", in SW%SE% sec.31, T.163 N., R.39 W., Roseau County, Hydrologic Unit 
09020314, at bridge on County Highway 28, 900 ft (274 m) downstream from Hay Creek and 3.2 mi (5.1 km) north 
east of Roseau.

PERIOD OF RECORD.--Water years 1973 to current year. 

REMARKS.--Letter B indicates unideal colony count.

QUALITY OATA, WATFR YEAR OCTOBER 1975 TO SEPTEMBER 1976

DATE

nCT
14...

DEC
°2. , .

JAfc
l^> t

pfce
17...

29...
MAy
»0...

JUN

<?1 , , f
AUC;
03...

SEP
13...

DATE

OCT
1"...

otc
02...

JAN

1?...
FfcB
17, ,,

MAR

2"...
MAy
10...

21...
AUG
03. ,,

StP
1 3...

TIMF

1545

1600

I3on

1730

1500

1445

153«

1 100

1630

STREP
TOCOCCI
(COL
ONIES
PER

100 *L)
(31679)

630

la

too

45

470

e?e

310

103

250

INSTAN.
TANEOUS

DIS
CHARGE
(CFS)

(00061)

7.3

20

8. '7

7.3

?3

101

51

7.3

,49

HARD
NESS

(C A,«G)
(MR/L)

(00900)

260

260

280

290

160

170

230

240

?90

SPf •
CirK
CON.
OUCT-
ANCE
(MICRO-

MHOS)
(00095)

562

485

600

595

365

JOQ

580

495

560

NflN-
CAR
BONATE
HARD
NESS
(MG/D

(00902)

5

i
Q

1

0

4

12

15

18

ATH
PH TE*P£P-

ATitpf-
(UNITS) (Ofcs C)
(00000) (00020)

8.2 6.5

7. ft

7,5 --

7 .6 t,5

8.0 7.r>

7.9 14,0

8.8 ?2.5

8.4 17.0

PIS-
OIS- SOlvEO

SOLVED MAG-
CAL- N£.
'ClU* STl'K

(CA) (WG)
(WG/L) (M<;/i )

(0091S) (009^5)

58 ?9

67 ?3

71 ?6

71 37

33 ?0

^3 t«5

- 58 ?o

56 ?3

60 3}

COLOR
(PI. AT.

Ttwpfp, IwOM.
ATuRfc COBALT
(OtG C) UNITS)
(oooio) (oooao)

9.5 35

.0 40

.0 25

,0 25

.5 50

16,0 00

2f>,o 38

2'.0 '45

15.5 25

DIS
SOLVED
SODIUM PERCENT
(MA) SODIUM

(MQ/L)
(nnp?o) (00932)

IS 10

A.O 6

12 8

15 10

11 12

4,3 5

6,3 6

9.5 8

19 13

ors-
SOCVEO
OXYGEN
(MG/L)

(00300)

8,5

11.8

7 .8

fi.O

7.6

9, t

6,3

5.6

SODIUM
AO.

SORP-
TION

RATIO

(00931)

.3

.2

,3

.4

,4

.1

.2

,3

.5

PER-
Cf-NT

SATtlR-
ATION

(00301)

74

84

56

57

54

93

9 i

64

DIS
SOLVED
PO
TAS
SIUM
CK)

(MG/L)
C009S5)

3.3

3.0

2.6

2.4

3.3

1.5

2.8

2.0

3.2

BIO
CHEM
ICAL

OXYGEN
DEMAND
5 DAY
(MG/L)

(00310)

2.0

1.5

1.0

2.6

2,3

2.4

2.2

-.

a. 4

ALKA
LINITY

AS
CAC03
(MG/L)

(00410)

259

r!59-

285

287

170

165

215

225

267

iMMt-
OIATfc
COLI-
FORw
(COL.
PE«

100 ML)
(31501)

000

620

940

2200

1000

230

000

• •

100

DIS«
SOLVED

SULFATt
(800)
(1S/L)

(00905)

• 2V

13

18

!*>

17

11

18

21

62

FECAL
COLI*
fO«*>
(COL.
PER

100 ML)
(31610)

210

64

500

553

400

B20

170

152

180

OIS-
SOLVtD
CHLO-
RIOE
(Ct,J
(MG/L)

(00940)

5.5

3.6

4.9

7,3

8.0

1.3

2.5

4.6

7.2
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OS10S300 ROSEAU RIVER BELOW ROSEAU, MN--Continued

WATFR QUALITY OAT*, WATER YEAR OCTOBER J975 TO SEPTEMBER 1976

DATE

OCT
la...

02...
JAM

12...

17...
MAR
29...

MAY
10...

JUN
21...

°3 .
SEP
13...

DIS
SOLVED
FLUO.
HIDE
(F)

(MG/L)
(00950)

.2

.1

.2

.2

.1

.1

.1

.1

.2

DIS
SOLVED
SILICA
(SI02)
(«*G/L)

(00955)

r.3
i*
17

IT

15

0.0

».9

8.1

5.3

DIS
SOLVED
SOLIDS
(RESI
DUE *T
180 C)
C"G/L)

(70300)

330

311

336

347

226

212

268

278

358

DIS
SOLVED
SOLIDS
(SUM OF
CONSTI.
TUENiTS)
(MG/L)

(70301)

302

290

323

33?

210

179

240

261

351

DIS-
SOl. VED
SOLIDS
(TOMS
PER

AC. FT)
(70JC3)

.15

."2

.46

, a 7

.31

.29

.53

,38

.19

DIS
SOLVED
SOLIDS
(TONS
PER
DAY)

(7030?)

6. SO

20.?

7.99

6.64

ta.o

57,6

53. a

5.48

."7

TOTAL
NITRITE

PLUS
NITRATE

(N)

(00630)

.03

.11

.10

.26

.56

.00

.!«

.01

.03

TOTAL
KjfcL-
DAHI.
MTRO-
GEN
(N)

(MG/L)
(00625)

.62

1.1

1.1

1.1

1.7

1.2

1.1

.90

.88

TOTAL
PHOS
PHORUS
(P)

(0066!))

.11

.01

,06

.06

.07

.06

.10

.12

.06

OIS-
SOLvtO
BORON

(8)
(UG/L)

(01020)

70

80

60

70

10

40

60

70

90

TOTAL
IRON
(f. t )

(UG/L)
(0104S)

620

590

i«0

• 460

280

710

1000

2300

420

TOT»L
MAN

GANESE
(MM)

(UG/L)
(OloSb)

70

30

70

70

bO

eo
uo
150

100
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05106000 SPRAGUE CREEK NEAR SPRAGUE, MANITOBA 

(International gaging station)

LOCATION.--Lat 48°59'33", long 95 0 39'43", in NE* sec.34, T.164 N., R.39 W., Roseau County, Hydrologic Unit 
09020314, on left bank 0.5 mi (0.8 km) south of international boundary, 3.5 mi (5.6 km) south of Sprague, . 
Manitoba, 8 mi (13 km) upstream from mouth, and 10.5 mi (16.9 km) northeast of Roseau, MN.

DRAINAGE AREA.--169 mi 2 (438 km2 ). Prior to October 1958, 151 mi 2 (391 km2 ); change due to construction of 
drainage ditch within basin.

PERIOD OF RECORD.--September 1928 to current year (winter records incomplete prior to 1941). Prior to 
September 1951, published as Mud Creek near Sprague.

REVISED RECORDS.--WSP 1055: 1944. WSP 1308: 1931(M).

GAGE.--Water-stage recorder and concrete control. Datum of gage is 1,038.4 ft (316.504 m) above mean sea level. 
Prior to Mar. 15, 1929, nonrecording gage at same site and datum.

REMARKS.--Records good except those for winter periods and those for period of no gage-height record, January 17 
to March 30, which are fair.

COOPERATION.--This station is maintained by the United States under agreement with Canada.

AVERAGE DISCHARGE.--37 years (1928-29, 1940-76), 60.9 ft 3 /s (1.725 m 3 /s), 44,120 acre-ft/yr (54.4 hmVyr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 2,560 £t 3 /s (72.5 m 3 /s) Apr. 22, 1974, gage height, 15.00 ft . 
(4.572 m); maximum gage height, 15.31 ft (4.666 m) Sept. 1, 1942; no flow at times in some years.

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 190 ft*/s (5.38 m3 /s) June 29, gage height, 5.70 ft (1.737 m);
maximum gage height, 6.73 ft (2.051 m) Apr. 1, (backwater from ice); minimum discharge, 0.29 £t 3 /s (0.008 m3 /s) 
Sept. 12, gage height, 1.82 ft (0.555 m).

DISCHARGE, IN CUBIC FEET PER SECOND* WATER YEAR OCTOBER 1975 TO SEPTEHBfcR 1976
MEAN VALUES

D»Y

1
2
3
4
5

6
7
8
9

10

11
12
13
1ft
15

16
17
18
19
20

21
22
23
24
25

26
27
26
24
30
31

TOTAL
MEAN
MAX
MIN
AC. FT

C»L YR
WTR YR

OCT

2.9
2.9
2.7
2.8
2.6

2.7
ft. 6
3.5

*!«

2.4
2.7
2.6
3.6
5.6

6.0
6.6
6.0
5. ft
5,7

5.0
ft. 4
5.5
5.5
6.0

7.3
7.7

s!i
7.4

10

154. 3
4.96

10
2.4
306

1975 TOTAL
1976 TOTAL

NOV DEC

9.1 1.9
7.6 1,7
7,2 1,7
6,9 1,8
6.7 1.9

.6 2.0

.4 2,0

.1 2.1

.2 , 2.1

.3 2,1

.2 2.0

.B 1.9
5.3 1.9
5.1
5,0

5.1
5.5
5.6
6.8
5.6

5.2
5.0
5.0
0.2
3.5

3.0
2.7
2.4
2.2
2.1
...

.8

.8

.8
,7
.7
.7
.7

.7

.7

.7

.7

.7

.7
,7
,7
,7
,7
,T

161.4 56.0
5.36 1,81
9.1 2.1
2.1 1.7
320 lit

17903,10 MEAN
6755.03 "t»N

JAN rtB MAR APR

1.7 1.6
1.7 1,6
1.7 1.6
1.7 1.6
1.7 1,6

1.7 1.6
1,7 1,7
1,7 1.7
1.
1.

1.
1.
1.
1.
1.

1.
1.
1.
1.
1.

1.
1.
1.
1.
1.

1.
1.
1.
1.

1.7
1.7

1.7
1.7
1.7
1.8
1.8

1.6
1.8
1.9
1.9
1.9

1.9
1.9

. 160

. 155

. 150

. 140
135

. 125
120

. us
112

. 1)0

. 106

. 107
107

.8 109

.8 13ft

.6 149
,8 173
.8 181
.8 180
.8 177

.B 160

.9 18ft
1.9 2.0 181
1.9 2.0 174
1.9 2.1 163

1.9 2.1 151
1.9 2.2 135
1.9 2.3 123
1.4 2.6 111

1.6 «>• 9.6 105
1.6 —— 78

50.4 51.5 143.6 4255
1.63 1.76 4.64 142
1,7 1,9 78 184
1,6 1,6 1,6 105
100 102 285 84«0

ft9.0 MAX 484 MIM 1,7 AC*FT
2J.9 MAX 165 MIN ,30 AC«fT

MAY

too
94
89
63
77

70
64
60
55
51

46
43
42
39
40

55
57
51
45
41

36
32
29
26
23

20
19
17
17
15
14

1452
46.0
100
14

2660

35510
17370

JU*

12
11
9,5
8.3
7,7

5,6
7.4

13
22
23

20
20
34

120
114

99
82
78
72
61

49
42
37
33
43

77
112
172
185
150
...

1719,5
57,3
185
5,6

3010

JUL

109
88
76
63
49

01
33
27
22
19

16
14
13
11
8.8

7,2
5.8
5.0
0.6
0.1 .

3.6
3.0
2.5
2.2
2.3

2.6
2.0
2.1
1.9
1.7
2.5

643.1
20.7
109
1.7

1280

AU6

1.5
1.2
1.1
1.0
»•*

1.5
1.1
.93

2.0
2.7

1.7
1.8
1.5
1.2
1.3

1.2
1.5
.96
.81
U*

2.0
1.7
1.8
2.9
2.3

2.1
2.6
2.9
1 .9
2.1
1.8

51.22
1.65
2.9
.83
102

SEP

».*
1,0
.61

1,1
t95

,66
.55
.45
,40
,38

.32

.30
,35
.55
.5S

.53
,46
.02
,49
.55

,46
.44
,40
.40
.52

,61
1.2
.89
.81
,66

' **"

jb.Bl

1.3
,30
37
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05106500 ROSEAU RIVER AT ROSEAU LAKE, MN

LOCATION.--Lat 48°S4'22", long 95°49'55", in SVftSVft sec.28, T.163 N., R.40 W., Roseau County, Hydrologic
Unit 09020314, at downstream side of bridge on County Road 123 at Roseau Lake, 3.5 mi (5.6 km) upstream
from Pine Creek, 3.8 mi (6.1 km) downstream from Sprague Creek, and 7 mi (11 km) northwest of Roseau.

PERIOD OF RECORD.--November 1939 to current year (incomplete).

GAGE.--Water-stage recorder. Datum of gage is 1,018.59 ft (310.466 m) above mean sea level, adjustment of 
1928 by Geodetic Survey of Canada; gage readings have been reduced to elevations above mean sea level. 
Prior to Aug. 26, 1970, nonrecording gage at same site and datum.

EXTREMES FOR PERIOD OF RECORD.--Maximum elevation observed, 1,036.86 ft(316.035 m) May 13, 1950; minimum 
observed, 1,019.75 ft (310.820 m) Aug. 16, 1941.

EXTREMES OUTSIDE PERIOD OF RECORD.--Flood in July 1919 reached an elevation of about 1..034 ft (315.2 m).

EXTREMES FOR CURRENT YEAR.--Maximum elevation recorded, 1,030.74 ft (314.170 m) Apr. 2; minimum recorded, 
1,021.12 ft (311.237 m) Aug. 4.

GAGE HEIGHT, IN FEET, KATER YEAR OCTOBER 1975 TO SEPTEMBfeH 1976 
MEAN VALUfeS

DAY OCT NQV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP

1 21.91 —— 30.53 25,38 —— 20.02 21.33 22.00
2 81,9S —— 30.67 25,11 —— 23,71 21.20 22,05
3 22,00 —— 30,30 24.92 —— £3.35 £1.15 22,07
0 22,00 —— 30,1* 20.75 —— 22,96 21,13 22,09
5 82,10 —— 2".«»3 24.59 —— 22,66 21,15 22,09

6 22,13 —— 29.7J .— —— 22,03 21,18 22,09
7 22,09 —— 29,60 —— —— 22.26 21,2<l 22,10
8 22.09 —- 29,06 —— —— 22,16 21.30 22,11
9 22,15 —— 29,27 —— —— 22.15 21,37 22.11

10 22.22 . ••- 29.09 --. -— 21,99 21,00 22.11

11 22,22 —— 28.80 —— —— 21, 84 21.75 2*.10
12 22,20 —— 28,55 —— —— 21.72 21,87 22,10
13 22,20 —— 28,25 —— —— 21,67 21,89 22,10
10 22.22 —— 27,93 -«•- «- 21.67 21,60 22,08
15 22.20 —— 27,*9 —— --. 21,66 21,85 22,07

16 22.26 —— 27.S6 —— —— 21,63 21,85 22,06
17 —— —— 27,62 —— —— 21.57 21.85 22.07
18 —— —— 27.71 —— —— 21.52 21.92 22,08
19 ... ... 27,71 —— —— 21.47 22.03 22,13
20 ... ... 27,67 --•* --- 21,06 22,06 22,13

21 ... ... 27,59 >.* ". 21,43 22.07 22,13
22 ». .» 27.50 --• 22,32 21.00 22,04 22,13
23 ... --- 27.36 --• 22.20 21.39 21,98 22,13
20 —— .— 27.20 —— 22.11 21.37 21,96 22.13
25 ... ... 26.9(| ... 22,08 21,30 21.96 22,13

26 ... ... 26.65 -— 22.31 21.32 21.96 22,10
27 ... ... 26.33 —— 22.70 21,26 22,07 22.10
26 ... .-. 26.00 •— 23,25 21.31 22.08 22,15
29 ... ... 25.69 ... 23.76 21J40 22.09 22.16
30 ... 2-5.96 25.06 --• 20.05 21.37 22,06 22,16
31 ... 29,19 —— —— ""- 21,28 22.0« ——

MEAN ... ... ... 28,17 >.* .» 21,90 21,70 22.11
MAX ... ... ... 30.67 ... -— 20.02 22.09 22,18
.MlN ... ... ... 25,46 ". --" 21,26 21,13 22,00
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05107500 ROSEAU RIVER AT ROSS, MN

LOCATION.--Lat 48 0 54'37", long 95°55'18", in NE%SE*s sec.27, T.163 N., R.41 W., Roseau County, Hydrologic 
Unit 09020314, on left bank 300 ft (91 m) downstream from highway bridge, 0.2 mi (0.3 km) north of 
Ross, and 2.3 mi (3.7 km) downstream from Pine Creek.

DRAINAGE AREA.--1,220 mi 2 (3,160 km2 ), approximately.

PERIOD OF RECORD.--July 1928 to current year.

REVISED RECORDS.--WSP 1055: 1945. WSP 1175: Drainage area. WSP 1308: 1936'(M). WSP 1508: 1948-49(P).

GAGE.--Water-stage recorder. Datum of gage is 1,018.44 ft (310.42 m) above mean sea level, adjustment of 
1928 by Geodetic Survey of Canada. Prior to Mar.' 13, 1929, nonrecording gage at same site and datum.

REMARKS.--Records good except those for winter period, which are fair. High flow affected by natural storage 
in Roseau Lake.

AVERAGE DISCHARGE.--48 years, 271 ft'/s (7.675 m'/s), 196,300 acre-ft/yr (242 hm 3 /yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 6,560 ft 3 /s (186 m 3 /s) May 12, 1950, gage height, 18.25 ft 
(5.563 m); no flow Aug. 29,.30., 1961.

EXTREMES OUTSIDE PERIOD OF RECORD.--Maximum stage known, about 19 ft (5.8 m) in 1896. Other outstanding floods 
reached the following stages, from information by local residents: flood of July 1919, 17.5 ft (5.3 m); 
flood of 1927, about 16 ft (4.9 m).

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 1,230 ft 3 /s (34.8 m 3 /s) Apr. 5, gage height, 10.22 ft (3.115 m); 
maximum gage height, 10.30 ft (3.139 m) Apr. 2 (backwater from ice); minimum discharge, 0.21 ft 3 /s 
(0.006 mT/s) Aug. 9, gage height, 0.72 ft (0.219 m).

DISCHARGE, IN CUBIC FF.FT PER secoNDf WATER YEAR ocroetH 1975 TO SEPT*.MSt-R 1976
MfAN VALUES

t>AY

1
2
3
4
5

6
7
n
9

10

11
12
13
14
15

16
17
18
10
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL
MEAN
MAX
WIN
AC-FT

CAL YR
WTR YR

OCT .

5.5
4,0
4,0
4.0
3.8

3,f*
3|5
3.5
3,3
6.6

7.7
8.5

12
9.3
8,9

10
14
16
17
19

19
20
22
25
30

?4
27
33
37
37
42

480,4
15.5

42
3.3
953

1975 TOTAL
1076 TOTAL

MOV

42
41
39
36
35

34
34
34
34
34

35
35
36
36
36

36
35
34
34
$3

31
30
28
27
25

23
22
22
22
23

...

966
32,2

42
22

1920

158647
42095

DSC

24
26
26
26
24

23
22
21
20
19

19
18
18
18
17

17
17
17
17
16 '

16
16
16
16
16

16
15
15
15
15
15

576
18,6

26
15

1 140

,40 MEAN
,70 M£AN

JAN

15
JC,

15
14
14

14
14
14
14
14

14
13
13
13
13

13
13
13
13
13

13
13
13
12
.12

I?
12
12
12
12
12

409
13.2

15
12

811

« 35
115

FEB

12
1?
I?
12
12

12
12
12
12
U

12
12
12
12
1?

11
11
11
11
11

11
11
11
11
11

11
11
H
12

...

...

335
\ 1.6
u
11

664

MAX 3210
MAX U30

MAR

12
12
12
I?.
1?

1?
12
12
12
12

12
12
12
1?
12

12
12
12
12
12

12
12
U
12
12

12
13
14
15
20

540

914
29,5
540
J2

1810

WIN. 3
*J>

APH

990
1130
1190
1210
1230

1220
1200
1 170
1120
1090

1030
976
91B.
854
808

764
764
79b
797
792

779
762
742
711
692

684
664
639
566
U96
...

26823
694

1«230
49b

53200

.3 AC-FT
,35 AC-FT

MAY

458
416
377
350-
329

301
277
254
234
206

163
158
144
136
132

135
138
134
125
U4

114
107
98
92
66

65
64
63
81
76
76

5596
161
US8
76

11100

31M700
63500

JUN

72
67
63
59
52

47
50
53
54
64

65
65
93
177
209

194
173

• 156
152
140

127
114
105
97
96

109
139
186
241
279
...

350?
11 t
279
47

6950

JUL

279
242
205
169
141

121
108
100
101
66

79
69
60
52
46

41
36
29
25
24

21
16
16
14
13

12
9.3
8.6

14
13
9.5

2163.6
69.8
279
8.e

4290

AUli

6.6
5.5
3.6
2.4
1.9

1.0
.56
.35
.35

1.6

8.1
19
16
e?«
1<S

7.7
5.5
3.3

12
16

15
16
14
6.5
5,9

5.1
10
13
16
14
11

268,16
9.30

28
.55
572

SkP

6,6
i.8
<i,7
d,t>
\* r

1.3
" ,80
,64
,64
.96

,96
.72
.96

1,3
1,3

1.1
i.O",96

1.3
*•*»

l.«?
1,0
i.o".96

.68

.72

.64
,49
.42
,49
...

40.54
1.35"6.6

.42
60



128 RED RIVER OF THE NORTH BASIN

05112000 ROSEAU RIVER BELOW STATE DITCH 51, NEAR CARIBOU, MN 

(International gaging station)

LOCATION.--Lat 48°58'54", long 96°27'46", in SEHSWV sec.34, T.164 N., R.45 W., Kittson County, Hydrologic 
Unit 09020314, on left bank 400 ft (122 m) downstream from State ditch 51 (known locally as Caribou 
cutoff ditch) and 0.6 mi- (1.0 km) west of Caribou.

DRAINAGE AREA.--1,570 mi 2 (4,070 km2 ), approximately.

WATER-DISCHARGE RECORDS

PERIOD OF RECORD.--April to October 1917, April 1920 to current year (some winter records incomplete). 
Published as "at Caribou", prior to April 1929; as "below Cutoff ditch, near Caribou" April 1929 to 
September 1936. Records published for both sites April 1929 to September 1930. Monthly discharge 
only for some periods, published in WSP 1308.

REVISED RECORDS.--WSP 1308: 1938(M). WSP 1508: 1917(M), 1920, 1932(M), 1934-35(M). WSP 1913: 1954(M).

GAGE.--Water-stage recorder. Datum of gage is 1,002.14 ft (305.452 m) above mean sea level, adjustment of 
1928,'by Geodetic Survey of Canada. Prior to Apr. 1, 1929, nonrecording gage at site at Caribou 0.6 mi 
(1.0 km) upstream at datum 0.95 ft (0.290 m) lower.

REMARKS.--Records good except those for winter periods, which are fair. Occasionally, at high stages, there 
is some natural diversion of flow above station to headwaters of Two Rivers.

COOPERATION.--This station is one of the international gaging stations maintained by the United States under 
agreement with Canada.

AVERAGE DISCHARGE.--19 years (1920-30, 1932-33, 1936-37, 1940-43, 1972-76), 304 ft 3 /s (8.609 m3 /s), 220,200 
scre-ft/yr (272 hm3 /yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 4,080 ft 3 /s (116 m3 /s) May 19, 1950, gage height, 11.81 ft 
(3,600 m); no flow Aug. 13, 1936.

EXTREMES OUTSIDE PERIOD OF RECORD.--Flood of 1916 is reported to have reached a stage of about 15.5 ft 
(4.72 m) at former site.

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 1,330 ft 3 /s (37.7 m3 /s) Apr. 6, gage height, 6.96 ft (2.121 m); 
maximum gage height, 9.11 ft (2.777 m) Apr. S, backwater from ice; minimum discharge, 2.8 ft 3 /s (0.079 m3 /s) 
Sept. 29; minimum gage height, 1.56 ft (0.475 m) Aug. 9.

DISCHAR5E, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976
MEAN VALUES

o*v

1
2
3
4
S

6
7
a
9

10

11
12
13
14
15

16
17
IB
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL
MEAN
MAX
MIN
AC.FT

C»L VR
WTR YR

OCT

14
14
IS
16
IS

14
IS
12
13
12

11

16
19
19

18
19
20
22
25

22
19
22
22
21

23
26
26
31
36
30

609
19.6

38
11

1210

1975 TOTAL
1976 TOTAL

NOV

42
44
41
36
36

33
34
33
32
32

32
31
22
34
40

40
36
36
40
32

32
31
30
29
26

26
25
23
21
20

...

973
32.4

4a
20

1930

169903,0
47081,5

DEC

20
21
23
24
25

25
23
22
21
21

20
20
20
20
20

20
20
20
20
20

19
19
19
19
19

19
19
19
19
19
19

634
20.5

25
19

1260

MEAN
*EAN

JAN

19
19
19
19
19

19
19
19
19
18

16
IS
16
16
16

18
18
17
17
17

17
17
16
16
16

16
16
16
16
16
16

S44
17,5

19
. 16

1080

465 MAX
l3l MAX

FtB

16
16
16
16
16

16
16
16
16
16

16
16
16
16
16

16
16
16
17
17

17
17
17
17
17

17
»7
17
17

»<*»

• •V

475
16,4

17
16

942

2540
1320

MAR

17
17
17
17
17

17
17
17
17
17

17
17
17
17
17

16
16
16
16
16

16
16
17
17
17

IB
16
19
20
39
54

S86
18.9

54
16

1160

MIN
HIM

APR

ISO
450
700
1000
1250

1310
1310
1320
1310
1310

1290
1270
1250
1230
1200

1160
1120
1060
1030
1000

963
960
931
899
861

821
769
713
656
602
...

29915
997
1320
150

59340

11
3.2

MAY

551
515
461
«46
423

396
367
339
312
290

262
231
197
176
173

174
168
166
160
146

142
129
117
102
89

61
79
77
76
70
62

7003
226
551
62

13890

AC-FT 337000
AC*FT 9«970

JU"

56
53
46
43
40

38
41
44
45
43

45
53
92
172
265

292
271
238
209
189

171
ISO
133
115
107

105
122
167
225
284
...

3858
129
292
38

7650

JUL

321
•326
295
254
210

173
147
US
113
110

96
82
70
56
50

44
40
>6
34
31

27
25
21
19
19

17
14
15
13
U
12

2809
90,6
326
12

5570

AUG

12
11
9,6
8.9
7,8

7.2
6.2
5,5
5,1
5,8

5.9
6,6
7,1

13
16

14
12
10
9.2
7,7

8,1
11
9.7
9.7
8.8

11
IS
13
13
12
11

303,1
9,76

16
5,1
601

SKP
10
io
9,7
6.7
6,4

6.7
6,4
s.e
6.1
6.1

6,4
5.5
5.2
5.2
5.2

5.2
5,5
5,2
5,0
7.7

5.6
4,4
4.4
4,2
4,2

4.4
4,2
3.7
3.2
3,9
***

172.4
5,75

10
3.2
342
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05112000 ROSEAU RIVER BELOW STATE DITCH 51, NEAR CARIBOU, MN.--Continued 
« (National stream quality accounting network station)

WATER-QUALITY RECORDS 

PERIOD OF RECORD.--Water years 1972 to current year.

PERIOD OF DAILY RECORD..--
SPECIFIC CONDUCTANCE: November 1973 to current year.

INSTRUMENTATION.--Continuous conductance recorder since November 1973.

REMARKS.--Less than 80 percent of dailies recorded due to interuptions in record caused by malfunctions of the 
instrument. Letter B indicates non-ideal colony count.

WATER QUALITY DATA, *ATfR YEAR OCTOBER 1975 TO SEPTEMBER 1976

DATE

OCT
15...

DEC
0?, ,.

JAM
13...

f£8
18...

MAR

30...
MAY
H...

JUM
2?. . .
29, , ,

AUG
02...

SEP
10...

INSTAN.
TANFOUS

OIS-
TI«E CHARGE

(CFS)
(00061)

1215 20

1100 2rt

1130 18

1300 16

1215 39

11-30 265

1200 150
1205 229

1500 11

1J35 5.1

eio-
CME.M-
ICAL

OXYGf-N
Df MAND
5 DAY

DATE (MG/L)
(00310)

DCT
15... 1.3

DEC
02... 1,7

JAM
13... 1.0

t«... NO

in... i.ft
MAY
11... 3.7

JUN

22, . . 1.9
2"...

AUG
02...

SEP
10... ft. 6

CIPIC
CON
DUCT
ANCE
(MICRO.
MHQS)

(00095)

05;

52o

660

71<5

526

36?

32a
305

35ft

380

IMME
DIATE
COLI-
FORM
(COL,
P£<J

100 »L)
(31501)

126

3

7

25

6

50

270
-.

..

73

AIR
PH TEMPER.

ATU&E
(UNTfS) (OE6 C)
(OoaoO) (00020)

R. 3 .5

ft. 3 --

7,3 •*

7.0 1,0

ft. 2 0.0

ft. 3 10,0

7, a 2o,0
23,0

ft. ft 20.0

ft. 7 13.5

f-fcCAt STBEP-
COLI- TOCOCCI
FOWM (COL-
(COL. ONUS
PER PFP

1.00 ML) 100 ML)
(31616) (31679)

32 55

1 2

0 0

12 2

4 08

0 \\

U9 70
.. • •

02 5«

027 9fl

TEMPER
ATURE
CQtG C)
(00010)

7.5

.0

.0

,0

.5

12.5

21.0
19.5

20.0

15.0

riARD-
*ESS
(CA.M6)
(M6/L)

(OP900)

220

270

330

350

270

180

180
-.

190

200

COLOR
(PLAT-
INIJM.
COBALT
l/NJ TS)
(00080)

50

OS

00

05

30

50

7S
..

90

05

NO*—
CAR
BONATE
HARD"
NESS
(MG/L)

(00902)

n

0

0

0

u

11
17
• -

11

0

TUR
BID
ITY

(JTU)
100070)

5

..

5

6

3

10

05
.«

..

15

DIS
SOLVED
CAL
CIUM
CCA)

(MG/L)
(00915)

50

65

. 7fi

80

63

05

03
--

02

00

DIS
SOLVED
OXYGEN
(M6/L)

(00300)

9.6

12.1

.7

.6

3.0

9.6

6.9
..

6.1

7.2

DIS*
SOLVED
MAG
NE
SIUM
(M6)

( MG/L)
(00925)

20

27

30

30

27

17

18
--

20

20

PER*
CfeNT
SATUR-
ATIOfc

(00301)

' 85

66

5

0

21

93

SO
--

101

73

DIS
SOLVED
SODIUM
(&A)

CMS/L)
(00930)

7.0

8.7

11

11

9.6

5,0

o.o
•-

5.2

7.7



130 RED RIVER OF THE NORTH BASIN

05112000 ROSEAU RIVER BELOW STATE DITCH 51, NEAR CARIBOU, MN--Continued 

WATfR QUALITY DATA, *ATER VEAR OCTOBER 1975 TO SEPTEMBER 1976

DATE

OCT
15...

DEC
02...

JAN
13...

16...
MAR
30...

MAY
11...

22...
AUG***
02...

SEP
10...

DATE

OCT
15,, ,

06C
02...

JAN
13...

18...
MAR
30...

MAY
11...

22...
29, . .

AUG
0?...

SEP
14...

OIS- DXS-
SODIUM SOLVED ois- ois- SOLVED

AD- PO. ALKA- OIS- SOLVED SOLVED CIS- SOLIDS
SORP- TAS- LIMITY SOLVED CMLO- FLUO- SOLVED (RESI-

PIRCENT TIOM SIUM AS SULFATE RIDE RIDE SILICA DUE AT
SOOIUM RATIO (K) CAC03 (S04) (CD (F) (SI02) 180 (,)

(MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L)
(00932) (00931) (00935) (OOfllO) (00945) (00940) (00950) (00955) (70300)

7 .2 2.0 220 20 2.3 ,1 2,2 285

6 ,2 ?,3 g7fe 10 3,9 ,2 12 338

7 .3 3,5 3«1 21 4,2 ,3 14 417

6 ,3 3, H 358 15 3,4 %2 17 413

7 ,3 3,? 865 21 3,6 ,1 15 322

6 .2 2," 171 20 1,7 ,1 3,6 24£

5 .1 ?,' 16u ' 13 2.2 .1 11 232

6 ,2 1,0 176 9,3 1.3 .1 3.6 219

6 .2 1,7 199 9,5 2.1 .1 ,7 244

DIS- TOTAL
SOLVED OIS- Ois- TOTAL *J£L-
SOLIDS SOLVED SOLVED NtTHjTt OAriL TOTAL DIS- TOTAL
(SUM OF SOLIDS SOUQS PLUS NlTRO- PHOS- SOLVfeD TOTAi, MAN-
CONST1- (TONS (TONS MTRATfc GEM PHORUS 80»ON IROM GANESE
TUENTg) PER PfeR (N) (N) (P) (B) (Ft) (MN)
(MG/L) AC-FTJ DAY) fMG/L) (Mf,/L) (MG/L) (UG/L) (UG/L) (UG/L)

(70301) (70303) (70302) (006305 (00625) (00665) (01020) (01045) (01055)

240 ,39 15,4 ,01 1,8 ,03 60 120 30

295 ,<*6 18,9 ,03 J.4 ,02 90 370 20

371 .57 20.3 ,01 2.0 .05 RO 240 550

384 ,Sfc 18.3 ,07 2.2 ,11 80 680 TIC

302 .44 33.9 ,28 1,6 ,05 60 390 320
•

K9 ,33 173 .01 1,3 .05 40 960 40

1*2 ,32 9<«,0 .28 1,1 ,1" 60 1300 90
— -- .- -. .. — -- 1500 90

188 ,iO 6,fe2 ,01 1,2 ,12 70 1200 70

206 ,33 3.42 .00 ,87 ,06 80 «60 60

WATER QUALITY OATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

DIS- DIS-
SUS- TOTAL SOLVED TOTAL SOLVED DI8-

TOTAL PENOED CAD- CAD- CHRO- CHRO- TOTAL SOLVED TOTAL
ARSENIC AHSfeNK MjuM MIUM MIuM MIUM COBALT COBALT COPPEH

DATE
TIME (AS) (AS) (CO) (CD) (CR) (CR) (CO) (CO) (CD)

(UG/L) (UG/L) (UG/L) (UG/L) (UG/L) (Utt/L) (UG/L) (UG/L) (UG/L)
(01002) (01001) (01027) (01025) (01034) (01030) (ft!037) (010SS) (01042)

DEC
02.

FEB
i*.

JUN
2".

AUG
02.

.. 1100 1 0 10 1 10' 0 <50 1 <l 0

.. 1300 2 0 <10 1 0 0 <50 3 10

,, 1245 3201 <10 <10 1 0 0

.. 1500 3 0 10 0 0 0 <50 1 10



RED RIVER OF THE NORTH BASIN 

05112000 ROSEAU RIVER BELOW STATE DITCH 51, NEAR CARIBOU, MN--Continued

WATER QUALITY DATA, V.ATER YEAR OCTOBER l<»75 TO SEPTEMBER 1976

131

DATF

DfC
02...

Ft «
19...

JUN
29...

02...

DIS 
SOLVED 
COPPEH
(CU)

fUG/L)
(OIOUO)

5

2

10

2

TOTAL 
LEAD
(PB)

(UG/L)
(01051)

<100

<100

t>

100

DIS 
SOLVED
LEAD
(P8)

(UG/L)
(010«9)

1

a

6

84

TOTAL

(MG)
(UG/L)

(71900)

.0

.0

<.5

.0

MATER QUALITY DATA, WATER

OATE

DtC
02, , ,

rtn
18...

MAY
H...

AUG
02...

DATE

DEC
,° 2"«

18,..
MAy
H...

AUG
02...

DATE

06C
02,,

ftB
18...

MAY
11»»«

AUG
02, ,.

TIME'

1100

1300

1130

1600

DOT
IN

BOTTOM
MA
TERIAL
(UG/KG)
(39373)

ND

,»

ND

••

HEPTA-
CHLOR

EPOXIPE
IN BOT
TOM MA
TERIAL
(UG/KG)
(39423)

ND

mm

NO

••

TOTAL
ALDRIN
(UG/L)

(39330)

ND
ND
NO

NO

TOTAL
01-
AZtNON
(UG/L)

(39570)

ND

ND
NO

ND

TOTAL
L1NDANI
(UG/L)

(393«0)

NO

NO

NO

ND

ALO&IN
IN

BOTTOM
MA

TERIAL
(UG/KG)
(39333)

NO

——

NO

••

01-
AZ1NON

I**
BOTTOM
MA

TERIAL
(UG/KG)
(39571)

ND

.»

NO

••

LINOANE
IN

BOTTOM
MA"

TCRlAL
(U6/KS)
(39343)

ND

..

ND

mm

• TOTAL
ATRA-
ZINE
(UG/L)

(39630)

NO

ND
ND
•-

TOTAL
DI"

ELORIN
(UG/L)

(39380)

ND
ND
ND
NO

TOTAL
HAL*-
THIQN
(UG/L)

(39530)

NO

NO
NO

NO

ATRA-
2INE IN
BOTTOM
MATERI
AL (UG/
KG DRY
SOLIOS)
(39*31)

„

„

NO

••

01.
ELORIN

IN
BOTTOM
MA.
TIRIAL
(UG/KG)
(393*3)

ND

mm

NO

—

MALA-
THjriN

IM
BOTTOM
MA
TERIAL

(39531)

ND

mm

NO

mm

DIS- TOTAL 
SOLVED SELE-

MERCURY MUM
(MG) (SE)

(UG/L) (UG/L)
(71890) (01147)

.0 0

.0 0

<.5 0

.0 0

YEAR OCTOBER 1975

CHLOR-
DANE
IN

TOTAL BOTTOM
CHLOR- MA-
OANE TERIAL
(UG/L) (UG/KG)

(39350) (39351)

NO ND

NO «•

NO ND

ND —

ENDRJN
IN

BOTTOM
TOTAL MA-
ENORIN TERIAL
(UG/L) (UG/K6J

(39390) (39393)

ND ND
NO «•

NO NO

NO —

METNOX-
TOTAL YCHLOR
METH- IN BOT-
OXY- TQM MA-

CHLOR TERIAL
(UG/L) (UG/KG)

(39480) (39481)

ND ND
NO -•

NO NO

ND —

DIS 
SOLVED
SELE 
NIUM
(SE)

(UG/L)
(01145)

0

0

0

0

TOTAL 
ZINC
(ZN)

(UG/L)
(01092)

10

10

10

10

018-
SOLVEP
ZINC
(ZN)

(UG/L)
(01090)

0

0

7

0

TOTAL
ORGANIC
CARBON
(C)

(M(i/L)
(00680)

24

23

2«

17

TO IEPTEMBER 1976

TOTAL
ODD
(UG/L)

(39360}

NO

ND
NO
NO

TOTAL
ETHION
(UG/L)

(39398)

NO

ND

NO

NO

TOTAL
METHYL
PARA-
THIQN
(UG/L)

(39600)

NO

NO
NO

ND

000
IN

BOTTOM
MA
TERIAL
(UG/KG)
(39363)

ND

„

ND

••

ETHION
IN

BOTTOM
MA
TERIAL
(UG/KG)
(3939*)

NO

„

NO

••

METHYL
PARA.
THION

IN BOT
TOM MA
TERIAL
(UG/KG)
(39601)

NO

••

ND

• •

TOTAL
DDE
(UG/L)

(3936S)

ND

NO

NO
NO

TOTAL
HEPTA*
CMLOR
(UG/L)

(394}0)

NO

NO

NO

ND

TOTAL
METHYL
TR1-
THION
(UG/L)

(39790)

NO

NO

NO

NO

ODfe
IN

BOTTOM
MA

TERIAL
(UG/KG)
(39360)

Ntf

m m

NO

••

HEPTA*
CMLDR

IN
BOTTOM
MA*

TEftZAL
(UG/KG)
(39413)

NO

„.

NO

"

METIYL
TRl-

THIUN
IN BOT
TOM MA
TERIAL

(UG/KG)
(3979U

NO

• •

NU

—

TOTAL
ODT
(UG/L)

(39370)

NO

ND
NO
NO

TOTAL
M6PTA,
CHLOR

EPOXlOg
(UG/L)

(39420)

NO

NO

NO

NO

T07AL
PARA-
THION
(UG/L)

(39540)

NO

NO

NO

NO
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05112000 ROSEAU RIVER BELOW STATE DITCH 51, NEAR CARIBOU, MN--Continued

QUALITY DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

DATE

OiC
02... 

FtS
IB...

MAy
n...

AUG 
02...

PARA. 

IN
BOTTOM
MA.
TERIAL
(UG/K6)
(39SA1)

8IMA. 
ZINE IN 
BOTTOM
MATERI
AL (UG/
KG DRY
BOLI08)
(390«fe)

TOTAL
TOX.
ATHENE
(UG/L)

(39UOO)

TOX.
APHEI-E

IN
BOTTOM
MA.
TEHIAL
(UG/KG)
(39(103)

TOTAL
TRI.

THJON
(UG/L)

(39786)

TRI-
THJOM 

IN
BOTTOM
MA-
TERIAL
(US/KG)
(39787)

TOTAL
2,«-D
(UG/L)

(59750)

a. «-o
IN

BOTTOM
MA
TERIAL
(US/KG)
(59751)

TOTAL
2,a,5-T
(UG/L)

(397«0)

IN
BOTTOM
MA
TERIAL
(US/KG)
(39741)

TOTAL
3ILYEX
(U6/D

(39760)

8ILVCX 
IN

BOTTOM
MA
TERIAL
(UG/K6)
(59761)

NO

NO NP

NO

NO 

NO

NO

NO

NO 

NO

NO 

ND

NO

NO

NO 

NO 

NO NO

ND

NO 

ND NO

NO

NO 

NO

NO

NO

WATER QUALITY DATA, YEAP OCTOBER 1975 TO StPTfMBER 1976

DATE

JAM 

Ffcs'"

TIME

1130

1300

Of
EXPO 
SURE
(OAYS)

PERI-
PHyTQM PERI-

ftlOMASS PHVTON
TOTAL **TO M ASS
DRY ASH

HEIGHT WLI&MT
G/SO M G/SQ M

UNCOR- 
RECTEO 
PEH1-
PHY10M

UMCQR- 
RtCTEO

PMVTON
CHLORO- CHLORO 
PHYLL A PHVLL H 
MS/SO M MG/SO M 

(00022) (00573) (00572) (32228) (32226)

32

.200

.000

,100

,000

.200

.000

,000

,000

PIGMENT SAMPLING 
METHOD

POLYETHYLENE 
STRIP
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05112000 ROSEAU RIVER BELOW STATE DITCH 51, NEAR CARIBOU, MN--Continued

OCT. 15. 1975 
1215 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

250 CELLS/ML

.ORGANISM_NAME.

CHLOROPHYTA
.CHLOROPHYCEAE
..VOLVOCALES
...CHLAMYOOMONAOACEAE
....CHI.AMYDOMONAS
CHRYSOPHYTA
.BACILLARIOPHYCEAE
..PENN4LES
...ACHNANTHACEAE
....COCCONEIS
...CYMBELLACEAE
....CYMBELLA
...NAVICULACEAE
....NAVICULA
...NUTZSCHIACEAE
....NITZSCHIA
...SURIHELLACEAE
....CYMATOPLEURA
CYANOPuYTA
.MYXOPHYCEAE
..CHROOCOCCALES
...CHROOCOCCACEAE
....ANACYSTIS

.COMMON_NAME. 

GREEN ALGAE

DIATOMS
PENNATE

NAVICULOID

BLUE-GREEN ALGAE 

COCCOIO

CELLS/ML

15

15

30

130

15

15

PER.CENT

1.2

6

6

12

53

6

NOTE: D - DOMINANT ORGANISM; GREATER OR EQUAL TO 15*
ANALYSIS METHOD: SEDGWICK-RAFTER CHAMBER » 2oo-x MICROSCOPE 
DIVERSITY INDICES. BASED ON ACTUAL COUNTS: 

PHYL/OIV 0.334
CLASS 0.834
OKDER 0.834 

FAMILY 2.174 
GENERA 2.174

DEC. 2, 1975 
1100 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

100 CELLS/ML

.ORGANISM_NAME.

CHLOROPHYTA 
.CHLOROPHYCEAE 
..VOLVOCALES 
...CHLAMYDOMONADACEAE 

L ....CHLAMYOOMONAS
CHRYSOPHYTA
.BACILLARIOPHYCEAE
..CENTPALES
...COSCINODISCACEAE 

D ....CYCLOTELLA
..OENNALES
...FRAGILARIACEAE 

L ....SYNEDRA
...GOMPHONEMATACEAE
....GOMPHONEMA
...NAVICULACEAE 

L ....NAVICULA
...NIT2SCHIACEAE 

D ....NITZSCHIA
PYRRHOPHYTA
.DINOPHYCEAE
..PER10INIALES
...OERIOINIACEAE
...,P£«IOINIUM

.COMMON_NAME 

GPEEN ALGAE

DIATOMS 
CENTRIC

PENNATE

NAVICULOID

DINOFLAGELLATES

CELLS/ML PER.CENT

23

0

8

0

62

NOTE: D - DOMINANT ORGANISM; GREATER OR EQUAL TO Ib*
L - LESS THEN 1*5 MAY NOT HAVE BEEN ACTUALLY COUNTED
ANALYSIS METHOD: SEDGWICK-RAPTER CHAMBER . 2oo-x MICROSCOPE
DIVERSITY INDICES. BASED ON ACTUAL COUNTS:

PHYL/DIV 0.391
CLASS 0.391
ORDER 1.140

FAMILY 1.489
GENERA 1.489
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05112000 ROSEAU RIVER BELOW STATE DITCH 51, NEAR CARIBOU, MN--Continued

JAN. 13, 1976 
1130 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

35 CELLS/ML

_ORGANISM_NAME.

CHRYSOPHYTA
.BACILLARIOPHYCEAE
..CENTOALES
...COSCINODISCACEAE 

L ....CYCLOTELLA
..PENNALES
...NAVICULACEAE 

L ....NAVICULA
...NITZSCHIACEAE 

L ....NITZSCHIA
CYANOPHYTA
.MYXOPHYCEAE
..OSCILLATORIALES
...OSCILLATORIACEAF 

D ....OSCILLATORIA
EUGLENOPHYTA
.EUGLENOPHYCEAE
..EUGLF.NALES
...EUGLENACEAE
....EUGLENA

..COMMON_NAME.

DIATOMS 
CENTRIC

PENNATE 
NAVICULOID

BLUE-GREEN ALGAE 

FILAMENTOUS

EUGLENOIOS

CELLS/ML PER_CENT

30

NOTE: D - DOMINANT ORGANISM? GREATER OR EQUAL TO lb*
L - LESS THEN 1%: MAY NOT HAVE BEEN ACTUALLY COUNTED
ANALYSIS METHOD: SEDGWICK-RAFTER CHAMBER » zoo-x MICROSCOPE 
DIVERSITY INDICES, BASED ON ACTUAL COUNTS: 

PHYL/OIV 0.592
CLASS 0.59?
ORDER 0.593 

FAMILY 0.592 
GENERA 0.592

FEB. 18, 1976 
1300 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

41,000 CELLS/ML

..ORGANISM_NAME.

CHRYSOPHYTA
.8ACILLARIOPHYCEAE
..PENN4LES
...NITZSCHIACEAE 

L ....NITZSCHIA
CYANOPHYTA
.MYXOPHYCEAE
..OSCILLATORIALES
...OSCILLATORIACEAE 

D ....OSCILLATORIA

.COMMON_NAME______ CELLS/ML

DIATOMS 
PENNATE

BLUE-GREEN ALGAE 

FILAMENTOUS

41,000

PE«_CENT

100

NOTES 0 - DOMINANT ORGANISM; GREATER OP EQUAL TO lb%
L - LESS THEN 1%; MAY NOT HAVE BEEN ACTUALLY1 COUNTED 
ANALYSIS METHOD: SEDGWICK-RAFTER CHAMBER , HOO-X MICROSCOPE



RED RIVER OF THE NORTH BASIN 

05112000 ROSEAU RIVER BELOW STATE DITCH 51, NEAR CARIBOU, MN--Continued

MAR. 30, 1976 
I«il5 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

40,000 CELLS/ML

135

.ORGANISM_NAME. .COMMON_NAME. __ CELLS/ML

CHRYSOPHYTA 
BACILLARIOPHYCEAE 
.PENNALES 
..CYMQELLACEAE 
...CYMBELLA 
..GOMPHONEMATACEAE 
...GOMPHONEMA 
..NAVICULACEAE 
...NAVICULA 
..NIT2SCHIACEAE 
...NIT2SCHIA 
YANOPHYTA 
MYXOPHYCEAE 
.OSCILLATORIALES 
..OSCILLATORIACEAE 
...OSCILLATORIA

DIATOMS 
PENNATE

NAVICULOIO

BLUE-GREEN ALGAE 

FILAMENTOUS

40,000

PERCENT

0

0

0

0

100

NOTE: D - DOMINANT ORGANISM; GREATER OR EQUAL TO i;>%
L - LESS THEN 1»: MAY NOT HAVE BEEN ACTUALLY COUNTED
ANALYSIS METHOD: SEDGWICK-RAFTER CHAMBER , zoo-x MICROSCOPE
DIVERSITY INDICES, BASED ON ACTUAL COUNTS:

PHYL/DIV 0.045
CLASS 0.045
ORDER 0.045

FAMILY 0.049
GENERA 0.049

HAY 11, 1976 
1130 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

480 CELLS/ML

.ORGANISM_NAME.

CHLOROPHYTA 
CHLOROPHYCEAE
.CHLOrtOCOCCALES
..OCCYSTACEAE
...ANKISTRODESMUS
.VOLVOCALES
. .CHLAMYDOMONADACEAE
...CHLAMYDOMONAS
HRYSOPHYTA
BACILLARIOPHYCEAE
.CENTPALES
..COSCINODISCACEAE
...CYCLOTELLA
.PENNALES
..ACHNANTHACEAE
...COCCONEIS
..CYMRELLACEAE
...CYMBELLA
..FRAGILARIACEAE
...SYNEDRA
..GOMPHONEMATACEAE
...GOMPHONEMA
..NAVICULACEAE
...NAVICULA
..NIT7SCHIACEAE
...NITZSCHIA
..SURIRELLACEAE
...SURIRELLA

.COMMON_NAME. 

GREEN ALGAE

CELLS/ML

DIATOMS 
CFNTRIC

PENNATE

NAVICULOID

14

42

14

14

14

28

84

150

PER.CENT

15

3

3

3

3

6

18

32

9

NOTE: o - DOMINANT ORGANISM; GREATER OR EQUAL TO ib%
ANALYSIS METHOD: SEOGWICK-WAFTER CHAMBER , aoo-x MICROSCOPE
DIVERSITY INDICES, BASED ON ACTUAL COUNTS:

PHYL/OIV 0.672
CLASS 0.672
ORDER 1.192

FAMILY 2.832
GENERA 2.832
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05112000 ROSEAU RIVER BELOW STATE DITCH 51, NEAR CARIBOU, MN-^Continued

JUNE 33. 1976 
1300 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

790 CELLS/ML

J)RG AN I SM__N AME.

CHLOROPHYTA 
CHLOROPHYCEAE 
.CHLOROCOCCALES 
..SCENEDESMACEAE 
...SCENEOESMUS 
HRYSOPHYTA 
BACILLARIOPHYCEAE 
.CENTQALES 
..COSCINODISCACEAE 
...CYCLOTELLA 
...MELOSI3A
.PENNALES
..ACHNANTHACEAE
...ACHNANTHES
...COCCONEIS
..CYMBELLACEAE
...EPITHEMIA
..GOMPHONEMATACEAE
...GOMPHONEMA
..NAVICULACEAE
...NAVICULA
..NITZSCHIACEAE
...NITZSCHIA

_COMMON_NAME. 

GREEN ALGAE

DIATOMS 
CENTRIC

PENMATE

NAVICULOID

CELLS/ML

69

17
52

17
69

34

190

340

PERCENT

3
9

0

4

34

43

NOTE: D - DOMINANT ORGANISM; GREATER OR EQUAL TO 15%
L - LESS THEN 1%> MAY NOT HAVE BEEN ACTUALLY COUNTED
ANALYSIS METHOD: SEDG*ICK-RAFTER CHAMBER » zoo-x MICROSCOPE
DIVERSITY INDICES. BASED ON ACTUAL COUNTS:

PHYL/DIV 0.436
CLASS 0.426
ORDER 0.840
FAMILY 3.174
GENERA 3.333

AUG. 3, 1976 
1500

IDENTIFICATION OF PHYTOPLANKTON 

300 CELLS/ML

..ORGANISM_NAME.

CHRYSOPHYTA 
BACILLARIOPHYCEAE 
CENTRALES 
.COSCINODISCACEAE 
..MELOSIRA 
PENNALES 
.ACHNANTHACEAE 
..COCCONEIS 
.CYMBELLACEAE 
..AMPHORA 
.GOMPHONEMATACEAE 
..GOMPHONEMA 
.NAVICULACEAE 
..CALONE1S 
..NAVICULA 
.NITZSCHIACEAE 
..NITZSCHIA 
.SURIRELLACEAE 
..SURIRELLA 
.ACHNANTHACEAE 
..RHOICOSPHENIA

..COMMON_NAME.

DIATOMS 
CENTRIC

PENNATE

NAVICULOID

CELLS/ML PER..CENT

56

7

14

7 
B3

100

14

7

19 

Z

S

Z 
38

35

5

3

NOTE: D - DOMINANT ORGANISM; GREATER OR EQUAL TO is%
ANALYSIS METHOD: SEDGWICK-RAFTER CHAMBER . zoo-x MICROSCOPE
DIVERSITY INDICES* BASED ON ACTUAL COUNTS:

ORDER 0.159 
FAMILY 3.393 
GENERA 3.413

•HI



RED RIVER OF THE NORTH BASIN 

05112000 ROSEAU RIVER BELOW STATE DITCH 51, NEAR CARIBOU, MN--Continued

SEP, i4, tm
ins HOURS

IDENTIFICATION OF PHYTOPLANKTON 
BIO CELLS/ML

137

ORGANISM NAME

CHLOROPHYTA
,CHLORDPHYCEAE
..CHLOROCOCCALES
...OOCY8TACEAE
....TITRAEDRON
..VOLVOCALE6
*,»C«LAMYOOMONADACEAE
,..,CHLAMYDOMONA8
...PMACOTACEAE
,,,,PHACOTUS

CHRY60PNYTA 
BACILLARIBPMYCEAE 
.CENTRALES 
,,C08CINODISCACEAE 
...CYCLOTELLA 
.PINNALES 
..AGMNANTMACEAE 
...COCCOMI8 
..CVM8ELLACEAE 
...RMOPALQDIA
..NAVICULACIAE
...NAVICUU
..NITISCMIACEAE
...NITZ8CHIA

CHRY80PHYCEAE 
pCHRYSOMONADALE* 
..OCHROMQNAOACIAE 
...OCHROMONA8

EU9I.ENOPHYTA
,C»YPtOPHYCIAE
..CRYPTOMONIOALE8
...CRYPTOMONODACEAE
..».CRYPTOMQNA8

COMMON NAME 

GREEN AL6AE

TOTAtl

DIATOMS 
CENTRIC

PENNATE 

NAVICUtOID

TOTALS 
YELLOW-BROWN AL«A|

EU8LENQI08 
CRYPTOMONA08

TOTALS

TOTAtl

CELLS/ML

J6

200

90 
ISO

PER CENT

II

140

1*0 
1*0

110
tie

11
19

0

1
9

11
19

10
10

IS 
IS

NOUt 0 • DOMINANT ORGANISM) SREATER OR EQUAL TO 15X
L * LESS THEN 1X| MAY NOT HAVE BEEN ACTUALLY COUNTED 
ANALYSIS METHOD | 8EOGHXCK»RAPTER CHAMBER , 800-X MICROSCOPE 
DIVERSITY INDICES, BASED ON ACTUAL COUNTS! 

PHYL/DIV 1.411

CLASS 1,889
ORDER 2.J06 

PAMJLY 1,915 
SENfeRA 1.91S

QUALITY DATA, WATFR YEA« OCT08KR 1975 TO SEPTEMBER 197t>

DATE

OCT
15.,,

DEC
0?,,.

JAN
IS...

FE.8
IS..,

MAR
30...

MAY
11...

JUN
a?...

SJP .
10...

TIMfc

1215

1100

1130

1306

1215

1130

1ZOO

1135

TEMPER.
ATURE
CDtG C)

7.S

.0

.»°

.0

• s
12.5

' 21.0

15.0

INSTANO
TANtOUS

DIS-
CHARGE
(CFS)

20

20

16

16

39

265

150

5.1

SUS
PENDED
SfcDI-
MfcNT
(MG/L)

3S

53

77

07

- 79

t>l

116

80

SU8» 
PtNOED 
SEDI*
MtNT
DIS

CHARGE
(T/OAY)

1.9

2,9

3.7

2.0

8.3

44

47

.18

SU8, 
SED, 
f ALL
01AM,

% FINER
THAM

.062 MM

90

71

77

96

7«

te
89

• •
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05112000 ROSEAU RIVER BELOW STATE DITCH 51, NEAR CARIBOU, MN--Continued 

SPFCIHC CONDUCTANCE (MIcROMHOS/CM AT ?5 DEG, C)» WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

OCTOBER

DAY MAX

NOVEMBER 
MAX MIN

DECEMBER 

MAX HIM

JANUARY

MAX

FEBRUARY 

MAX M

MARC"

1
2
3
0
5

6
7
8
9

10

11
12
13
lo
15

16
17
19
19
20

21
22
23
20
25

26
27
26
29
30
31

050
450
450
o5o
450

450
460
060
460
455

055
055
460
Ofeo
050

065
065
065
07o
475

075
475
075
475
475

090
495
505
505
515
515

450
050
050
050
050

«50
450
460
45fl'
050

455
055
055
450
«50

455
465
065
465
«70

475
075
075

' 475
475

075
480
065
095
095
500

525
585
590
590
565

540
525
500
060
055

045
025 •
010
410
000

400
000
400
3«»5
3*5

...

...

...

...

...

...

...

...

...

...

...

500
525
585
565
500

525
500
460
055
045

425
010
410
000
ooo

395
395
395
395
395

*••

* • •*

*-»

•«•<*

...

...

...

...

...

...

...

...
530
530
535
535

540
555
555
560
570

580
590
600
605
610

615
625
625
630
635

640
600
640
605
645

650
655
660
660
660
660

...
530
530
535
535

540
505
555
560
570

570
580
590
600
610

6106'20

625
630
635

640
600
600
645
605

650
650
660
660
660
660

660
660
660
660
...

...

...

...

...

...

...

...
650
655
660

660
660
670
670
675

660
660
680
660
660

680
660
67b
675
680
690

660
660
660
660
...

...

...

...

...

...

...

.0.

650
650
655

660
660
660
670
670

675
680
680
660
660

680
675
675
675
675
680

69Q
69Q
700
700
700

710
710
710
710
710

710
710
710
710

...

...
700
690
690

685
665
685
685
685

660
670
670
670
...
...

690
690
690
700
700

700
710
710
710
710

705
710
710
710

...

...
690
690
685

685
685
685
685
660

660
670
670
670
.».
...

670
670
670
675
675

675
665
665
665 '
e>65

660
660
6SO
645
600

630
650
640
620
615

620
620
620
...
...

...

...

...'...

...

...

670
670
670
670
675

67b
665
665
665
660

660
650
645
600
600

630
630
620
615
615

615
620
610

...

...

...

...

...

...

...

MONTH

DAY

1
2
3
4
5

6
7
6
9

10

11
12
13
14

15

16
17
18
19
20

21
22
23
20
25

26
27
26
29
30
31

515

MAX

450
APRIL MAY

275 
2*5 
2«5 
270

255
255
245
250
250

250
250
255
260
260

270
270
275
275
275

275
265
305
310
325

205
275
265
255

250 
205 
205 
250 
?50

250
250
250
255
260

265
270
270
275
275

275
275
290
305
310

MAX

315
335
3SO 
360 
365

365
360
355
355
355

415

660

MAX

530
JULY

710 670 

AUGUST

315
315
335
350
365

360
355
355
350
350

350

MAX

325
320
320
320
320

330
335
300 
3<(0 
345

350
350
355
355
355

360
360
360
360
355

355

320
315
320
320
320

325
330
335
340
340

305 
350 
355 
355 
35S

355
355
355
355
355

355

MAX

360
360
360
365

365

MIN

360 
360 
3bO 
360

360

SEPTEMBER

MAX MIN

305
30Q

300
325

360
360

380
390
390
390
395

395 
39S 
395
390
395

005
005
405
000
000

380
380

360 
36b 
390 
390 
390

390
395
385
365
390

000
005
000
000
395

MONTH 325 245
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05124480 KAWISHIWI RIVER NEAR ELY, MN 

(Hydrologic bench-mark station)

LOCATION.--Lat 47 8 55'22", long 91 8 32'06", in SE%SE% sec.24, T.63 N., R.10 W. , Lake County, Hydrologic Unit 
09030001, in Superior National Forest, on left bank upstream from rapids, 2 mi (3 km) upstream from South 
Kawishiwi River, 2.2 mi (3.5 km) southwest of Fernberg Lookout Tower and 14 mi (23 km) east of Ely.

DRAINAGE AREA.--253 mi 2 (655 km2 ).

WATER-DISCHARGE RECORDS

PERIOD OF RECORD.--June 1966 to current year.

GAGE.--Water-stage recorder. Altitude of gage is 1,450 ft (442 m), from topographic map. 

REMARKS.--Records good. 

AVERAGE DISCHARGE.--10 years, 235 ft 3 /s (6.655 m3 /s) , 12.61 in/yr (320 mm/yr),

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 1,720 ft 3 /s {4S.-7 m 3 /s) Apr. 24, 1976, gage height, 5.92 ft 
(1.804 m); minimum, 14 ft 3 /s (0.40 m 3 /s) Sept. 28-30, 1976; minimum gage height, 2.48 ft (0.756 m) 
Sept. 30, 1976.

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 1,720 ft 3 /s (48.7 m 3 /s) Apr. 24, gage height, 5.92 ft (1.804 m) ; 
minimum daily, 14 ft 3 /s (0.4Q m3 /s) Sept. 28-30, minimum gage height, 2.48 ft (0.756 m) Sept. 30.

DISCHARGE, IN CUBIC FEET PER SECOND, MATER YEAR OCTOBER 1975 TO SEPTEMBER 1976
MEAN VALUES

DAY OCT NOV DEC JAN FEB APR MAY JUL AUG SEP

1
2
3
4
5

6
7
6
9

10

11
12
13
14
15

16
17
16
19
20

21
22
23
24
25

26
27
26
29
30
31

TOTAL
MEAN
'MAX

"IN
CF$M
IN.

CAL YR
MTR YR

45
44
4«
43
42

42
40
40
40
40

40
40
40
40
39

39
39
39
36
38

17
36
37
44
46

45
45
44
42
42
42

1272
41.0

46
36
,16

1975 TOTAL
1976 TOTAL

39
39
40
39
40

40
40
40
40
44

45
47
46
46
46

48
46
52
65
79

82
64
64
65
65

66
91
96
99

107

1628
60.9
107
39

.24

.27

56743
66860

106
108
113
116
122

122
123
123
125
132

134
134
137
137
137

137
1J7
139
141
143

1 fltt

1 4fl
144
144
144

143
143
143
139
137
135

4128
133
14«
106
.53
.<»1

MEAN
MEAN

134
132
132
132
130

127
127
127
127
123

122
122
122
122
lie

115
113
111
111
110

110
110
107
105
105

105
100
too
100
100
100

3599
116
134
100
,46
.53

155 MAX
163 MAX

99
99
96
96
94

94
92
90
90
88

86
65
81
79
79

79
79
79
78
78

77
76
73
72
72

72
70
69
*9

...

...

2391
62,4

99
69
.33
.35

1000
1710

66
66
66
68
66

68
68
66
66
66

66
69
70
70
66

66
66
66
66
66

66
65
65
65
65

68
66
66
72

. 84
86

2123
68,5

88
6$

.27

.31

MIN 31
MIN ia

66
91
97
100
107

116
132
148
172
200

232
270
331
417
516

663
642
1020
1160
1250

1350
1470
1600
1710
1700

1660
1640
1580
1460
1370
...

235S«
785

1710
88

3.10
3,46

CF8* ,61
CF6M ,72

1300
1250
1160
1100
1040

974
904
8«9
795
748

683
645
602
565
525

466
446
4U
367
359

334
313
291
270
251

247
225
213
200
192
164

17949
579

1300
164

2.29
2.64

IN B.34
IN 9,63

176
169
163
156
148

141
134
137
139
139

141
139
137
135
135

139
146
158
156
161

161
161
161
158
156

158
158
156
152
148
...

4520
151
176
134
.60
.66

146
141
135
132
126

130
157
139
)43
144

141
134
132
us
122

lie
113
110
107
102

too
97
92
B8
85

86
76
79
79
74
70

3512
113
146
70
.45
,52

6B
63
57
56
53

50
46
au
014
45

46
54
56
54
54

52
52
52
52
50

46
44
42
38
37

36
35
32
31
29
26

1448
46,7

66
26
.16
.21

25
24
23
22
22

21
20
20
20
20

20
19
20
20
SO

20
16
18
18
16

16
16
16
IS
tb

15
15
14
14
14

...

556
16.5
25
14

.07

.06
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05124480 KAWISHIWI RIVER NEAR ELY, MN--Continued 
(Hydrologic bench-mark station)

WATER-QUALITY DATA 

PERIOD OF RECORD.--Water years, 1968 to current year.

PERIOD OF DAILY RECORD.--
WATER TEMPERATURES: July 1966 to current year.

INSTRUMENTATION.--Recording thermograph since July 1966.

REMARKS.--Letter B indicates non-ideal colony count. Letter E indicates estimated value.

COOPERATION.--Minnesota Pollution Control Administration personnel collected samples on days that heavy metals 
were collected.

EXTREMES FOR PERIOD OF DAILY RECORD.--
WATER TEMPERATURES: Maximum, 24.5°CJuly 9, 10, 11, 12, 13, 1974; minimum, 0.0°C on many days during winter 
periods.

EXTREMES FOR CURRENT YEAR.--
WATER TEMPERATURES: Maximum, 23.5°C July 5, 6, 7, 8, 11, 12, 13, 14; minimum, 0.0°C on many days during 
winter periods. •

DATE

DIS

(CFS) 
( 0 0 0 61)

iiATF-M QUALITY DATA,

SPE 
CIFIC
CON'"

DUCT-

Vf4R "CTOHfcP 1975 TO StPTfcMbE» 1076

(-ICHO-
(UMJTS)
(ooaoin

ATllBfe 
(DEr; C) 
(00010)

COLOR 
(PL*T.
INI.IM.

(00080)

ITY 
(NTU)

pfp.
CtNT 

SATL'H-

AT ION

(00300) COOJUl)

OXYGEN

CHtM-

ICAL 
OXYGtM 
OEMAND 
(HIGH

(MG/L) 
(00310)

IMMt- 
DIATt
con-

• f-ORM 
(COL, 
PER

100 MD
(31501)

COLI- 
FOHM • 
(COL.

100 ML) 
(31616)

04.

16. 
APR

21
MAY

jUr-; 
«i. 
te.
30.

Ji-'L
16.

AUG
02.
16.
17.

12U5 

1030

0911)

091)5
1205
1 130

0900 
093S 
093S

0915

0910
0920

3i

2"
3b
30

29
?8

27
27
27
33

2S
30
2*»

26

29
30
33

6.0

fc,6
7, l»
7.1

6.S
e.a

6.3
7,0
7.0
7. a

6 ,s
6,9
7.0

6.2

6,8
6.7
7.1

6,0

.*>
1 .0
.0

1 .0
1.5

7,5
1 3,5
13. S
16.0

1 «,0
17,0
?0,5

?1 ,0

??.o
?0^5
?0.b

lt.1 92

35

S3

US

1
..
0

I
3

1
1
1
'-

1
1
1

12.6
12.8
12.7

12.2
11.0

10.9
9.9
9,7
7.0

fl.rt
7,9
«,0

<?2
9b
P7

8U
85

92
9^5
93
7/4

89
62
«9

7.6

7.5
7.6 
7.8

66 
ft/ 
89

27
27

<1

14

<1
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DATE

NOV
°«...

MAR

03...
03...
16...

APR
01...
21...

MAY
03...
19...
10...
2«...

JUN
01...
18...
30...

T|J|w uU

16...
AUG
02..;.
16...
17...

DIS- OIS-
SOLVED SOLVED
SOLIDS SOLIDS
(TONS (TONS
PER PfcR

AC.-FT) DAY)
(70^03) (70302)

,05 3,71

.. ..
.03 3.6<t
• • ••

• • mm

mm mm

mm w

mm mm

mm mm

.04* ?f,8

m-m mm

mm mm

mm mm

mm mm

mm mm

mm mm

.oa 3,85

SUS
PENDED
SOLIDS
(MG/L)

(70299)

mm

0
mm

I

a
7

0
3
0

mm

1

5
u

u

0
2

--

TOTAL
NITRITE

(N)
(MG/L)

(00615)

• m

mm

m m

,00

..
,00

..
.01
.01
._

• •

.01
—

,00

_.
.00
• •

TOTAL
NITRITE

PLUS
NITRATE

("0
(*G/L)

(00»,30)

.02

..
.15
,t2

• •

.11

mm
,°3
,OU
.02

..
.02

.°'

_.
,ca
,0fe

TOTAL
AMMQMIA
NTTRO-
GiN

(N)

(^GXL)
(0 Oslo)

• •

mm

mm

.OS

,._
.0?

„„
.03
.Oil
mm

mm

.05

,00

mm

,o p
mm

TOTAL
ORGANIC
NITRO
GEN
(N)

<«G/L)
(006i>5)

„
_.
..

.53

..
,«V

• •

,<»0
.39
mm

mm

.30
mm

.33

„„
.35
--

TOTAL 
KJEL-
DAHL TOTAL
NlTRO- PHQS-
GEN PHQftUS
(*) (P)

IMG/L) (*G/L)
(00625) (00665)

,01

mm mm

mm . .00

.01 .01

.. .-
.51 ,00

.. mm

.*»-* .°2
,«* .02

.02

.. --
.35 ,02
"

,43 .03

.. .-
,35 ,02

,02

TOTAL
ORTHO
PHOS
PHORUS
(P)
(Mt/U

(70507)

mm

..

..
.01

• •

. ,00
_.
,00
.01
. .

..
,00"

.03

..
,00
—

TOTAL
ALUM
INUM
(AU

(UG/L)
(01105)

• •

• •
..

200

„.
90

..
80
60
mm

mm

70
• <•

80

• *

50
--

TOTAL
ARSENIC

(AS)
(US/L)

(01002)

,.„

._
• •
0

• •
0

..
0
0

mm

mm

0
--

1
..

1--

DATE

NUV 
0"...

MAR

03...
03...
16...

APR

01...
21...

MAY

03...
I'..,
19...
24...

JUKI

01...
18...
30...

JUL 
16...

AUG
02...
16...
17...

TOTAL TOTAL
BARIUM IRON
(8A) (FF)

(UG/L) (UG/L)
(01007) (OtouS)

160

190
?70
150

230
10Q 300

-• UOO
200
210

-- 200

210
170
230

0 ?20

220
230
250

DTS-
SOLVEP
IRON
(Ft)

(UG/L)
(01QU6)

• m

9&
• •

90

120
tuo

160
120
110
..

60
80

100

80

70
90
<••»

TOTALMAN
GANESE
(MM)

(UG/L)
(01055)

10

..
70
"0

..
50

„.
10
10
20

..
30
—
40

• •

«0
ao

TOTAL
MFRCURY

(MG)

(UG/L)
(71000)

• •

mm

.0

mm

.0

„_
<.5
<.5

„„
E.5

.0

.„

.0
--

TOTAL 
Sf:LE-
NJU*

(SE)
(UG/L)

(011U7)

mm
mm
0

„„
0

mm

(1

0

__
„„
"
„_

mm

mm

mm

TOTAL 
ORGAMIC
CARBON
(C)

(«G/L)
(00680)

• m

mm

8.6

,„
8.8

mm.

mm

mm

m m

m m

mm

m m

m m

mm

m m

mm

OIS- 
SOl - SUS- 
vtD PtNDED 

ORGANIC ORGANIC
CAKrtON CAHtsOM CYAMIOE PHSNOLS
(C) (C) (CM)

(MG/L) (KQ/L) (("G/D (UG/L)
(OObHl) (OJ6S9) (00720) (32730)

• • •• — m mm

mm mm mm mm

mm mm mm ..

mm mm mm mm

mm mm mm mm

,00 4

.. mm mm mm

mm mm mm mm

mm mm mm mm

mm mm mm mm

mm mm mm mm

10 ,U

16 10 ,00 3

.. .. -. .-
20 6,0

OIL
ANL)

GREASE
(MG/U

(00550)

..

w«

mm

0

„„
0

„„
0
0

— •

mm

1

0

.„
0
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DATE

NOV

Oy... 
p«A«
p 3... 
°3...
'h...

A ̂  K

0 1 ...
21...

MAy

°3... 
19...
19...
? y... 

JU\
Ul . ..
1M.
30 ...

JUL
lf>...

4UG
0^, . . 
It,,..

Slrt^P. NPM- D1S-
TOCOCCI CA^- THTAL TUTAI. SOLVED
(C'u.- M»HO- poN«ATf-: ACIOITY CAL- CAL-
ONIES fvESS HARO- *S CJU 1" CIL'M
PEW (CA,"G) N£SS CAC03 (fA) ((.A)

loo *u (•*&/».) ( M.B/D C<R/L) (Mp/i.) (*G/U
(31679) (no9oO) (00902) (OOuS-jl (ooojftj (00915)

1 14 «• .« 3, ?

7 t!»
<1 13 i -. .. ^.a

5.0 T.7

a.<»
-- . 5.0 ?,?(

-- -- -- 5.0 6,0 •-
">,0 3,?

<? ' 1<J U -- -- 3.5

••» — — — — — — m m mm

12 M 5.0 3,0 2.S
-•- -- -- -- ., _.

13 2 5.0 J.t 3,1

"- ' 1" 3 .0 -4.5 3.4

TOTAL,
MAt-
NE-
SIUH
("G)

(•^G/t.)
(00927)

..

l.«

1.9

1.3
2,0

1.2
1.2
•*••

•»•

1.2

1.2

* •»

! . *

DIS
SOLVED

;1AG-

NE» TOTAL
SIMM SODIUM
IHG) (NA)

lMC,/t) (MG/L)
(Ol>925) (00929)

1,5

1.6
J.2

.3

-- ,4
,3

.5
-- ,6

1.3

-- -.
1.2 ,7

1,2 2,6

1.3 ,9

DIS
SOLVED
SODIUM CEKCtNT
(NA) SODIUM

(MG/L)
(0093U) (00932)

1.0 U

1,1 1<*
..

.. ..
-- •-

.. ..
-- mm

.6 0

-- --
.. ..
-- --

.. ..

II mm

SODIUM
AO-

' SDRP- •
TION

RATIO

(00931)

,1

*M

.1
--

..
mm

mm

mm

.1

-.

— •

..

-.

mm

3,5 1.2 11

"At, 
«3.

°3. 
io, 
19.

1«,
3ft.

Jl'U
16.

AUG
°2. 
16,

TiiTAC
PH.

TAS-
STUM
(K )

(^G/l )
*H'9*7)

MS-
SHL vKO
p n - a t K A - TOTAL
TAS- HICAR- l.!-,t!Y Sl:L-
SIIIM ^OXiATt AS F?r)>-

fM (HCil^l CAfCi (S)

fvG/D ( M r,/u) I-H-/LI r^r./i.i
(^fOibi (o.-^^oi (-'.""Ji'y) {r'07a«>)

OIS-
D1S- SOLVED

SOLVED CMLO-
SuLFATf PIPE
(&0<M (CU)
C"(^L) fft,/L)

(i:09'J'3 ) I'"- 940)

TOTAL
f-LUO-
RtDE
(F)

("f'/D
(009S) )

01 5-
SULVEO

• FLUCi-
KIDE(f-)

("G/L')
100950)

DIS
SOLVED

< SILICA
(SI02)
CHG/L)

(00955)

DIS
SOLVED
SDLI05
(RESI
DUE AT
180 C)
(MG/LJ

(70300)

DIS-
SOUVfcD
SOLIDS

(SUi" OF
CONSTI
TUENTS)
(MG/L)

(7030V)

1?

13
ib
! <

1«
1 h

It1

1<?
th
20

1 6
1 S
fJ

1 3

U
13
12

1 1
1?
1 1

11
13

10
I"
13
1 *

1 3
1*.
15

1 1

n
n
10

4.7
S.'1

.K 3.H

3.7
, '"> " , 0

u.l
? . i1 5,2
2.1 ^.3

-4 . I »

3,9
." 5. a

2.9

.2 6.7

- - 4 , 4

,<5 5. 9

5. 7

,S .1
1.7

.2 . *

,<? . 1
.5 .1

, 6 .1
.<> . *
.« .!
. h --

i.e .1
.*> .1
,s . i
.5 .1

,6 ,4
.5 1.3
,S

.-

.1

..

..
--

-.
..
._
.1

..

..
-.

..

mm

mm

. 1

3.5
3.4
3,5

3.9
3,'

4.7
4.9
4.9
4. 1

4.5
4.4
<-.!

3.3

3.)
4.1
2.9

20

29 21
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UU&LJTV DATA, HA1ER YfcAB 107$ TO SEPTE M HtR I97t>

DATE

MAR
03.,,
1 6. . .

APR
01..,
21...

MAY
03...
19...
19...
JUN
01...
18...
30...

i't.,.
Aur,
02...
>*>..,

st-e
'7,.,

TOTAL
CAD-
M IU*
(CO)

(Nfi/U

au
10

30
120

30
60

370

80
60

130

?0

80
an

(10

TftTAI.
CHBO.
MJUM

(CS)
(MG/L)

-.
1700

-.
000

-.
200
100

mm

>>no
•-

Son

..
?00

—

TOTAL
COBALT
(CO)

(»r, /i.)

jno
«?nn

<?oo
U '.1 0

<3"fi
900
900

<3f>o
< 3 ft c i
<V<i

<3on

'l"0
< ?r>n

son

TOTAL
COPPER
(CU)

(«»G/L)

1601
I 300

1600
I* 00

ipti.'.fl

900
800

2000
1 SOP
tSoo

1500
1SOO
iJTOO

1 Sr 0

TOTAL
It AD
(PP)

C^G/L3

OPO
ad'"1

3uO
24 CM.

1000

700
!»500

900
700
1^00

20f

tl 0 0
i"0

•s"0

TUI AL
f'lCKEL
(."It

tNr./L)

l?i'p
1000

2000
uOOO

Is On

<1000
<1000

< 1 0 0 0
< 1 0 0 >•
< i 00 0

3000

f- 00 iJ
«?r>i!u

1 0(10

TlJTiL
3 tUVht*
tat,)

( -f '-•/«.)

..
<2c

..
<5u

..
<50
<50

..
<5c
••

<50

..
<Sf

--

TDtAu
ZINC.
(^.\ j

Cf'G/L)

6 wO
1 U 0 0

90 •>
87i« (i

id OP

2800
1000

25 on
<»i (,

2S"«/

««iJ(-

.<IM'

r,vi

H.ji!

DATF

APR 
21.,.

JUL

«ATF« QUALITY DATA, wAT5» YLAR OCTOBtR 197S TU

f'lFAL f;TS. S'lS- UIS" 
TOTAL MON. 
F1LT- FtLT.

(0051")) (00530)

0115 37 3

33

SU5

G*nS8 r.tjeSS i> wl-i.SS GO'.'SS
ALP** AL'HA tff- 1 A HtTA

AS AS AS «S
i/.NAT, U-^AT, C^-137 CS"li"
(.•r,/L) (CQ/Ll (PC/U) (t'C/i:

tSriP30) (*<'<. >a(.r)

-if-T A Hh 1 A
is $-<9<.; AS ?^'Vo

/ Y 9 (i / Y V 0
C-'C/l ! (f C/t)

; K u i.i b o ) ( >s o u fc M )
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DAY

1
2
1
a 
5

7 
S 
9

10

11
12
13
14

16
17
19
19
20

21
22
as
24
25

26
27
28
29
30
51

DAY

1
2
3
4
5

c 
7
e

1 1
12
13
m
15
16
17
18
19
20

21
22
23
20
25

26
27
26
29
30
31

"lAX

t«,o
14.0
14,0
14,0
14.5

tu.5
14.5
14.5
14,5
14,5

'4.5
14.5
14,0
1 4,0
14.0

13.5
13.0
1.3.0
13,0
12,0

12.0
11.5
1 1 ,5
U.O
11.0

10.5
10.0
10.0
10.0
9,5
9.0

WAX

1.5
2.0
2.0
2.5
2.5

3,0
3.0
3.0
3.5
3.5

"4,0
4.5
4.5
4,5
4.5

5.0
5,()
5.0
5,0
5.0

5.0
5.5
5,5
5.5
5.5

6,0
6.5
fc,5
7.0
6,0
mmm

TtM

WIN

14,0
14, f)
14,0
14,0
Ifl.n

14,5
14. S
J't .5
14 ,5
14.5

10,0
1«,0
14.0
14,0
>3.5

15.0
13,n
13.0
12,0
12.(>

H.5
11,5
11.0
11.0
10.5

10,0
to.o
9.5
9,5
9.0
9,0

APRIL

UN

1.5
1,5
2.0
2,0
2.5

?. 5
i!o
3.0
3,0
i.5
3.5
4,0
4,5
4,5

. «.5

4,5
5.0
5,0
5,0
5,0

5.0
5.0
5.5
5.5
5,5

5,5
fe.O
6,0
6.5
7.0
...

•'EKATUI^

MAX

9,0
9,0
9.0
9,0
9,0

«.5
fl,5
8,5
6,5
8.5

6,5
»,5
8,5
8,0
8.0

6.0
7.0
7,0
7,0
6,0

5,5
5.5
5,5
5,0
5.0

5.0
5,0
5.0
5,0
S,0
...

MX

fl.O
• 8,0
6,0
8,0
B.5

e,5
• P*5

9.0
9.0
V.5

10,0
10.5
10,5
11,0
11,5

12,0
12.0
13,0
13,0
13.5

14.0.
14, 0"
14.5-
14,5
14.5

15.5
15,5
15.5
16,5
16,5
16,5

05124480

<DE<>. O

KIN

9.0
9,0
9,(i
fl,5
8.5

8.5
B.5
6,5
fl,5
8.5

».5
8,5
8,5
8,0
8,0

6,0
7,0
7,0.
6,0
'',5

5,5
5,5
5,5
5,0
5,0

5,f!

5,0
5,0
5,0
4 ,5
...

MAY

rtJM

6,0 .
6.0
s.n
fi,0
R.O

6,0
8.5
6,5
fi.S
9,0

9.5
10,0
10.5
10,5
11.0

11.5
12,0
12,0
13,0
13.0

13,5
M.o
14,0
14,5
14-.5

15,0
IS. 5
15.5
15,5 -
16,5
16.5

KAWISHIWI RIVER NEAR ELY, MN- -Continued

nl<- -w«Tfrfi, *A1t« YfAR OCTOBER 1975 TO $fcPTFMBE» 1976

OtCfKBlR JANUARY FtbRUAKY

*AX

4.0
4.0
4,0
4.0
3,5

3,5
3,5
3.0
3,0
3,0

3,0
3.0
3.0
2,0
1.5

1,5
1.5
1.0
0.5
0.5

0,5
0,5
0.5
U.5
0,5

0.5
0.5
0,5
0,5
0.5
0,5

MAX

17,0
17,0
17,0
1R.5

20,0
20,0
21.5
21.5
21.5

22,0
21,5
21-.S
?2,0
22,0

21,5
21,5
20,5
20,5
20,5

20,5
20.5
21.5
21,5
21.5

21,5.
21,5
21,5
•21,5
21.5
...

MIN

4.0
4,0
4.0
3.5
3.5

3.S
3,5
3,0
1.0
3.0

4.0
3,0
3,0
2.0
1.5

1.5
1.5
0.0
0,0
0,5

0.5
0,5
0.5
0,5
0,5

0,5
0,5
0.5
0,5
o,5
0,5

JUNE

MlN

16,5
16,5
)7.0
17,0
18.5

19,0
20.0
2 n ,5
?1 ,5

*21,5

21.5

2US
22.0
22,0

21,5
20,5
20,5
20,5
20.5

20.5
20, •>
21.0
21,5
21, S

21.5
21.5
21.5
21,5
21,5
«•••

MAX

0,5
u,5
0,5
0,5
0,5

0.5
0,5
0,5
0,5
0,5

0,5
0,5
0,5
o,5
o.s

0,5

0.5
y.'j
»,5

0,5

0.5
0,5
0.5

0,5
0,5
0.5
0,5
0,5
0.5

MAX

21.5
21,5
22.0
2i.O
23, S

25,5
23l5
23,5
23.0
23,0

23,5
23.5
23.5
23,5
23,0

23.0
23,0
23,0
23,0
23,0

23,0
22,0
22.0
23,0
23,0

23.0
22. C
22,0
22,0
22,0
22,0

WIN

0,5
0,5
0,5
0,5
0,5

0.5
0,5

. 0,5
0,5
0,5

0,5
0,5
0,5
0.5
0,5

0,5
0.5
0.5
0.5
0.5

0,5
0,5
0.5
0.5
0.5

0,5
0.5
0.5
0,5
0.5
0.5

JULY

MIN

21.5
21.5
21.5
22.0
23.0

23.5
23,5
23.0
23,0
23.0

23,0
23.5
23,5
23,5
23,0

23.0
23.0
23.0
23.0
23.0

22,0
22,0
22,0
22,0
23,0

23,0
22,0
22,0
22,0
22. V
22,0

MAX

0,5
0,5
0,5
0,5
0,5

0,5
1,0
1,0
1.0
1.0

1.0
1,0
1,0
1,0
1.0

1,0
1.0
1.0
1.0
1,0

l.o
1,0
1.0
1.0
l.u

1.0
1.0
1,0
1,0
mmm
•""•

MAX

22,0
22,0

. 21,5
21,5
21, S

21, 5
21,5
21.5
21,5
21,0

21,0
?1 ,0
21.0
21,6
21.0

21,0
21,0
21,0
21,0
21,0

21,5
21,5
21,5
21,5
21,5

21.5
21,5
21,5
21,0
21,0
20,5

MIN

0,5
0.5
0.5
0.5
0.5

0,5
0,5
1.0
1,0
1.0

1.0
1.0
1.0
1.0
1.0

1.0
1,0 •
1.0
1.0
1.0

1.0
1.0
1.0
1.0
1,0

1.0
• 1,0
1,0
1.0
...
•••

AUGUST

MIN

22.0
22,0
21.5
21.5
21,5

21,5
21,5
21,5
21.5
21,0

21,0
21.0
21.0
21,0
21,0

21.0
20,5
21,0
21,0
21,0

21,5
21,5
21.5
21.5
21,5

21,5
21,5.
21,5
21.0
20.5
20,5

MARCH

MAX

1,0
1.0
1,0
1,0
1,0

1,0
1,0
1,0
1.0
1,0

1,0
1,0
1.0
1.0
1,0

1,0
1.0
1.0
1,0
1.0

i.o
1,0
1,0
1,0
1,0

1,0 .
1,0
l.o
1,0
1 .5
1,5

HIM

1.0
1,0
1,0
1.0
1,0

1,0
1.0
1,0
1.0
1,0

1,0
1,0
1,0
1,0
1.0

1.0
1,0
1.0
1.0
1,0

i.O
1,0
1,0
1,0
1,0

1,0
1,0
1,0
1,0
1,0
1,0

SF.PTEMOER

MAX

20,5
20,0
19.5
19,5
19,0

"Id, 5
16,5
18.5
18,5
16,0

ie.o
• 18,0
ia.o
18,0
16,0

17,0
17,0
17,0
17,0
17,0

mm

mm

mm

mm
mm

...

...

• ••

...

12,5

M}N

20,0
19,5
i9,0
19,0
16,5

18,0
ie,5
18,5
16,5
16,0

16,0
ie.o
ie.o
ia.o
iT.o
17,0
17,0
17.0
t7,0
17,0

...
mmm

...

• •*

...

' ——»
• ...

«•••*
rmm

12,0
!••»
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05124500 ISABELLA RIVER NEAR ISABELLA, MN

LOCATION.--Lat 47°48'00", long 91°31'15", in NWHNE** sec.6, T.61 N.-, R.9 W., Lake County, Hydrologic Unit~09030001,
on left bank, 200 ft (61 m) upstream from Bald Eagle Lake, 0.5 mi (0.8 km) upstream from Snake River, and
14.5 mi (23.3 km) northwest of Isabella.

DRAINAGE AREA.--341 mi 2 (883 km 2 ).

WATER-DISCHARGE RECORDS

PERIOD OF RECORD.--October 1952 to September 1961, April to September 1976. 

GAGE.--Water-stage recorder. Datum of gage is 1,453.10 ft (442.905 m) above mean sea level. 

REMARKS.--Records good. 

AVERAGE DISCHARGE.--9 years (1952 to 1961), 280 ft 3 /s (7.930 m 3 /s), 11.15 in/yr (283 mm/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 3,900 ft 3 /s'(HO m'/s) Apr. 19, 1976, gage height, 9.73 ft 
(2.966 m); minimum, 24 ft 3 /s (0.68 m 3 /s) Aug. 21, 22, 1961, and Sept. 11, 12, 13, 1976; minimum gage height, 
2.86 ft (0.081 m) Aug. 22, 1961.

EXTREMES FOR CURRENT YEAR.--Maximum discharge during period April to September, 3,900 ft 3 /s (110 m 3 /s) Apr. 19, 
gage height, 9.73.ft (2.966 m); minimum, 24 ft 3 /s (0.68 m 3 /s) Sept. 11, 12, 13, gage height, 3.07 ft (0.936 m).

• OISCHAKGE, IK, CUBIC FFtT PER SfeCONI, WATER YEAH OCTOBER 1975 TO SEPTEMBER 1976

DAY OCT MOV DEC JAK. Ff.B 

1

3
u
s

9 
IP

11
12
13 
\ u
15

\t>
17
18
19

20
21
22
23
2"

2*
27
ae 
29
50
31

TOTAl.
M£AN
MAX
MINI

IN.

APR

225
235
286
359
"15

«6U
5Ub
632
738
95a

1090
11KO
1130
1620
191Q

?360
3010
S580
3850
3720

4110
3010
2620
2?50
I9ao

1680
1160
1260
1 100
959
...

8291
1610
3850
225

u « 7 2
5,27

MAY

875
835
806
78U
770

742
706
66«
618
56*

523
082
il«6
018
390

37n
33B
307
2*3
263

2«u
22»
210
197
183

170
160
151
112
1 j«|
129

13137
«2U
875
129

1 ,g<4
1. U 3

JUN

125
117
11«
106
100

93
91
97
102
106

12u
112
176
219
53<»

523
tub
895

1150
1280

1260
117o
970
77o
6fea

639
597
563
572
54 1
...

t«328
178

1280
91

l.UO
1 .56

Jut

502
168
136
39U
3oa

310
296
270
261
267

251
231
216
195
173

160
1*»5
1 i«
12<!

122

llu
105
96
92
87

Bft
87
81
77
70
71

6277
202
50?
71

.59
,68

AUG

~" 66

63
58
56
5«

52
U9
«7
U7
51

56
59
55
53
53

51
49 .

46
U7'«5

«2
«0
36
3^
36

3«
33
31
30
29
28

1«36
06.3

66
28

, la
.16

SEP

28
27
26
26
26

25
25
26
25
<25

25
25
25
26
26

25
25
20
26
26

27
27
27
27
27

?8
28
26
29
29

...

789
^6,3

29
2u
,06
,09
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05124500 ISABELLA RIVER NEAR ISABELLA, MN--Continued

WATER-QUALITY RECORDS 

PERIOD OF RECORD.--Water years 1959, October 1975 to September 1976.

-JUALITY i)AlA, »ATf-« YEAR OCTOBfcR 1975 tO S£PTF.*BE« 197t>

OATt

OCT
28, ,,

DFC
17,.,

JAN
16,,,

FF8
53,,,

MAR
03, ..
16...

APR
02...

03...
J'N"*

03...
16...
30, ,,

JUL
19,.,
19...

02...
13...

BATE

PCT
2?...

OFC
17,,,

JAN
16...

13..,
WAR
"3, ..
16...

APR
02...

MAY
03, ,,
11...

JUN
03...
16...
30..,

JUL
19, ,,
19, .,

AUG
02, .,
'3,.,

SPt- 
Clf-'IC
CON
DUCT.
ANCF

H*e (ftlCHO-
fHGS)

f 0009S)

0915 b«

1100 f?

1100 7?

1100 63

loas «.(.
1100 7t

1015 61

0«15 35
CI<M " a?

093^ 45
0 <5 it 0 ^7
1300 37

1115 53
1^15 ' 53

0930 65
a<n.i 7i

M0N-
CAR. TOTAU

BO^ATt ACIDITY
HARD- AS
'Vp.SS H +
(WG/L) (*4G/L)

(00<JO?) (718251

* . 1

17

h --

6 .1

3
• - . 1

2

5 .1
.0

.. ..
0 ,0

.. -.

5
5 .0

5 .0
u .1

PH

(UNITS)
(OOilOO)

6.U

6.6

..

'.1

7,0
7,2

7,0

*,9
7 !?

6.7
7,U
0,5

7,«
7,«

6,9

TOTAL
ACIDITY

AS
CAC03
( MG/L )

(OOU35)

5,0

..

"

5,o

..
5,0

..

5.0
.0

..

.0

..

5.0
.0

.0
5,0

COLOR
(PI.AT-

TtMHER- IM;W"
ATOWt COBALT

(OFI» C) UviTS)
(00010) (OOOWO)

u,5 as

,0 SO

,0 70

.0 US

.0 <t5
,0 50

,0 70

5,5 80
15.0 9ij

10,* 70
16.5 65
2 n , 5 *i ">

22.^
2?, 5 90

25.0 J90
2 1 . n i i o

015-
TnTAI, SOLVfcO
C*L- CAL-
ClU"" CIU M
(CA) (CA)

(Ml»/L) (HG/t)
(0"9t6) (0(1915)

6.3

9,5

7.7

9.1

9,2
9.3

.. 7 pf>

3.9
3.6 -.

.. ..
7,1 7,0
.. ..

.. ..
6,8 6.5

8.U
9.1 9.1

Ti.l«« TUR- DIS-
RID- 810- SOLVED
I TV I TY (0<Y6feN
UfU) (MU) (Mti/u)

(00070) (00076) (00300)

2 — 12,2

2 -- -"

? .- --

3 •- 13.2

3 « 13,9
2 13.5

? — 13,6

3 — 11.6
i 9.<2

2 -« 6,6
2 • P. 6

2 " 8.2

8,1
1 8,1

?. « 8,3
i e,2

DIS-
rOTAL SOLVtD
«1AG« t'AG-
MF- M£- TOTAL
SIU"i SIU H SOOIU^
C M G) («G) (MA)

(MG/L) (l"G/t) (MG/L)
C009^,/) (130925) (00929)

3.1

2.7

?,9

3,5

•>.?
3,£> « ,"

-. 2.9 .-

1,7
2 U -- 3 u

.. .. ..
2.8 2.6 1.5
.. mm mm

2.3
2,t» 2,4 1.6

2,8
3.5 3,5 1.6

PER
CENT
SATUR
ATION

(00301)

9U

..

..

90

96
92

93

92
9J

93
93
90

9«
9a

92
92

91 S-
SDLVfcO
SOOIUM
(MA)

(«G/L)
(00930)

1,5

1.4

2,1

2.0

2,1
..

1.5

1.2
mm

mm

mm

„„

_.

..

1."

«

CHEM 
ICAL

OXYGtN
06.MANO
(HIGH
LEVtL)
(MG/U)

(00340)

43

..

..

12

..
2fl

..

37
i7

..
48
mm

mm

7

53
37

PERCENT
SODIUM

(00932)

10

8

12

10

11
mm

10

13
..

..

..
mm

mm

mm

R
..

HARD-
NtSS
(CA.MG)
(MG/L)

(00900)

29

35

31

37

36
--

30

17
..

« —
28
mm

26
26

33
36

SODIUM
AQ-

SORP-
I IQN

RATIO

(00931)

.1

.1

.2

.1

.2

..

.1

.1

..

..

..
mm

mm

mm

,1

--
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05124500 ISABELLA RIVER NEAR ISABELLA, MN--Continued

WATEH UUAL1TY PAlA, MTEP YEAH OCTOBER 1975 TO SePT£M8ER 1976

DATE

OCT
26...

DEC
17...

JAN
16...

FES
13...

MAR
03...
16...

APR
02.,,

MAY
03. ,,
16...

JUN
03...
16...
30, .,

JUL
19, .,
19, ,.

AUG
02,,.
13..,

DATfc

OCT
26...

DEC
17...

JAN
16...

13,.,

03...
!*>...

APR
02...

MAY
03...
ie...

03...
t B, , ,

30...
JUL
19, .,
19,,,

AllG
02. ,,
13...

TOTAI.
PO
TAS
SIUM
(K)

(MG/L)
(00937)

..

mm

mm

mm

mm

.5

..

mm

,6

..

.5

..

mm

.3

..
,a

DIS
SOLVED
SOLIDS
(TONS
PER
AC»FT )
(70303)

.06

,08

.07

.07

.07
..

,06

.04
"-

..
mm
..

..

.. •

.06
..

DIS
SOLVED
PO
TAS
SIUM
(K)

(«6/L)
(00935)

,u

.7

,7

,7

,7
mm

,8

.5
• -

..

..
mm

mm

mm

,4

SUS
PENDED
SOLIDS
(*G/L)

(70299)

12

2

1

2

1
1

0

0
3

0
0
?

mm

3

0
0

BICAR
BONATE
(KC03)
(*G/L)

(00440)

25

22

31

38

41
42

34

!4
20

2«,
34
22

26
25

33
39

TOTAL
NlTRITfc

PLUS
NITRATE

(N)
(HG/L)

(00630)

,08

mm

"-

.17

..
.21

--

.08
,01

..
.07
mm

mm

.10

.01

.11

ALKA-
LTNJTY

AS
CAC03
(MG/U

(00410)

21

18

25

31

34
34

gfl

1 1
Ife

21
?fl
18

21
21

27
3?

TOTAL
AMMONIA
NjTRO-
, GEN
(N)

(MG/L)
(006JO)

,01

_.

--

.02

„„
. 1°

mm

.01

.04

..
.04
mm

mm

.00

.01

.00

TOTAL
SUL-
FIDE
(S)

(WG/L)
C00745)

.2

.2

.6

.6

.0
,8

,5

,2
1.6

.4

."
2.5

..

.8

,3
.5

TOTAL
KJF.L-
OA-ML
NITRO-
(iFN
(N)

(MG/L)
(OOfe2S)

,95

..

• *

.51

„„
.59

..

,60
.65

mm
,55
..

mm

.25

,49
,"3

DIS
SOLVED

SULFATE
(S04)
(MG/H

(Of>945)

7,«

9,6

8,4

6.9

4,6
5.5

5.2

5,2
.5.7

4.6
°,2
6.0

«.
5.5

5.3

TOTAL
PHQS*
PMOHUS
(P)

(MG/L)
(00665)

,00

..

"

.01

mm
.02

..

,00
.01

• «
.02
..

.02
,02

.02
,02

DIS
SOLVED
CHLO
RIDE
(CD
CM'i/L)

(00940)

3,8

1.1

,Q

1.1

1.?
.7

,5

.6
3,0

.4
1.9
t.b

..

.8

1.1
,6

TOTAL
ORTMO
PHOS
PHORUS
(P)

(»G/L)
(70S07)

.01

..

*•

,01

„
,01

..

.00

.01

«.„
.01
..

..
.02

..
.02

OIS-
TOTAL SOLVED
FLOO- FLUO-
HlOt HlUfc
(F) (F)

(MG/L) (WG/L)
(onVSJ) (00950)

, I

mm mm

mm mm

.3 ,t

mm mm
^ 1 »-

..

.2 ,1
,3

** mm

. 1 "•
mm mm

mm mm

,7

.2 ,1

.1

TOTAL
ALUM- TOTAL
1NUM fiRSENIC
(AL) (AS)

, (UG/L) (U6/L)
(01105) (01002)

130 0

.. ..

—

80 1

.• ..
50 o

.. ..

170 0
120 0

mm mm

110 0
.. ..

.. ..
iao i

90
70 1

OIS-
SOLVfcO

OIS- SOLIDS
SO(.VtO (SUM OF
SILICA CONSTI-
(SlOi) tUtNTS)
C«S/L) C*G/L)

(00955) (70301)

9,5 4b

20 56

11 49

13 55

13 54
1 4 •»•»

12 47

6.8 27
e>,3 --

7.5
7,8
».<*

.. ..
7,9 mm

7,9 U4
9,0

SUS-
pfcNOto TOTAL
AHStNiC i«ON

(AS) (Ft.)
(Uti/U) <US/L)

(01001) 101045)

0 690

1800

540

0 550

660
530

670

S20
410

430
« 670

730

.. ..
800

650
540
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05124500 ISABELLA RIVER NEAR ISABELLA, MN--Continued

OATfc

OCT
28,

OFC
JAN" 

16,f-te
13,

MAM

16, 
APR

MAY 
03, 
18,

JUN

03, 
16, 
30. 

JUL

!•»)
AUG 
02, 
ti.

WATFS QUALITY OAU, HATFR YEAR OCTOBER 1975 TO SEPTEMBER 1976

DIS
SOLVED

(FE)
(UG/L)

(010U6)

"

•"

3ao

mm

190

260

3BO

• •

310

OATE

OCT
Z8..

DEC
17..

JAN
16..

03,.
1to..

APR
0?.,

MAY
03,,
18..

JIIN
03,,
1 h,.

30,.
JUL
19,.
f».t

*02 % ,
'si.

TOTAL
MAH-

GANESt
(MN)

(UG/L)
(01055) (

30

20

«0

20
30

i:
*«•
30

ZO
30

TOTAL
C»0-
M IMW
(t D)

(wr,/L)

, <20

20

22

, 20
. z&

?o
50
1»0

30
50

, 210

, uo
30

, ao
, 10

DIS-
01S- OIS- SQL- SUS-

SOLVEO niS- TOTAL SOLVED TOTAL VEO PtNDED'
MAN. TOTAL SOLVED SHE- SELE- OHGANJC ORGAMC ORGANIC

GANESE MEKCURY nfcHCURY Niu* NJgM CARBU*' CA«bO'« CARdON
(MN) (hR) (HU) (SF) (Sfc) (C) (C) (C)

(UG/L) U'6/U UiG/L) (UG/L) (UG/L) (M&/L) (HG/L) (MG/L)
01"%6) (71900) (7]B90) (Clt«7) (011«5) (00&80) (00681) (00689)

20 -- .0.0 0 Ife «• --

.. .. •. .. «. -- -- --

10 ,0 ,0 00 9,3

-. ,0 ' »- 0 -- 7,7 •- --

20 ,« ,o 0 0 9,2 •- »-
,0 ' -. 0

:: *•: :: :: :: :: :: ::
.0 -- — — -• 13 1.0

10 « — « — 13
,0 -- -. -- -- 11 $.1

TOTAL
CM»O- TOTAL TOTAL TOTAL TOTAL TOTAI, TOTAL
«IU" CORALT CCPP&B LEAfi MC^tL SUvE« ZtNC
(CR) (TP) (C") (Ph) (M) (AG) (Z^)

(NG/U) CNG/l.) C«G/L> (MG/L) (Nfi/L) C^G/LJ (^G/L)
1

<70 <200 900 300 2000 30 22000

1000 500 1600 — 2600

800 500 <UOO — 2700

-« -« 900 100 l<IOft -- 9UO
300 <2 n n HO'" UOO IfiOf) <20 12ca

• » -- IPC-fi UOl) <10PO — 1200

300 <JOO 11PP 500 -<1000 <50. 230u

90 1000 800 <1000 — 3000

». »• 900 6(10 <100f) -- 1SUO
100 -- 800 1200 <1000 <5i> 2300
.. —. ?700 ^400 vnoo »•• 2^0uO i

300 fiOO 1100 400 i?000 <SC 20 ft
300 7 Or. )300 bOC «?uOu <b<') oyo

200 ono l^on unr <tooo -- b7uP
a o n < ? n o j ? o n 500 ! i1 r ̂  < 5> n ; o <>

OIL
AND

GSEASfc
(*G/L)

(00550)

0

0

0

0
0

«*« 

WM

WW

1

2
0
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05124990 FILSON CREEK NEAR ELY, MN

LOCATION.--Lat 47 e 50'bS", long 91 e 40«27", in SE%SW% sec.24, T.61 N., R.10 W., Lake County, Hydrologic Unit 
09030001, in Superior National Forest, on right bank 25 ft (7.6 m) upstream from culverts on Forest 
Route 181, also known as Spruce Road, 0.8 mi (1.3 km) upstream from mouth, and 10 mi (16 km) southeast 
of Ely.

WATER-DISCHARGE RECORDS

PERIOD OF RECORD.--October 1974 to current year.

GAGE.--Water-stage recorder. Altitude of gage is 1,440 ft (439 m), from topographic map. 

REMARKS.--Records good except those for winter periods, which are fair.

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 129 ftVs (3.65 m3 /s) Apr. 25, 1975, gage height, 6.99 ft 
(2.131 m); maximum gage height, 7.19 ft (2.192 m) Apr. 25, 1975 (backwater from ice); no flow at times in 
1975, 1976.

EXTREMES FOR CURRENT YEAR.--Maximum discharge 115 ft 3 /s (3.26 m3 /s) Apr. 9, gage height, 6.81 ft (2.076 m); 
maximum gage height, 7.04 ft (2.146 m) Mar. 31 (backwater from ice); no flow for several days in September.

OAY OCT

OISCHARCi, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976
WEAN VALUES

NOV DEC JAN PEB MAR APR MAY JUN JUL AUO SEP

» .»* *.!
2 ,96 2,3
3 .07 Z.I
« .70 .
5 .78 ,1

6 iT6
,7 .™
0 ,78
9 1.2 .

10 1.5 .

11 .9* 3.
It .96 «,
11 .96 4.
14 ,96 4.
15 1.2 4.

16 1. «,
17 I. 4.
U 1. 5.
19 1, 16
20 1. 24

21 1. 20
22 1. 17
23 1. 15
24 §. 13
25 7, 12

26 5. 11
27 «. 10
26 3. 9.4
29 3, 6,1
30 2. 0,<
Jl 2, »•«

TOTAL 59,03 231.
MEAN 1,90 7,7(
MAX 7,1 2<
.MIN .78 2.1

CAL YR 1975 TOTAL 23!
WTR YR 1976 TOTAL 2«<

I 9,0
> 7.6

7,«
7.0
6,0

6,6
6.4
6.2
5,8
5.6

S,«
s.4
5.2
5.0
4,9

4.9
1.9
3.4
3.8
4.5
«,9
0.1
3,8
3.1
2.5

2.3
2.3

1 2.5
» 2.5
1 2.5

2..S

140.0
) «,77
» 8.0

2.3

1*1 19 MEAN
15.82 MEAN

2.5 1,1 1.1 13 9.9 .6 6,9 ,3t ,02
3.1 1.1 1,3 16 11 ,6 5,6 ,25 ,02
2,8 1,0 1.3 20 13 ,6 5,0 .19 .02
2.6 1.0 1,4 23 10 .5 3.S .19 ,02
2. fl 1.0 1,4 26 13 ,3 3,1 .10 ,02

2,6 1.0 1.3 35 12 1.0 2,9 .13 ,02
2.8 1.0 1.2 60 It .82 2.8 ,07 .02
2.7 1,0 1,2 83 11 ,95 2,« ,05 .03
2,7 1.0 1.2 107 9,7 1,1 3,1 ,04 ,04
2,6 1,0 ,99 114 8.6 1,2 3,« .06 .03

2.5 .98 .96 106 7.2 1.3 3.0 .16 .01
2,5 .96 .96 06 6,6 1,5 2,4 ,38 0
2,5 .96 .96 7« 5,9 2,9 2,1 .42 0
2.3 .92 .96 70 5,5 2.9 2.1 .42 ,01
2.3 .90 .90 72 4,8 9,7 1,7 ,<J2 0

2.1 .66 .67 69 3.9 12 1.4 ,39 0
1.9 ,04 ,87 68 3,0 12 1.3 ,36 0
1,9 ,7« .67 61 2,8 24 1,0 ,34 0
1,9 ,70 ,89 57 2,5 22 ,95 ,26 ,01
1.7 ,70 1,1 40 2,5 19 ,92 ,22 ,02

1,6 .70 1.3 40 2,0 16 1,1 .16 ,02
1.3 .70 1.3 3U 2,5 13 ,9« .15 ,01
1.3 .70 1.3 29 2,6 10 .07 .11 0
1.3 .70 1,3 2« 2,3 0,3 ,79 ,06 0
1,3 ,67 1,3 21 2.1 9,0 ,71 ,0« 0

1.2 1,0 1.3 10 1.8 15 .70 .04 »
1.1 1.2 1.3 16 1.7 12 .64 ,04 ,01
1.1 1.2 1.3 13 1,7 10 ,55 .02. ,01
1,1 1,3 7,6 12 1,7 10 ,49 ,02 ,0«
1,1 »*• 9,« 10 1.6 8,7 .45 .02 .06
1,1 .*. 11 ... 1,6 ••« ,37 ,02 --•

62,7 27.13 60,33 1425 160,5 231,97 6«,00 5,54 ,44
2,02 ,94 1,95 «7,5 5,62 7,73 2,07 ,16 ,015
3.1 1.3 11 1U 14 2« 6.9 ,42 .06
1.1 .70 .87 10 1.6 .02 .37 ,02 0

6,46 MAX 116 MIN 0
6.62 MAX 110 MIN 0
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05125000 SOUTH KAWISHIWI RIVER NEAR ELY, MN

LOCATION,--Lat 47°50'24", long 91°41'43", in NEVSWV sec.23, T.62 N., R.ll W., Lake County, Hydrologic Unit 
09030001, on left bank 5 mi (8 km) upstream from Birch Lake and 9 mi (14 km) southeast of Ely.

WATER DISCHARGE RECORDS

PERIOD OF RECORD.--October 1951 to September 1961, April to September 1976. 

GAGE.--Water-stage recorder. Altitude of gage is 1,430 ft (436 m), from topographic map. 

REMARKS.--Records good. 

AVERAGE DISCHARGE.--10 years (1951-61), 437 ft 3 /s (12.38 m 3 /s).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 5,130 ft 3 /s (145 m 3 /s) May 4, 1954, gage height, 7;25 ft 
(2.210 m); minimum, 25 ft 3 /s (0.71 m 3 /s) Oct. 12, 1960.

EXTREMES FOR CURRENT PERIOD.--Apr. 1 to Sept. 30, 1976: Maximum discharge during period, 4,980 ft 3 /s (141 m 3 /s) 
Apr. 21, gage height, 7.18 ft (2.188 m); minimum, 35 ft 3 /s (0.99 m 3 /s) Sept. 25, 28, gage height, 1.31 ft 
(0.399 m).

DISCHARGE, IN CUBIC FEET PER SECOND, APRIL TO SEPTEMBER 1976 
MEAN VALUES

•5AV

J

DtC

11 
1?
13 
la

16
17
1«
19
20

21
a? 
as

27
26
29
30
31

TOT4U
MEAM
MAX

APK

253

285

U07 
51"

i o*3(>

Mic 

176?

MAY

at jo

1700

)5<JU 
14)0

123*' 
i 1 flu

Jut

aftS

227

21?

273

317

2S7

127

120 
lie
'Hi 

llu 
10*4

lOb

n

StP

53
52
51

45
42

1 13''

1 1 5 .)
JU«0

I *H"
H"|

7.44

227'

220
2^4
2','1

1^

1?*
Ifcfl

11
S*b

flit
»«
'b
/<.

3?'

39-
36

39

it*
36

135 66
46
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05125000 SOUTH KAWISHIWI RIVER NEAR ELY, MN--Continued

WATER-QUALITY RECORDS 

PERIOD OF RECORD.--September 1955 to May 1961, November 1975 to September 1976 (discontinued).

REMARKS.--Samples for cadmium, chromium, cobalt, copper, lead, nickel, silver, and zinc were collected in teflon 
bottles and analyzed by standard additions method using atomic absorbtion and graphite furnace.

COOPERATION.--Samples were collected by the U.S. Forest Service and analyzed by the U.S. Geological Survey.

NATfR QUALITY UAtA, *ATEP YEAR OCH'HtR 197b TO

DATE

KlOV
flu, , ,
16...

DfcC
01...
15...

JAtg
05...
19...

02...
17...

MAP.
1 7 ...

APR
01...
21...

MAy
Ou...
18...

JUN
"1 . » •15..;
02...

A'JG
°3. « .
16,,

StP '
07. .
20...

SPE- CHf- 
,CIHC tC4L -ON-

OUCT- (pfdT. K'R- CIS- Ci-.MT UE*ANl; MAHO- BljNATt ACIOI'V 
ANlCE PH Tt-MPEH. TNI.W. P10- SOlVMj SA1HS. (i-UG-f '>tSS HARU- AS 

TIME (MTCRQ- ATU«t CCR4LT ITY OxVGtM A U O j UfcVH. ) (CA,*1w) NtSS H + 
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1100
1145
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10U5
1115

1200
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60
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32
37

5U
52
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U5

«9

U9
3U

31
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..
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M1

U7
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**2
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7,o
6,1

-.
'.°

6,3
5.7

6.3
b,9

'.3

6.6
6.5

6.6
b.9
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6.3

6.9

6.9
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4.0 5S

,0 65
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.1 50
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,0 bS
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1.0 60
U.5 PO

8,5 80
13,0 70
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$l,o i Sc
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'» 1 i? . 9
? l<i.6
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1 l<* S
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? 11.8
1 ) 0 , f?
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1 ft, 5
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1 7.6

1 7..?
1 7 ,9

1 8,0
3 8,7

91 ?<> £b
*ri -- £6

Hfi 2S 2B
89 «" i9

84 ?u its
3*. •»- iO

35 <!'j
86 -• e'9

«U >- tit)

63 3d ?7
?3 -« l«i

89 19 1?
92 mm 17

91 23 IS
87

BU ^9 2<?

61 3V £u
Pf< «• mm

67 4^ <J4

6*>

4 . 1
U --

/ .1
lb •-

b .0
o •«

a . 1
'1 •-

2 --

i .1
b

3 .1
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5 .3..

4 , 1

I .1
-- ».

V .0
..
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05125000 SOUTH KAWISHIWI RIVER NEAR ELY, MN- -Continued

*l!l:N QUALITY DAlA, WATfcM 

CTS-

CATE

N OU
l *\'. f.

Oi,..

jANi

OS
.£ 9 ""

°2...
K.AR"*

17...
APR
Qi
21...

*°<>...
ie, , .

JUN
0 1 ,
is...

JUL
°2, , .

AUG
°3. ..
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07, ..
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05, ,,
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FEe
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! r , . .
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16...
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TOTAL SOLVED
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AS CIUM

CAC03 (CA)
(MG/t.) (M6/1.)
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5.0 5.5
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5.0 6.7
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5.0 5.2
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5.6
5,8

6,0
6,0

6.8

(,, j
3.2

6.2
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05125000 SOUTH KAWISHIWI RIVER NEAR ELY, MN--Continued

WATER QUALITY DATA, •«ATER YfAR OCTOBER 1975 TO

PIS-

OATE
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05125550 STONY RIVER NEAR BABBITT, MN

LOCATION.--Lat 47 8 41'39", long 91 8 45'38", in SW%SW% sec.8, T.60 N., R.ll W., Lake County, Hydrologic Unit
09030001, on left bank, 400 £t (122 m) downstream from bridge on Forest Route 424, 4.7 mi (7.6 km) upstream 
from mouth, and 8.5 miles (13.7 km) southeast of Babbitt.

WATER-DISCHARGE RECORDS 

PERIOD OF RECORD.--August 1975 to current year.

GAGE.--Water-stage recorder. Datum of gage is 1,564.42 ft (476.835 m) above mean sea level (levels by 
Minnesota Department o£ Natural Resources).

REMARKS.--Records good except those for winter period and those for period of no gage-height record, Nov. 11 
to Dec. 16, which are fair.

EXTREMES FOR CURRENT PERIOD.--August to September 1975: Maximum discharge during period, 272 ft 3 /s (7.70 m 3 /s) 
Sept. 27, gage height, 4.39 ft (1.338 m); minimum, 22 ftVs (0.62 m j /s) Aug. 20, gage-height, 2.59 ft 
(0.789 m).

Water year 1976: Maximum discharge, 2,490 ft 3 /s (70.5 m j /s) Apr. 19, gage height, 8.71 ft (2.655 m); 
minimum, 6.6 ft j /s (0.19 m 3 /s) Sept. 10, 11, gage height, 2.14 ft (0.652 m).

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR AUGUST 1975 TO SEPTEMBER 1975
MEAN VALUES
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^
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300

40"
120
UJO
i9p
365

Sao
315
290
270
250
...

5939
19*
«20
99

65066,6

9
10
11
12
13
14
15
16

44
46
43
39
34
31
29
28

, IN CU8TC frfET

DEC

230
2H-
I9t)
i no
l7u

155
jar)
130
120
lid

roo
90
*i
7n
71

6*
65
63
62
6!

60

59
*>*
59
57

62
6l>
60
*3
59
56

3027
97, e
230
57

ftA*

J»N

S6
56
•Sh
S6
5A

55
Su
5a
53
52

S2
5?
5«i
56
56

55
54
5?
5?.
53

S2
•5^
50
bl
51

50
US
«7
a9
e;n

50

1635
52.7

5»
<i7

178 ^

118 17 26 87
118 18 24 88
118 19 24 92
115 20 24 104
110 21 36 127
108 22 47 158
98 23 59 203
94 24 66 228

P£» SECOND. «ATER YEAR OCTOBER 197S *y SfcPTM
"fcANi VALUES

t-t.B **AP APH MAY JUN

an uo 12U 700 57
06 39 139 e2<» 5u
C6 «" 15* 57« 52
«e at 165 52^ 50
U3 JO 179 u<*2 47

a? 01 22* auo us
U£ irt 2RO ito" '•""?
ut 39 31^ 372 "9
U2 39 486 35«» 50
U\ 39 ^60 327 52

3V 30 556 298 52
$9 *9 6«A 265 5«
tifi M! 7*>8 2^6 59
39 «2 905 232 5*>
«<> «? till 216 79

U7 U2 1"60 199 100
46 39 1900 179 129
Slt> 39 2290 1*7 220
'J3 <»(> 2'J60 156 3?1
U1 *i(> 2a20 1<»6 "1^

39 ii*. 21«0 1«0 ^60
3-4 a? jHtto 159 «aa
$9 *45 ibbO , 129 yuft
un ao 1500 I J ft 39f;
ai 50 1350 1014 337

<t i 5<- 1200 92 316
UP 60 1070 61 " 29!*
<if) f>^ 975 79 290
a\ «*? «5a 72 2^fl

--- lia 758 &5 29^
U<i —— 61

1218 1S36 3032(i 79^8 Sb90
u2,0 u9,fi lull 25<S 16h

u (• 1 ^ il ? 'J 6 0 700 U 8 tt
<« 39 12U 61 "5

•AX 2U60 "IN «>.7

25
26
27
28
29
30
31

*b£R 1976

JUL

265
27ft
262
2*3
220

201
1^5
103
15d
1U9

13«
120
1 0&
97
8*

»)
73
07
e>2
bO

51
50
uo
U2
Ul

39
37
35
3«
32
29

3473

112
2ft5
29

AUG

68
70
71
72
67
62
56

1634
52.7

97
24

AUS 

'28

22
22

20 
2U

21
21
20
19
18

57
1.6
16
16
15

13
13
12
1 1
10

1 1
10
9.3
e. /

16,6 
2ft

SEP

252
268
270
265
250
237

4091
136
270
50

SfeP

7,7 
7,6 
7.3 
7.3

7,1
7.0
7.1 
7,1 
6.9

6,7 
6,9 
7.1 
7,6 
7.5

',5 
7.5 
7,« 
7,n
7.9

8.0
r.a
7.5

7.6 
7,b
7.6
7.7 
7,7

222.7 
f,«Z
n.o
6.7
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WATER-QUALITY RECORDS 

PERIOD OF RECORD.--March to August 1976 (discontinued).

REMARKS.--Samples for cadmium, chromium, cobalt, copper, lead, nickel, silver, and zinc were collected in teflon 
Dottles and analyzed by standard additions method using atomic absorbtion and graphite furnace.

COOPERATION.--Samples were collected by Minnesota Pollution Control Administration and analyzed by the U.S. 
Geological Survey.

SPECIFIC CONDUCTANCE ("ICROMHOS/C* AT 25 DEC, C). WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

OCTOBER 'NOVEMBER DECEMBER JANUARY 
OAY MAX MJN MEAN MAX MlN HtAN MAX MINi MEAN MAX «IN MEAN

1 57 57 57 67 67 67 63 62 62 80 79 80
2 57 57 57 67 67 67 64 62 63 81 80 81
3 58 57 57 67 62 65 65 63 65 81 81 81
0 54 58 58 62 62 62 66 65 65 61 81 6V
5 58 57 57 62 62 62 68 65 66 84 81 82

6 58 57 57 64 6? 63 66 6U 65 83 83 83
* 58 57 58 63 65 63 67 66 67 83 63 85
» 59 58 58 63 62 63 67 67 67 8S 63 84
* 60 56 59 63 63 63 69 67 68 86 8(1 8b
10 61 59 60 63 62 62 68 68 68 86 85 85

11 61 60 61 62 61 62 68 68 68 86 85 86
12 61 60 61 62 61 61 *»9 68 69 86 86 86
13 61 60 61 63 61 62 70 69 70 86 86 86
1« 62 60 61 6ft 63 63 70 70 70 67 86 87
15 62 61 62 65 64 6« 71 70 71 87 67 87

16 63 61 62 66 65 65 71 71 71 88 87 67
17 65 62 64 65 65 65 72 71 72 88 87 88
18 6«5 63 60 6S 62 64 73 72 73 88 88 88
14 66 61 65 64 61 63 74 73 73 86 68 68
80 67 65 66 63 61 62 75 74 70 86 68 88

21 68 66 67 66 61 65 75 74 75 89 88 89
22 68 66 67 67 67 67 77 75 75 90 68 89
23 68 66 67 67 65 66 76 75 76 90 69 90
20 67 57 62 65 64 64 76 76 76 90 90 90
25 6tt 62 63 65 63 64 77 76 76 91 90 91

26 65 63 64 64 63 63 77 76 77 91 90 9i
27 67 65 66 63 62 63 78 77 77 92 89 91
28 69 67 68 63 62 63 78 78 78 92 91 92
29 69 69 69 63 62 63 79 78 79 93 91 92
30 69 69 69 63 62 62 79 79 79 93 92 93
31 69 68 68 »«• «-- .-» 80 79 79 95 93 95

MONTH 69 57 62 67 61 64 60 62 71 95 79 67
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SPECIFIC CONDUCTANCE (MICROMMOS/C* AT 25 DE6. C), WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

FEBRUARY MARCH

MEAN MEAN MAX

APRIL

MIN MEAN MEAN

1
2
3
0
5

ft
7
8
9

10

11
12
13
14
15

16
17
16
19
20

21
22
23
2U
25

26
27
26
29
30
31

95
95
96
96
9*

98
99

10?
100
101

101
102
102
103
104

104
105
107
109
toe

106
105
106
106
107

11«
105
106
10*
...
...

93
9?
95
95
95

96
98
99
99

100

100
100
ISO
10?
103

103
100
ids
105
106

104
103
103
ioa
105

105
105
105
105
...
...

90
90
96
95
96

97
99

100
100
100

100
101
101
103
100

ioa
105
106
107
107

105
toa
ioa
105
106

106
105
105
105
...
...

6
7
e
9

10

13
14
15

16
17

20

21 
?2 
23
74
25

26
27

?9
30
31

MONTH

YEAR

110 93

HI*

102

MEAN

106
108
107
107
107

107
107
108
108
108

108
108
108
109
109

108
109
110
109
109

108
110
111
111
109

109
108
107
IPS
101
102

111

105
106
106
106
107

106
107
107
107
107

107
107
106
108
107

107
1 07
109
109
108

107
107
109
109
108

108
107
105
102
100
99

99

JULY

to*
107
107
106
107

107
107
107
108
107

107
108
107
108
108

108
108
109
109
108

108
109
110
110
109

106
106
106
103
101
100

107

64

65
6R
72
76
76

78
79
8?
85
8*

96
69
86
89
89
90

63

63
65
68
72
73

73
7«
78
7«
80

82
62
83
85
86
86

64

64
66
70
73
74

7 s
77
79
81
HI

83
84
8"
66
87
87

99
96
90
87
82

76
70
62
58
55

52
50
48
50
48

46
45
5345 '

45

45
46
46
46
47

48
48
48
48
47

95
91
87
62
75

70
62
58
55
53

51
09
48
47
46

45
44
44
04
44

44
45
45
45
46

46
47
47
47
47

97
94
89
65
79

73
66
60
57
54

51
50
48
46
47

46
45
09
44
45

45
45
46
46
47

47
48
48
48
47

99

90
92
94
96
95

97
97
96
93
99

99
97
93
94
95

95
95
107
106
106

107
107
106

109

115

109
106
107
105

115

40

AUGUST

98
89
91
94
94

91
90
91
91
90

93
92
90
89
87

90
90
94

101
103

102
103
102
101
106

107
107
99
94

99

56

89
90
93
95
93

93
92
93
92
94

95
94
92
91
91

92
92
96

103
104

104
105

103
108

no
110
103

103
103

47
46
46
46
45

45
05
44
44
43

43
44
44
44
45

46
46
47
45
48

48
50
51
61
58

60
63
63
63
61
65

46
46
45
45
45

44
40
43
42
42

42
42
43
43
42

44
43
44
43
44

46
47
48
48
55

55
59
56
58
58
58

47
46
46
46
45

44
44
44
43
43

43
43
43
43
44

45
44
46
44
46

47
48
49
53
57

58
61
60
60
60
61

SEPTEMBER

115
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TEMPERATURE (OfC. C) OF WATER, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

157

OCTOBER

OAV

1
2
3
u
5

6
7
e
9

10

11
12
13
10
IS

16
17
IB
19
20

21
22
23
20
25

26
27
26
29
30
31

MAX

12.5
12.0
13.0
13.5
13.0

13.5
14.0
U.5
11. «
12.5

13.0
14. 0
10.0
12.0
10.5

10.5
11.0
11.0
11.0
11.0

10.0
6.0
6.0
7.5
7.5

6.5
7.0
6.0
5.0
0.5
6.0

MJN

11.0
10.5
10.5
11.0
H.S

11,0
11.0
12.0
12.0
11,5

It. 5
11.0
11.5
11.0
8.5

6.5
'.5
7.0
6.5
7.0

6.5
6.5
7.0
6.0
5.5

5.0
5.5
0.5
3.5
4.0
0.5

MEAN

11.5
11.5
11.5
12.0
12.5

12.0
12.5
13.0
13.0
12.0

12.0
12.0
12.5
11.5
10,0

9.5
9,0
6.5
8.0
8.5

7.5
7.0
7,5
7.0
6.5

5.5
6,0
5.5
o. 5
4.0
5.0

MONTH

OAV

i 
a
3

6
7
e
9

10

12
13
14
15

ir 
IB 
10
20

21
22
23
24
25

26
27
26
29
30
31

14.5 3.5 9,5

MAX

.0

.0

.0

.0
,0

.0

.0
1,0
l.o
1,0

1.0
1.0
1.0
1.0
1.0

1.0
1.0
1.0
1.0
1.0

1.0
J.o
1.0
1.0
1.0

1,0
1.0
1.0
1.0

FEBRUARY

I"! IN

0.5
0.5
t.o
0.5
0.5

0.5
1,0
1.0
1.0
1.0

1,0
1.0
1.0
1.0
1.0

1.0
».o
1.0
1.0
1.0

1.0
1,0
1.0
1.0
1.0

1.0
1.0
1.0
1.0

MEAN

1.0
0.5
1.0
0.5
0,5

1.0
1.0
1.0
1.0
1.0

1.0
1.0
1.0
1.0
1.0

1,0
1,0
1.0
1.0
1.0

1.0
1.0
1.0
1,0
1.0

1,0
1.0
1,0
i.o

MAX

6.5
7.0
7.0
7.5
8,0

8.5
9.0
9,0
7,0
6,5

5,0
3.0
3,0
2.5
3.0

3.5
3.5
3.0
3,0
l.o

1.0
J.o
i.o
1,0
l.o

i.o
1.0
1.0
1.0
1.0

NOVEMBER
MIN

5.0
•5.0
5.0
5,0
5.5

6.5
e.o
6,5
6.0
0.5

3.0
?.o
1.5
1.0
1,5

2.0
2.0
2,5
1,5
1.0

1.0
1.0
1.0
1.0
1.0

1.0
t.o
l.o
1.0
l.o

MEAN

5,5
5.5
5.5
6.0
6.5

8,0
8.5
7.5
6.5
5,5

0.5
2.5
2.0
1.5
2.0

2.5
2.5
3.0
2.5
1.0

1.0
i.o
1.0
1.0
1.0

1,0
1.0
1.0
i.o
i.o

9.0 J.o

MARCH

3.5

MEAN

1.0
l.o
1,0
1,0
1.0

i.o
1.0
1.0
1.0
1.0

1.0
1.0
i.o
1.0
1,0

1.0
1.0
1.0
l.o
1.0

i.o
1,0
i.o
i.o
i.o
1.0
1,0
1.0
1,0
1.0
1,0

J.o
J.o
1.0
1.0
l.o

1.0
1.0
i.o
i.o
i.o
1.0
1.0
l.o
J.o
1,0

i.o
1.0
1.0
1,0
1.0

l.o
i.o
1.0
i.o
1.0

1.0
i.o
1,0
1.0
1.0
1,0

1,0
1.0
1,0
i.o
1,0

i.o
i.o
1,0
1.0
1,0

1.0
1.0
i.o
1.0
1,0

i.o
i.o
1.0
1.0
i.o

1,0
1.0
i.o
i.o
i.o

1.0
1.0
1.0
i.O
1,0
1.0

MAX

1.0
1.0
1.0
i.o
l.o

1.0
1.0
1.0
l.o
l.o

t.o
1.0
i.o
1.0
1.0

1,0
i.o
1.0
1.0
i.o
1.0
i.o
1.0
i.O
1.0

1,0
1.0
1.0
1.0
1,0
l.o
1.0

MAX

t.o
1.0
i.o
1.0
i.o
1,0
i.o
1.5
3,0
3.0

3.5
0,0
o.5
5.0
5,5

7.0
6,5
6,5
9,0
6,5

9.5
9,5
10.0
11.0
11.5

12.0
12.0
12,5
12,5
12.5

DECEMBER

MIN

1.0
1.0
1.0
1.0
1.0

1.0
1,0
1.0
1.0
1.0

1.0
1.0
1.0
l.o
0,5

1.0
0.5
0.5
1.0
0.5

0.5
1.0
1.0
1,0
1.0

1.0
t,o
1,0
J.O
1.0
1.0

0.5

APRIL

MIN

1.0
1.0
1.0
i.o
uo
.0
.0
.0
.0
,5

1.5
2.0
2.5
4.0
0.5

5.5
6,5
6,0
8.0
6.0

6.0
9.0
8.5
9.0
9.5

10.0
10,5
11,5
12.0
12,0

MEAN

1.0
1.0
1.0
1.0
1.0

1.0
1.0
1.0
1.0
1.0

1.0
i.o
1.0
1,0
1,0

1,0
1.0
0.5
1.0
1.0

1.0
1.0
1.0
1.0
1.0

1.0
i.o
1,0
1,0
1,0
1.0

1.0

MEAN

l.o
i.o
1,0
1.0
1.0

i.O
l.o
l.o
2.0
2.0

2.5
3.0
3.5
4.5
5.0

6.0
7,5
6.5
8.5
8.5

«.5
9.0
9.0
10.0
10,5

11.0
11.5
12.0
12.5
12.0

MAX

1.0
1,0
l.o
1,0
1,0

1.0
1,0
0.5
i.o
i.O

l.o
1,0
1.0
1.0
1.0

1,0
1.0
1.0
1.0
1,0

1.0
i.o
1.0
1,0
1.0

1,0
l.o
1.0
1.0
i.O
i.o

1.0

MAX

1Z.5
12.0
11.5
12.5
13.0

13,0
14.0
14. S
16.0
16,0

16,5
17.0
16,5
18,0
l<».5

16,5
19,0
19,5
18.0
20.0

20,0
20,5
21,0
22,0
23,0

23,5
21.0
21,0
22,0
20,0
20.0

JANUARY

MIN MEAN

1.0
1,0
1,0
0,5
0,5

0.5
0.5
0.5
0.5
1.0

1,0
1.0
1.0
0.5
0,5

0,5
0.5
1.0
0.5
0,5

1.0
l.o
1.0
1*0
1.0

l.o
0.5
1.0
0.5
1.0
i.O

0.5

MAY

1,0

:

i.o
1.0
1,0
1.0

1.0
0.5
0.5
;
'

;
;
;
;

1.0
1.0

1.0
1.0
1.0
L.O
0,5

.L.O
0.5
]
]
1

.
1
]
1
!

]
1
j
1
1
1

1

l.o
L.O
L.O

1.0
i.o
1.0
L.O
L.O

1.0
L.O
1.0
I.O
L.O
I.O

L.O

MIN MEAN

11.5
10.0
9,0
9.5
11.0

10,5
11.0
11.5
12.5
14,0

14.0
10,0
15,0
15,0
15,5

17.0
15,5
15.5
16.0
16,0

16.5
16.5
16,5
16.5
17.0

17.0
17.5
16.5
16,0
17.0
17.0

12,0
10,5
io.o
11.0
12,0

12.0
12.5
13,0
io.o
is.o
15.0
15.5
is. 5
16.5
17.5

17.5
17,0
17,5
17.0
le.o
18,5
18,5
16.5
i9,0
19,5

£0'.0
19,0
IB, 5
16,5
ie,5
16. 0

MONTH J.o 0.5 1.0 1.0 J.O 1.0 12.5 1.0 6.0 23.5 9.0 16.0
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TFMpgRATlJHE (OFG. C) OF *AT£R, wATfcR YEAR OCTTBER 1975 TO SEPTEMBER 1976 

	JUNE JULY AUGUST SEPTEMBER

DAY MAX !"ll»w MEAN MAX *IN MEAN MAX M]N MEAN MAX MIN MfcAN

1 21,5 15,5 lfl,5 23.0 jo.5 21,5 23,0 16,0 20,5 17,0 12,0 Kl,0
? ??,5 15.5 19.5 23.0 20.0 21.5 25,5 16,5 20,0 13.0 11,0 12,0
3 23.0 16.0 20,5 2u.o jo.o 22,0 23,5 17,5 20,5 16,0 12,5 U.5
» ?<i,5 10.0 22.0 25.0 ?1.0 23.0 21.0 10,0 20,0 16,0 15,0 lu,0
5 ZU,* to.n 22.0 2h.n 22.5 24.0 23,0 16.0 20.5 15.5 11,0 12,0

6 25.S 20.0 25,0 2u,o 23,0 23.5 23.0 16,0 19.5 19,0 12,0 15,5
7 25.5 21.5 23,0 25.0 ?1,5 23,0 gfl.O 17.5 21,0 22,5 16,0 19,0
ft 25.0 21.0 23.0 2u,5 21.5 23.0 2«,0 18,5 21,5 19,5 15,0 17,0
*» 20,5 21.5 23.0 2<t,5 21.5 23.5 21.5 10,0 20,0 16.0 12,5 U,0

10 25,5 20.5 23.0 25,5 23,0 2«,0 2«,0 18,0 21,0 17,0 10,5 13,5

11 26.0 10.5 23,0 2tt,0 22,0 2?,5 25,0 20,5 23,0 18,0 11,5 1«,5
12 21,5 18,0 10.5 26,0 2P.5 23,0 2«,0 19,5 22,0 18,0 13,5 16,0
15 2«,0 17.0 20,5 ' 2«,5 21.0 23,0 21,5 19,0 20,0 17,5 16.5 17,0
11 ?«.5 1»,5 21.5 25.0 2?,0 23,0 22,5 17.0 19,5 —— --• ——
15 21,5 18.0 20,0 23.5 10,0 21.5 22.0 15,5 19,0 -•. ——

16 1«.5 17,0 18.0 22.0 17,5 10,5 22.0 15,5 19,0 --- -« ——
17 17,s 16.5 16.5 23,0 17.0 20.0 22.0 16,0 19,0 »— -•- ——
I? 17,5 15,5 16,5 2o,5 1*,5 ?t,5 25,0 18,5 21,5 —— —— ——
10 17.5 15.0 16,5 2S.5 21,0 23.0 27,0 22,0 2«,5 —• —— ——
20 10,S 16.0 17,5 26,0 22.0 23.5 25.5 21,0 23,0 ... --- ——

?1 21.5 18.0 10.5 25,5 10,5 22,5 25,0 19.5 22.0 ««- —— ---
22 25.0 20.0 21.5 25,5 20,0 23,0 2",0 19,0 21,5 —— —— ——
?i /'".O 21.5 22.5 ' 25.5 21,0 23,5 23,0 17,5 20,0 —— —— ——
2" 23.5 ,21,5 22.S 25.5 20.0 22,5 23,5 17,5 20,5 —— —• ——
25 22.0 to.5 21.0 2a,5 20,0 22.0 23.5 20.0 22,0 .-- -.« .——

?6 2?,0 10,0 20.5 25,5 21.0 23.5 22,5 19,5 21,0 —— ——
27 2?» t? 10.5 21,0 26,5 10,5 23.0 22.5 18,5 20,5 —— —— ——
29 23,« 20.0 21,0 23,0 »0,o 21.0 18,0 1U.0 16,5 —— —— ---
29 21.5 10.5 20.5 2t>.0 1*,5 21,0 17.0 11.5 U.O —— - *« -«
50 22.5 10.5 21.0 23,S 10,5 31,5 19,0 12,5 16.0 --. --- .--
31 —— •"• •-- 2«,0 tfl.O 21.0 ie.5 ia.5 16.5 —— —— —-

"flMTM ?(S.rt 15.0 20.5 26.5 17.0 22.5 27.0 11.5 20,0 —— •«- ——

VtAR 27,n O.S 0.5

QUALITY I'AlA, i-ATf? Ilk* OCTO^tP 1075 TO St»M EMHt * 1^?H

SPf" C^tH-
C1FTC 1CAL '*ON-
CUM- C^IPK PL«- OXYfctN UAf<"
DI.ICT- fi>!.AT. Tu 1*- OIS- CtM OtMAMiJ M4«0» PUMATfc
AN>CE P^ IfPEK- IMI:-- PIP- SUL"tU SAIO 1*- lnH,'H xhSS MAHU-

(MTCRC- ATywfc (.r^ALt IIY (UYC.t»« ATIO-M LtVfcL) (CA.MS) NESS
«HUS) (UMTS) (i.'fci» C1 iMTtS) (MU) f&/L) ("l>/i.; (H';/U (^G/L)

(00005) CO'JUOO) (onviii) (Of.'iSi'j (u'i'>7el CO'J^oo) (iinjoi) (.TO^IUCJ (OO'-jras) (00oo2)

OS h,8 ,0 l^f 3 !<?,« «fo 30 «« -- 
AP«

15,., 1230 i*i 5.8 ii, 0 100 ? 11,2 f1 ^ -• •• 
MAY

17... 1120 ii7 7,? l^.tt Jn 1 fc.fc «S iJ6 •- -• 
JMN

15.,, 100S /y /,<i 21,0 7<> 2 7,2 Ml .. -- -• 
JUL
1«... 120S 57 7.5 2<i.n l*n ? 0,0 -<3 2o 3u 12 

*UG

12,., 1005 «t 7,2 21,fi Jflrt 1 b.<» 7« -• —
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QUALITY UAlA, ViATfeB YKAR OCTlHtS 1<J75 TO

159

DATE

MAR
10.,.

APR
15...

MAY
17...

JUM
15...

JUL
14,, .

AUG
12,,.

OATfe

MAR
10...

APR

15...
MAY

17...
JtJfc

15...
JUL
14...

AUG
12...

TOTAL
ACIDITY

AS
H +

(MGXL)
(7l«25)

, t

..

.3

_.

, 1

DIS
SOLVED

SULFATE
(S045
(*G/L )

(009«5)

5.5

6,5

6,e

6,7

1 1

6.9

TOTAL
ACIDITY

AS
CACQ3
(MGXL)

(00<435)

5.0

..

15

._

5.0

OIS-
SOL^fcD
C«LO-
KlOf.
(CD
1 M GXL)

f 009^0)

1.3

1 ,o

.9

1.5

2.0

t u

OTS-

r>is- TOTAL SOLVLO
TOTAL soLvto *AG- *AG-

CAL- CAL» .Nit-- \.E- TOTAL
CIU M riiiM SIUM siuc sDoui"
(CA) rCA) (MG) (f'G) (MA)

(MG/L) (MG/t) (^GXL) (MQ/L1 (MGXL)
(00916) (00915) (0092/5 (00925) (00939;

10 -- 7,* -- 2.4

3.^ -- ?,7 — .S

5,1 — 4,^ "- 1.0

-. .. .. .. ..

7. a 7./J 3.7 ^.7 I.ft

TOTAL TOTAL
TOTAL PlS- ^ITRltt AMMONIA
FLl'O- SOLVfcD SUS- "L'lS MITHO-

HIOE S1LTCA PtNDEu ^IT^AIf-. Gf>'
(F) (S102) SOLIDS (M) CO

( M GXL) (.Mt/L) (f«G/L) (MGXtl ( W &XL1
(0095!) (0095b) ( 7 0/>99) (00(,501 (0"h10)

,6 lt> u ,2« .03

.1 7.1 51

,1 h.5 S .OS .0?

.1 7.? «

l.i 7.U 1 ,09 ,00

,1 7.5 0

TOTAL

p o • ALKA-
T AS- BICAW- UNITY
SIUf« rfO^ATF A3
(*) (HC03) CACOi

(MdXt) (**IJXL) ( M tXL)

(009^7) ( (i 0 4 « o } ( 0 0 a 1 C< )

,6 by U9

.7 lu 11

.6 21 17

-- «u 36

.u ^ / if

a o JS3

TOTAL

Kjf.L- TOTAt
DA^L TOTAL UHTMi..
n.ITQIj. P*OS- PHCS-

f.f-fa Pnr.KlJS PHHKiJS

Cv) (P) (P)

(^CtXL) ('*GXL1 ("itXL)
((«ab2 r5 ) (O-'bbS) (7050/J

.69 .Oef .01

..

.5^ ,0u ,01

„. .,

.65 .0^ ,0<l

.-

OIS-

TJTAL

IS)

.6

li.O

CAI.)

17U

DATE

MAP.

10...
APR

15...
MAY

17...
JLIN
15,, .

JUL
i". . .

AUG
12...

THTAL
ARSf MIC

(AS)
(UtJXL)

(01002)

0

..

0

..

t

--

TClTA(,
IRUN
(Ft)

rue XL)
(01035)

930

750

U30

1300

1 000

820

DIS-
SOL ven

TKON
(f-f,)

(06 XL)
(01016)

660

?20

310

2fto

aBo

«20

TliTAL TOTAL
MA\- fOTAl. StLfc"

(•AKifSE "ifcwcuRV MUM
I*N) (WQ) (Sfc)

(ur,/L) (UGXL) (UG/L)
(01055) (71900) (011«7)

Vi .0 o

.. .. ..

UO <,5 0

.. .«

RO ,0

,.

5>"L- SUS-
ti'.TAt, vtc Pfc^OtL'

O^GflnIC flk(,Ar.IC OWGAMC OIL
CA^iJC'-J CAP-rtL1 ^ CAKBON AND

(C) (C) (C) GREASt
(MC;/LI (MG/L> (M(i/t) (MG/LJ

(nt)f)80) (00681) (00689) (005iO)

16 -- — v

.. .. •-

0

.. .- -. --

25 .4 3

-- .



160 LAKE OF THE WOODS BASIN 

OS12S550 STONY RIVER NEAR BABBITT, MN--Continued

QUALITY DATA, WATFR YEAR OCTOBER 1975 TO SEPTEMBER 1976

DATE

MAR
10...

.APR
15...

MAY
17...

JUN
15. ,,

JUL
14...

AUG
12. . .

TOTAL
CAD
MIUM
(CD)

(NG/L)

20

DO

290

50

30

20

TOTAL
CMRtJ-
MJUM
(CR)

(NG/L)

300

• .

400

».

500

—

TOTAL
COBALT
(CO)

(NG/L)

300

700

700

<300

500

600

TOTAL
COPPER
(CU)

(NG/L)

600

«?BOP

590

1100

1100

1000

TOTAL
LEAD
(PB)

(NG/L)

400

900

1*000

1000

600

500

TOTAt. TOTAL
NICKEL SILVER
(M) (AG)

(NG/L) (NG/L)

2000 <20

2000 --

<1000 <50

1000

loon <50

2000

TOTAL
'ZINC
(£N)

(NG/L)

2400

6500

1>000

4900

3500

21*00

WATER QUALITY DATA, «ATfift YEAR OCTOBER 197b TO SEPTEMBER 1976

DATE

NOV
03...

otc
19...

JAN
30...

MAR
02. ,,

APR
07...
12...
14 ...
20, .,
26...

MAY
27...

JUL
OB...

AUG
04...
18...

SEP

TIME

161S

1100

1205

16<?0

t25«)
tbl5
1600
i5?e
14UQ

1 100

1310

1300
1200

n MPER-
AlURt

f^tG C)

b.b

.0

,5

.5

.0
?«5
5.0
6,0

1 ».*>

19.?

23.0

J9.S
19,0

t.STAN-
TANEOUS

DIS
CHARGE
fCF-S)

128

62

49

UO

27»
695
961

?380
1220

83

171

23
16

SUS
PENDED
SEDI
MENT
(M6/L)

8

3

5

1

?
3
5
4
6

5

6

9
2

SUS 
PENDED 
SEDI
MENT
DIS

CHARGE
(T/DAY)

2,8

.50

.66

.11

1.5
5.6

13
26
20

1.1

2.8

.56
,09

1530 12.0 7,8 .08
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LOCATION. --Lat 47°41'55", long 91°52'05", in NW*NE* sec. 9, T.60 N., R.12 W. , St. Louis County, Hydrologic
Unit 09030001, on left bank, 1.8 mi (2.9 km) upstream from mouth, and 3.8 mi (6.1 km) southeast of Babbitt.

DRAINAGE AREA. --53. 0 mi 2 (137 km2 ).

WATER- DISCHARGE RECORDS

PERIOD OF RECORD. --October 1951 to September 1962, February 1975 to current year. 

GAGE. --Water- stage recorder. Datum of gage is 1,488.98 ft (453.841 m) above mean sea level.

REMARKS. --Records poor. Natural flow of stream affected by continually changing iron-mining activities that 
include diversions for iron ore processing, and mine pit dewatering. The amount of water pumped to stream 
from pit dewatering generally exceeds diversions for ore processing.

AVERAGE DISCHARGE. --12 years, 37.5 ft 3 /s (1.062 m3 /s).

EXTREMES FOR PERIOD OF RECORD. --Maximum discharge, 691 ft 3 /s (19.6 m3 /s) Apr. 16, 1954, gage height, 7.84 ft 
(2.390 m) ; no flow on many days in Aug. and Sept. 1976.

EXTREMES FOR CURRENT YEAR. --Maximum discharge, 396 ft 3 /s (11.2 m3 /s) Apr. 17, 18, gage height, 7.06 ft 
(2.152 m) ; no flow on many days in Aug. and Sept.

DISCHARGE, IN CUBIC f-'EET PfcR SECONO. *ATfcR YEAW OCTOBER 1975 10 SEPTSfMBfefc 19/6
*i£AN VALUES

1
2
3
4
5

6
7
8
9

10

It 
I?
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30

TOTAL 
MEAN 
MAX 
MJN

OCT

36
36
32
38
29

35
34
39
37
30

33 
37 
2«
23
24

23

30
30
25

20
27
1 4
37
58

65
60
51
42
31
32

34.5
65
la

NOV

34 
•27 

30 
27 
27

31
33
30
37
36

40
40
38
35

36
49
39
8? 
97

119
140
126
107

89
83
79
6a
60

1767
58.0
140
27

PEC

61
55
51
49

40
34
34
33
30

28
27
19
19
17

15
12
10
8.5
8.0

7.8
8.1

27
18
7.5

8.7
8.8 
6.6 
.8.0 
10 
9.1

714. li
23,0

61
6,6

JAN

7.8 
8.8

10
9.0

11

12
. 7.9 
6.9
7.1 
8,1

5.7 
6.7 
".5 
5.2
4.4

3.8 
3.4 
2.9 
3.7 
4,9

3.9
6.6 
3.6

si*
3.9 
3.9 
3.7
a,5 
5.0 
3.6

12
2,9

Ft*

3.a 
3.)
3,1 
"J.2 
3.6

2,7 
2,5 
3,3
4.5 
5.5

4.5 
2.5

2)3

3.5 
4.5 
a.5 
3.2 
2.7

2.7 
2.5

4.0 
7.5

4.0 
4,0
a.o 
a.o

103.7
5.58
7.5
2.3

5.0
11
16

5.0

",0 
5.2 
5.2

5.0

3^3 
3.5
4.6

a.o
3,7
4.S 
6.0

5.0 
5.5
8.0

13
20

30

50
. 60
70
9(1

505.2
16.3

90

APS

110
130
170
19C
220

240
2 77
290
420
S8U

37o
350
318
299
304

332
379
388
359
318

270
?3t
1 9U
173
148

133
113
loa
93
81

...

'290

243
388
81

MAY

81
78
80
78
70

63
57
51
49
«3

38
32
3)
29
2u

20
22
1 8
16
16

17
15
11
12
8,6

9,1
tt.8
6.2
7.H
7.3
6. A

1005.3
32.4

81
6.2

Jlcj

5.1
u.O
3.5
u,e
3.0

1.6
t, «
7.6
7.9

22

26
30
23
«1
76

87
105
129
1 3u
I2a

110
H5
55
46
55

72
65
49
SU
40
...

1"66. 1
48.9
134

i.a

JuL

34
2b
18
15
12

10
9.5
8.1

I 8
18

15
J £
14
12
5.«

7,0
5.U
u,a
3.7
3.6

2.1
1 , 7
I .8
l.i
.95

3.6
" »**
,9b

1 .9
2.2
1.2

270.60
8,74

53
,95

.62 

.26 
,08 
.1"

,94
.30 
. 73

,0e

^20 
,06 
,18

.Ofe

,36 
.It!

1. 1
.69

.00

SIP

.26 
1,8

.06

.66 

1.0

.77 
,99
.66

^38

.27
1.8 

U

*TH YR 1976 TOTAL 14391.74 I-EAN 59.3 MAX 388 Ml* 0
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WATER-QUALITY RECORDS 

PERIOD OF RECORD.--September 1955. September 1957 to April 1963. March 1976 to August 1976 (discontinued).

PERIOD OF DAILY RECORD.--
SPECIFIC CONDUCTANCE: October 1975 to September 1976 (discontinued). 
WATER TEMPERATURES: October 1975 to September 1976 (discontinued).

INSTRUMENTATION.--Water-quality monitor since October 1975.

REMARKS.--Samples for cadmium, chromium, cobalt, copper, lead, nickel, silver, and zinc were collected in teflon 
bottles and analyzed by standard additions method using atomic absorbtion and graphite furnace.

COOPERATION.--Samples were collected by Minnesota Pollution Control Administration and analyzed by the U.S. 
Geological Survey.

SPECIFIC. CONfMJCTANCfc (MlCKnuHOS/C* AT ?b OtG. C), WATER Y6AR OCTOBER 197S TO StPTtHBER 1976

.OCTOBtS Mrwt*et« OtCEM&ER JANUARY

A* *!A* WIN Mf-AN MAX 1" I * MEAN MAX *IN MFAKi MAX MJN

1 ... ... ... 167 iuu )61 --• --• --- 255 250 253
I ... ... ... jfet, 107 14? ... --- — - 250 231 239
5 ... ... ... ... ... ... ... ..- -— 242 233 239
a ... ... ... ... ... ... ... ... ... 210 ' 229 335
5 ... ... ... ... ... ... ... ... ... 240 224 228

6 ... ... ... ... ... ... ... ... ... 263 243 257
7 ... ... ... ... ... ... ... ... ..- 262 246 256
H ... ... ... ... ... ... ... ... ... £47 236 240
9 ... ... ... ... ... ... ... ... ... 236 US 233

10 ... ... ... ... ... ... ... ... ... 2S2 234 242

1 1 ... ... ... ... ... ... ... ... ... 256 252 255
12 ... ... ... ... ... ... ... ... ... ?.52 200 244
13 .-. --- .-. ... ... ... ... • -- .-- 251 240 246
14 ... ... ... ... ... ... ... ... ... 252 H46 250
15 ... ... —— ... ... ... ... —— —— 245 231 23t>

Ife ... ... ... ... ... ... 1U3 139 142 231 216 224
t7 i —— ... ... ... ... ... 143 132 141 22S 206 216
18 —— --- —— -« — • --- 141 133 138 230 220 225
19 .— ... .— ... ... ... lau jui 143 ?25 220 221
20 ... ... ... ... ... ... 148 145 146 260 226 249

?1 ... ... ... ... ... ... 153 146 tbl 267 260 264
?2 —— —— —— ... .« —— 170 153 155 291 269 282
23 ?80 ?18 247 --- .-- .-- 296 178 256 29fl 292 296
2« 232 1«1 210 .-. .-- --- 302 297 300 298 277 291
?5 ?OS 136 lb% ... ... ... ?95 187 232 276 258 267

?6 150 12« 137 ... ... ... ?22 177 187 258 24? 252
?7 15o 115 134 ... ... .-- 252 227 246 251 249 249
?B 130 112 120 ... ... ... 252 216 236 253 249 252
?9 136 122 131 .— --- —— 216 200 207 315 252 262
30 1?1 lie 12P ... ... ... 250 221 240 370 260 318
3) 139 106 115 ... —— —. ?S5 250 253 257 241 245

TH .-- ... ... ... ... ... ... ... --- 370 208 250
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SPECIFIC CONDUCTANCE (MICROMHOS/C* AT 25 Ocs » c >» WATER YEAR OCTOBfR 1975 TO SEPTEMBER 1976

163

FEBRUARY

DAY MEAN

1
?
3
u
5

6
7
8
9

10

1 1
12
15
10
15

16
17
18
19
20

21
22
23
20
25

26
27
28
?9
30
31

2on
289
228
397
J90

236
220
013
023
069

069
?5?
238
?36
233

01U
02*
<i2«
33U
202

230
230
23?
02?
oa7

275
369
371
283
mmm

...

230
2io
226
221
23*

223
218
215
?82
0) 9

258
238
230
230
23)

231
272
271
203
231

227
227
228
230
?78

232
226
209
252
...
...

236
225
228
267
287

22<»
• 22J
260
379
008

325
206
230
232
232

287
355
353
269
236

229
229
230
293
006

250
251
273
266
...
...

MONTH

DAY 

1

3
a
5

9
10

1 1
12
13
10

15

t6 
17

19

?2
23
20
25

26
27
28
29
30
31

VEAB

MAX 

270 

255 

393

380
367

30«

192
160

131

153

167
167
171
125
167

aO'J 

516

JUNE

258
237
233
232

26?
220
203
175
170

309

107

119

139
108
79
70
62

62
81

1 1 1
102
129

107
1 08
120
89
100

6? 

52

275

269

285
281

297 
27B 
251

215

320
355

171 
1U3

120
87
75

69
97

121
108

155

107 
) 13 
127

186

216

MAX

006
060
063
052
052

037
269
033
006
396

369
296
200
259
tt go

331 
266 
Oil 
395 
329

280
289
350
303
329

301 
291 
270 
2U2 
213 
ion

063

210 
?13 
165 
173
18A

17? 
Oil 
301

185
185
003
302
226

«63 
062 
001) 
386 
'J60

369 
?3R 
220 
211 
202

33?

U75

MARCH

280 
<JU7 
052 
300 
279

?70 ?6t ' 
?55 
263 
?55

256
?50 
205 
207 
25«

267 
?62
?60 
275
270

260
278
280
330
301

290
271
200
215
?«9 
165

165

JULY

163
155
120
159
159

160
1«7
151
152
157

150
176
175
236
167

165 
?05 
219 
278
228

230 
?19 
210 
199 
197

329
207

120

308
056
060
356

298
260
308
313
305

299
26"
2o« 
253
309

28? 
260 
313 
326 
?S2

270 
283 
3J1 
339 
317

296
?80 
259 
?2* 
200 
178

298

182
189
106
167
171

173
163
161
250
230

165
179
265
327
179

206
305
300
302
310

279
226
210
207
200

022 
?95

233

MAX

179
160
15«
117
102

loa
92
62
71
65

62
60
66
66
66

69
57
56
58
63

65
66
78
70
60

6}
65
70
70
76

179

»AX

516
U57
403
368
355

APHIL

MJN

163
ItiH
117
100
93

93
79
72
63
61

60
62
63
65
60

55
52
56
55
57

62
60
65
53
52

58
59
60
69
69

52

AUGUST

MI*

U58
390
•369

356
298

MEAN

171
153
137
110
98

99
80
BO
65
62

61
62
60
66
65

61
50
56
56
60

63
66
68
58
55

59
61
66
70
72

77

MEAN

062
020
360
362
323

MAX

77
78
67
90
102

10? 
J07 
109 
113 
120

131
136 
lo<, 
153 
163

171
181 
t»2 
188 
199

209
213
218
225
232

339 
350 
299 
359 
3JO 
287

359

MAY 

MIN

/O 
76
78 
85 
B9

100
101
103
109
113

121 
129 
Ii5 
U2 
152

162
170

190
<?03 
210

222

229
237
217
221
291
277

70

MEAN

75
77
81
87
90

101 
103 
105 
lit
118

125
131
loo

166
170
178
185
191

200

225

256 
275 
?55
268
305
282

169

270
308

317
302

001
021

261

29fl
518 
301 
371 
3B6

281

307
332
358
382
397
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T£MPE«ATU«F (Oeii, C) Of WATER, WATfR YEAR OCTOBER 1975 TO SEPTEMBER 1976

OCTOBER MQVfcMBER

DAY

1
?
3
u
5

6
7
8
V

10

11
12
13
1U 
IS

17

19
20

22
23
24
25

26
?7
26
?V
30
31

MAX

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...
7,0
7, n
*.*

"."
5J5
5.5
4.5
3.S
5.5

MN

...

...

...

...

...

...

...

...

...

...

...

..*

...

...

...

...'

...

Ill

7.0
*>.5
5.5

1 5.0
5.0
a.S
3.5
3,5
5.5

MEAN

...

...

...

...

...

...

...

...

...

...

...

...

...

...

—

...

...

...

7.0
*.5
6.0

5.5
S.5
S.O
4.0
S.5
4.5

MAX

6,0
6.5
...
...
...

...

...

...

...

...

...

...

...

...

...

...

...

HI
...
...

, ...
...
...
...
...
...
...

MJN

S.5
5.5
...
...
...

...

...

...

...

...

...

...

...

...

——

...

...

-"

...

...

...

...

...

...

...

...

...

MEAN

6,0
6.0
...
...
...

...
•».
...
...
...

...

...

...
—— .

...

...

...

HI.........
..................

DECfcMBEH 

MAX MIN MEAN

JANUARY

1.0 1,0 1,0

1.0
1,0
1.0
1.0
1.0

.0

.0

.0
,0
.0

.0

.0

.0

.0
l.o
1,0

1.0
1.0
0.5
1,0
1.0

1,0
1,0
l.o
1,0
1,0

1.0
1.0
1.0
1.0
1.0
1.0

1.0
1.0
0.5
t.o
1.0

1.0
1.0
1.0
1.0
1.0

1.0
1.0
l.o
l.o
1.0
1.0

MEAN

t.o
1.0
1.0
1.0
1.0

1.0
1.0 (
.0
.0
.0

.0

.0

.0

.0
,0

1.0
1.0
1.0
l.o
1.0

1.0
1.0
1.0
1.0
1.0

1,0
1.0
t.o
1.0
1.0
1.0

L.O
.0
.0
,0
.0

,0
).5
7.0
.0
.0

L.O
.0
.0
.0

L.O

.0
>.5
.0
.0
.0

.0

.0

.0

.0

.0

.0
,0
,0
.0
.0
.0

1.0
1.0
1.0
1,0
1.0

1.0
t.o
0.5
1.0
1,0

1,0
1.0
1.0
1,0
1,0

1.0
1.0
1.0
1.0
1,0

1.0
1.0
1.0
1.0
1,0

1.0
1.0
1,0
1,0
1,0
1,0

1.0 0.0 1.0

DAY

7
R
9

10

tl
12
M
14
15

Id 
17 
1 » 
IV 
20

22 
?3

27

MAY

!
1
1
1
1

t
1
1
1
1

1
1
1
1
1

1
1
1
1
1

1
1
1
1
1

!
1
1
1

• °
,0

.0
• n
."

,0
.0
,n
.0
.0

,n
,n
, ft
.n
,n

, ft
,0
.0
t ft
.0

.0

.0

.<*

.0

.0

.0
, ft
. n
.0

FEBRUARY

WIN

1.0
0.0
1 .0
1.0
0.5

1.0
1.0
0.5
0.5
0.5

t.O
i .0
1.0
l.o
1.0

0.5
1 ,0
1.0
1 ,0
1.0

1.0
1 .0
1.0
0.5
O.S

1.0
0.5
1,0
1,0

MEAN

1 .0
0.5
1.0
1,0
1,0

1.0
1.0
1 .0
1 .0
1.0

1.0
1.0
' .0
1.0
1 .0

l.o
1.0
1 .0
t .0
1 .0

1,0
1.0.
t.o
1.0
l.o

1,0
1.0
l.o
l.o

MARCH

1
!
1

1
1
1
1
1

1
t
1
1
J

1
1
1
t
1

1
1
1
j
1
1

.0

.0

.0

.ft

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

.0

,0
.0
.0
.0
.0

.0
,0
.0
.ft
.0

.0

.0

.0

.0
,0
.0

t.o
1 .0
1.0
0.5
1.0

1.0
t.o
1 .0
1 .0
1 .0

t.o
t.o
O.S
t .0
1 .0

t.o
0.5
1 .0
l.o
1 .0

t.o
ft. 5
1 . ft
t.o
1.0

l.o
t.o
1.0
1 .0
l.o
1 0

1.0
t.o
t.o
1.0
1,0

1.0
1,0
1,0
l.o
1.0

1.0
1 .0
1,0
1.0
1.0

1,0
1,0
1,0
1,0
1 .('

1,0
t.o
1.0
1 .0
1 ,0

t.o
1,0
l.o
1.0
1,0

>l .0

MAX

1.0
1.0
1,0
1.0
1.0

1.5
2.0
j.s
5.54.5
5.0
e>.o
7.5
s.o
9,5

10.5
11,5
10.5
10.0
8.0

9.5
8.5
9,0

10.5
11.0

11,0
11.0
11.0
11,0
10.0

APRIL

MJN

1.0
1.0
1.0
1.0
1.0

l.o
1.0
1.0
1.0
2.5

1.5
1.5
3.0
5.5
7,0

6.0
6,5
9.0
7,5
7.0

6.0
7,5
6.5
6.5
7,0

7.5
7.5
8.0
8.5
»,5

MEAN

1.0
1.0
1.0
1.0
1.0

1,0
1.5
2.0
3.0
3,5

3,0
U.O
5.5
7.0
e.o

'.o
10.0
10.0
6.5
7.5

8.0
e.o
7,5
6.5
9.0

9,0
".5
9.5

10,0
9.5

MAX

10.5 
9.5 
10,0 
U.O 
12.5

12.0 
13,0 
IU.Q 
16.0 
IS, 5

16,0 
16.5 
15. b 
17. S 
20, S

19,0
16.0
19,0
16,0
20,0

19,5 
19.5 
<20.S 
20.0

23,5 
21.0 
21.0 
22.0 
20.0 
19. S

MIN

e.o
7,0 
5.5 
6.5
10,0

e.o
9.0
9,5
11,0
14.0

12.0
12.0
11.0
13,0
15.5

16,5

15,0

16.0
15.5
15.0
15.0
15.5

16.0
17.5
16.5
16.5
17.0
17,0

MEAN

9.S
e.o
7.5
9.5
11,0

10.0
11,0
12.0
14,0
15.0

1U,0 
14.5 
14.5
is,5
te.o

18,0
16,0
16.5
16.5
17,0

17.5 
17,S
16.0
18.0
19,0

19,5 
19.0 
16,b 
19.5 
16.S
ie.o

1 .0 0,0 t.o 1.0 0.5 1,0 11.5 1.0 6.0 23.5 5,5 15.0
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DAY

1
2
3
it
5

6
7
6
9

10

11
12
13
14
15

16
17
19
19
20

21
22
23
?4
?5

26
27
28
?9
so
31

MONTH

YEAR

MAX

23.0
25.0
26.5
26,5
27,0

25.5
26.5
26.5
25.5
26.5

26.0
21.5
23.0
25,0
23.0

17.0
16.0
16.5
17.0
20,0

22.0
24.5
24,5
23,5
21.5

22.0
2?,0
22.5
21,0
22,5
...

27.0

?9.5

JUNE

HIM

16,0
17.0
19,0
20,0
20,0

20,0
21.5
20.5
22.5
22,0

22.0
19,0
17.0
20.0
17.5

16,0
15,0
14,5
14,0
15,0

17,0
20.0
20.5
21,0
18,0

16.0
19,0
19,0
19,5
19,0
...

14.0

0.0

MEAN

19.5
21. «
22.5
23,0
23.5

23.0
23.5
23.5
24.0
24,5

23.5
20.0
20,5
22,5
20,0

16,5
15.5
15.5
15.5
17.5

19,5
22.0
23.0
22,5
19,5

19.0
20.5
21,0
20.5
20,5
...

21,0

10.0

MAX

23.0
25,0
23.5
25.5
25.5

24.5
24,5
26.0
(Jfl ,0
25.0

*3.5
24lo
2?,5
25.5
24.0

21.0
23.5
25.0
28.5
2b,5

27.0
27,0
28.0
29.0
25.5

26.5
27.5
23.0
25.0
24,0
25,0

29,0

JULY

MJN

19,0
19,0
19,5
21,0
22,5

22.5
20.0
21.0
21.5
?2.0

21.0
18,5
19,5
19.5
?0,5

17,5
16.0
1«,5
21.0
23.0

19.5
19.5
21.0
21.0
20.0

?1.5
19lo
19,5
19,5
19,0
1«,5

16,0

WATER QUALITY DATA, wATfctf

DATE

MAR
04...
18...

APR
06,,,
22...

"05
21 I II

JUKI
04...
*1...
06...
21...

AUG
Oa, . .
19...

TIM?

1330
0945

0915
0925

0850
0950

121 0
104S

0915
1045

0945
10JO

.SPE
CIFIC
CON.
OUCT-
ANCt
(MTCRO-
MHQS)
(00095)

469
271

104
58

61
132

234
95

149
254

310
550

PH

(UNITS)
(00400)

6,7
7,1

6,8
6, a

6,2
7.2 .

7,7
6.9

7,0
7,0

7,6
8.1

Tt M PtR-
ATU"E

(Of-r, o
(00010)

,0
,0

.0
6.0

9,0
15.5

22.0
17.0

22,0
21.0

19.5
2«,0

COLOR
(Pi AT-
INIIM.

COR4LT
UM TS)
COOOMP)

35
90

80
65

75
84

70
t40

150
100

PO
23

AUGUST

MEAN

21.0
21.0
21.5
23.5
24.0

23.5
22.5
23.5
22.5
23.5

22.5
21.0
21.0
??«5
?2.5

19.0

20,0
22.0
?4,5
24.5

23,0
23.0
24.5
24.5
22.5

?3.5
23.0
21.5
21.5
21,0
21.5

22.5

MAX

23.5
23,5
24,0
21.5
23,0

23,0
23.0
23,0
19,0
24.5

25,5
24,5

. 20.5
21. "»
21.0

20.5
...
...

29,5
25.5

27,5
24.5
24.5
?6,5
...

...

...

...

...

...

...

...

MJN

16.5
17.5
1«.5
19.5
18.5

17.5
16,0
18.0
17.5
17.0

20.0
20.5
19,0
16.5
15.0

15.0
...

• ...
22.5
i-2.5

22.0
20.0
20.5
20,0
...

...

...

...

...

...

...

...

1EAN

21.0
20.5
21,5
20.0
20.5

19.5
19.5
20,5
18,0
20,5

22.5
22.0
19,0
18.5
18.0

18.0
...
...

25.5
24.0

24.0
22.5
22.5
23.5
...

...

...

...

...
• ...
...

...

SEPTEMBER

MAX HIN

... ' ...

... ...

... ...

... ...

... ...

... ...

... ...

... ...

... ...

... ...

... ...

... ...

... ...

... ...

... ...

... ...

... ...

... ...

... ...

... ...

... ...

... ...
10. 0 8.5
il.O 6.5
11.5 7.5

10,5 8,5
10.5 8.5
11.0 7,5
13,0 8,0
14.5 9,0
... ...

...

MEAN

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...
9.0
8,5
9,0

9.5
9.5
9.0

10,0
11,5

——

YEAR OCTOBER 1975 TO SEPTEMBER I 1??*,

TUR.
Hit).
I1Y

CNTIJ)
(00076)

4
10

2
1

n
2

2
2

?
2

f
u

DIS
SOLVED
OXYGEN
(NG/L)

(00300)

12.5
10,7

11.1
9.3

9.7
8.1

7,8
7.1

6.0
6l5

8.4
8,7

PER
CENT

SATUR
ATION

(00301)

85
73

75
74

84
«1

90
7'4

69
72

92
100

CHEi"-
IC A L.

OX Y GEM
Ot. H A^O
(HIGH
LtvfeL)
( f t / L )

(00 5*>0)

__
28

..
46

__

41

._

100

mm
53

..
4ft

tvlQN-

CAR-

HARD" 80NATL
NESS HaRD-

( C * » M G ) N f-. s S
(Mb/I) (WG/l.)

(00900) (00002)

..
_. ..

.. --
--

..

.. ..

. .. .-
49 19

.. ..

100 35

._ • ..
210 120

TOTAL
ACIOHY

AS
H +

(Mb/t)
(7jfi25)

-.
.?

..

.1

.„
,2

-.
.3

_„
.1

..

.1
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WATFR DUALITY DATA, YEAR QCTOBfcP 197S TO SEPTEMBER 1976

TQTA(, TOTAL S
ACIDITY CAI_-

AS CIU"
CAC03 rcA)

OTS-

DTS- TOTAL SOivfo TOTAL 018-
iOL«tO "A(>- "AC,- PO- AL^A- TOTAL OIS- SOL^tO
CAL- f't- o-E- TOTAL TAS- BICAK- L]NITY SUL- SOLVFU CHt.0-
Clufi S1U*' STu 1^ SOOTUf* SIuM' aO^ATE AS HQfc. SULf'ATt HIDE
fCA) rwG) (t.r,_i (M A) (K) (HC031 CACQ3 (S) (SOD (CLJ

DATE < M C«/L) («G/L> (HG/L) («G/L1 f*T,/l. ) C^fi/L) «"G/L> (*b/L) (MG/L) (*G/L) (MG/L) (*G/U)
<coa35) ron9i6) (c

M oa... „ „
!«!.! 10 23

Ob, , . -- 9,3

MAY'" 5 ''' 5 * f>
05...
*1... 10 1?

0<t...
2i... 1 "> j ̂

JUL

2 1 1 1 ! 5.0 ? i
AUG

0 4i . , . - • -'.
19... 5.0 4«

TCTAL 0!S-
Fl.UO- SOLVED

PTT,E SILICA
(»•) ' CSI02)

PATE ( M G/L) (fG/L)
(ooosn roopbsi

MAP

01... .2 17
!*... 1.2 20

06... ,3 9,*,
22... .1 0.1

OS... J ,S 6,"
21 ... ,1 6. '

JU!»
na... .1 7.S
21.., .1 H

Ji.iL
06, . , ,1 11
?!,,, 1.1 9.«

AUG
0<J... .^ H.6

l q ,«. • u q .3

CHS-
T^T/SL SOLV^T:
IBOK- I POM
tPH C^E)

OATf fUG/U (HG/L)
(010 US) f 0 J 0 1 *> 1

MAW

is"! 2000 MO
APP

22!!. u«o «(tO
f AY

05, ., eao aao
21... 1200 &oo

JIlK

01,,, 12 rt O S30
?!,,. 1100 5So

JML
06,,, ?UOO 9'j o
21,,. 1SOO 6?0

AUG
01, ,, 8?0 170
19.., 320 30

:09i5) ff.OCc/) (Oijo?5) (n09?9) C00937) (oO«UO) (00«10) («07ib) (00905) (00940)

?1 — 19 3.7 107 as -- 31 82
".a -- t.ft ?,«» 10a 6b l.a 13 27

^>,<i — 1,o 1,5 26 21 -- 9,<> 13
3.9 .. ,<, ,7 16 13 ,0 H.i b.l

2" 20 « S,i S.b
7.0 .. 0,5 i t u at> 38 .0 9,0 13

79 6S -• 9,H 29
U . '^,'i S,2 «,6 ,9 i6 3d l.« 12 11

• - .. -- .- 5,a 11 -- d.v 11
?1 12 ]? ft. 9 l^ 81 ^6 ,6 12 28

•

102 «« -- 27 10
«<? 2* ?J 2P U.O 117 9b ,3 b6 68

TOTAL

TOTAu TflTAL KJLL- TOTAL
N'lTKlTP 4 u y,nNl.A OAMI. TOTAL np|HQ TOTAL

SUS- . PLUS MtTwn. MTwrj. Pros- PhOS- ALUM- TOTAL TOTAL
PtNHtD MT^ATh (,FN Gf-^' ""UHL'S PHOHijS TMJ^ AKSfcNIC BARIUM
Sul. Jf;S (^) ((••) (f,) (P) fP) (At) (AS) (HA)
CHG/L) ( M l>/(.) C W G/L) ( M G/t) dG/L) ( M f»/L) (oG/L) (UG/L) (U6/L)

(70?99) (W06301 (f)n«.irt) (M0625>) (0066S) f70S07) (01105) (01002) CQ100/)

o
^ ,3i .&} 1,1 .02 ,"0 7(i 0 • •-

o .. ..
3 ..^^ .02 ,98 .01 .Off 16U 0

1 .. «...

6 .17 .01 .63 .05 ,01 100 0 0

1
1^ 1.1 ,(M" .1,1 , 1'i .01 170 0

1
0 1,6 .00 .77 ,01 ,u1 61 y 1

i; .. .. .. .. .- .. -. --

3 _ 1 I ,01 ,77 .03 .03 ino 1

LU8-

SOL- SUS-
TOTAL TnTAL TOTAL V6" PfwOtO
HA\. TOTAL REIt" 0^)r,|^^IC C»Gft fJlC O^'.-A^IC OIL

GAKifeSh "LPCljttV MTUM CABHijK- CAWHOis; CA»BlJISi CYANIDE PHENOLS AND
("M) f f1 G) (St) (C) to (C) IC*O GKEASE

(i'&/L) fut'/L) (UG/L) ("C-./L1 ("iG/L) (J-H^/L) (^G/L) IUG/U) ('"G/D
(OlObS) (H^OO) ('iil^7) (OOijHu) (00681) (QO&S9) (Ou720) (32730) tOO^'jO)

31 u , 0 '' 11 •- -« •» -• 0

30 ,0 0 1H — « -- "- 0

-. _. .. ._ .. _. -. __ ._
12c. <,*, (•• -- -- -- .on a o

-» -. .. -. mm mm mm mm ..

«0 <.S -- -- 30 ,9 •• -- 1

.- .. .. .. .. .. .. ... ..
120 ,o -- -- 21 -- -. -- 3

-. ..
UO ,0 -- -. 1 l ,9 -. -. o
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HATER QUALITY DAlA, WATER YEAR OCTOBER 1975 TO SEPTEMBER J97fe

DAtE

MAY

TOTAL ois« sus- DIS- sus* DIS- sus»
TOTAL NlDN- SOLVtb PENOfcp SOLVED PtNDED SOLVED PlNDfcD
Fin- FILT- GROSS GROSS CROSS GROSS GROSS GROSS
«A8Ll KA8LE ALPHA ALPHA BETA BETA 66.TA BETA

RESIDUE RESIDUE AS AS
TIME U-WAT, U-NAT. cs

AS
-137 CS

AS AS SR90 AS SR90
•1J7 /Y90 /Y90

E (M6/L) (M6/L) (UG/L) (UG/L) (PC/L) (PC/L) (PC/L) IPC/L)
(ft05l5) (00530) ffiOOSO) (60040) (03515) T03516) (»0050) (80060)

••

frATE

MAR
oa, ,
'6.,

APR
Ofc..
22. »

MAY
05.,
21. .

JUN
04,.
21..

JUL
Ofc..
21 ,,
AUG
04.,

SEP
08..

0950 100

TOTAL TOTAL
CAD- CHRC-

• MJUM MJUM
(CO) (C»)

(NP/L) (MG/L)

, 70
, 60 700

. 50
, 13o 4on

. 100
70 300

. 60
, 100 50ft

, 40 —
. 50 400

, 150

. «.

DAT?

NOV
03,,.

OfC
15,.,

JAM
30,,,

MAR
04, ,,' 'APR

07, ,.
J4, ,,

MAY
25, ,,

JUL
06. ,,

AUG
20...

SEP
26...

a 1,7 <,4

TOTAL TOTAL TOTAL
COBAL 1 COPPEK LfcAO
(to) (cui (Ptn

(NC./I ) (N&/L) (N.G/1)

?000 1000 900
1500 1700 600

«"0 2300 1000
500 J300 2200

<300 5800 900
600 1100 lUOO

?nn S20Q 1100
< 3 0 fl 20PO 1000

<300 1200 60U
700 1500 SOU

600 HOO 300

1300 1100 700

IN$I AN-
TANEOt/S

IfMPfR- D1S-
TlME ATURt CHARGE

(OEG C) (CFS)

1345 5,0 St>

1500 ,0 16

1530 .5 3,7

!5JO ,5 6,6

09a$ ,0 877
1000 5,5 ?99

1100 16,5 6,6

1015 20,5 6,5

1145 24,0 ,05

1,300 9,2 ,63

3,9

TOTAt
MCKfcL
(M)

(Mt/L)

1300
200')

2000
3000

1000
1000

2finn
i'oni

1000
3oon

iooo

2000

SUS
PENDED
SEDJ-
CENT
(WG/L)

e

£

2

3

17
7

6

2

?

2

<,u 3,1 «,4

TOTAL TOTAL
SILVER ZINC
(AG) UN)

(NC/L) (Ntt/L)

8800
<20 30000

3100
£i> 61UO

seoo
<50 3300

"
3700

<5o 63(^f>

-- ^900
<5'» 1600

5300

1200

SUS
PENDED
SfcUI-
KENT
1315-

CHARGt
(T/DAY)

,56

,09

,02

.05

13
5.6

,19

,05

,00

,00
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LOCATION.--Lat 47°50'31", long 91°47'56", in SWiNW* sec. 19, T.62 N., R.ll W., Lake County, Hydrologic Unit 
09030001, on right bank 0.5 mi (0.8 km) above inlet to White Iron Lake and 5 mi (8 km) southeast of Ely.

WATER-DISCHARGE RECORDS

PERIOD OF RECORD.--August 1975 to current year. 

GAGE.--Water-stage recorder. Altitude of gage is 1,420 ft (433 m), from topographic map.

REMARKS.--Records fair. Flow is regulated by Minnesota Power and Light Co. dam located 2.1 mi (3.4 km) above 
gage at outlet of Birch Lake.

EXTREMES FOR CURRENT PERIOD. : -August to September 1975: Maximum discharge during period, 618 ft 3 /s (17.5 m3 /s) 
Sept. 30, gage hei| " 
3.93 ft (1.198 m).

Sept 
m);Sept. 30, gage height, 4.78 ft (1.457 m); minimum, 262 ft'/s (7.42 m'/s) Aug. 23, Sept. 2, 3, gage height,

Water year 1976: Maximum discharge, 8,080 ft 3 /s (229 m 3 /s) Apr. 22, gage height, 11.42 ft (3.481 m); 
minimum, 29 ft j /s (0.82 mj /s) Aug. 14, gage height, 2.83 ft (0.863 m).

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR AUGUST 1975 TO SEPTEMBER 1975
MEAN VALUES

DAY

1
2
3
4
5
6
7
8

TOTAL 
MEAN 
MAX 
MIN

DAY

1
2
5
4
5

6
7 
ft 
9

10

11
12
15
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL
MEAN 
MAX

AUG SEP DAY AUG SEP DAY AUG SEP DAY AUG

290
288
288
286
286
284
284
282

OCT

624
6?4
61ft
618
475

460
4«51

446
451
438

438
451
446
405
440

430
420
400
395
391

3»1
391
39}
405
400

399
398
395
395
396
395

13817
446
624
391

265
265
275
265270'

272
275
270

DISCHARGE,

NOV

396
397
396
397
396

394
394
391
391
393

392
391
391
393
395

395
395
UOO
414 *
418

440
477
480
U64
611

747
756
757
763
764
...

9
10
11
12
13
14
15
16

IN

DEC

760
817
878
828
775

765
764
759
757
757

751
745
749
742
733

732
724
714
713
705

695
694
689
682
676

664
653
643
635
624
610

14?08 22433
474
764
391

724
878
610

282
280
280
278
275
270
272
270

CUBIC FEET

JAN

599
594
583
569
560

555
S37
532
526
515

510
500
491
481
470

462
451
4U5
437
427

4]9
410
406
400
394

389
381
375
372
369
364

1«523
468
599
364

270
272
272
272
275
275
278
278

PRB SECOND
MEAN

ftB

359
351
350
349
344

340
336
334
330
325

321
317
312
309
307

308
306
303
300
298

293
?89
287
285
280

278
275
276
275
...
...

9037
312
359
275

17
18
19
20
21
22
23
24

268
268
265
265
268
265
275
270

, wm« YtA« OCTOBER 1975

278
283
283
280
283
286
295
295

25
26
27
28
29
30
31

TO SEPTEMBER 1976

268
270
268
270
268
268'
265

8516
275
290
265

VALUES

MAR

273
272
273
271
273

271
270
268
265
265

265
272
271
269
268

268
266
265
265
265

265
296
339
336
353

335
335
134
391
520
741

9600
310
741
265

APR

902
889
903
932
9Q5

1110
1250
1410
1510
1630

1040
2070
2160
22 0
2620

3660
4620
5170
6340
7550

7990
8040
7610
6860
6430

6050
5670
5190
4360
3850
...

111901
3730
8040
889

MAY

3760
3600
3460
2930
2230

1990
2000
2000
1980
1080

1500
1300
1200
1150
1150

1150
1000
900
900
750

520
520
520
520
540

541
540
540
540
540
540

42691
1377
3760
520

JUN

530
520
516
515
515

515
490
490
490
490

480
400
400
480
480

480
480
700
750
800

1200
2500
2800
2600
2400

2300
2200
1700
1100
820
...

30301
1010
2000
480

JUL

1050
1250
1320
1300
1220

960
800
720
700
700

700
690
678
678
672

666
666
640
560
442

445
U45
445
445
445

«45
435
385
315
300
300

20017
672
1320
300

AUG

280
215
151
1«8
142

130
135
135
135
130

1«6
no
38
31
31

32
34
35
37
38

39
39
39
40
40

60
122
127
125
99
45

2924
94,3
280
31

SEP

298
301
301
304
387
570

8793
293
570
265

see
36
34
55
122
123

120
120
118
116
115

115
115
114
113
111

111
111
111
114
110

108
107
106
105
104

107
ioa
104
102
102

104
123
34

WTR YR 1976 TOTAL 295385 WEAN 807 8040 31
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WATER-QUALITY RECORDS 

PERIOD OF RECORD.--November 1975 to August 1976 (discontinued).

REMARKS.--Samples for cadmium, chromium, cobalt, copper, lead, nickel, silver, and zinc were collected in teflon 
bottles and analyzed by standard additions method using atomic absorbtion and graphite furnace.

COOPERATION.--Samples were collected by the Minnesota Pollution Control Administration and the U.S. Forest 
Service and were analyzed by the U.S. Geological Survey.

WATER QUALITY DATA, WATER vEAH OCTOBER 1975 TO SfcPT£M8EH J976

DATE

NOV
07..,

DEC
10.,.

JAN
15...

12...
MAR
00. .,
t'...

APR
05...
20...

MAY
06...
21...

JUM
03...
03...
17...

JUL
06...

AttG
00, ,,
IP...

OAT£

NOV
07...

DEC
10...

JAN
15...

12...
MAR
01, .»
1 9. , ,

APR
05...
20...

MAY
06...
?l, , ,

JUN
03...
03...
17...

JUL
06...

*»«...

UME

0900

1?30

1015

0905

1015
0915

0900
09}0

1035
1250

1015
1315
0930

looo

0930
1040

NON-
CAH.

8QNATE
HARD-
NESS
(WG/I)

(0090?)

10

16

15

9

6
..

..
6

..
1?

5
3

12

5

9

SPE- 
CJFTC 
CON 
DUCT 
ANCE 
(MICRO-
MHOS)
(00095)

72

73

67

60

60
61

73
«6

36
39

39
39
35

06

60
50

TOTAL
ACIDITY

AS
H +

(MG/L)
(71825)

.1

..

""

.1

..
, 1

.1
mm

, 1
,1

.2

.2

.0

.1

,1

PP TtfPfcR- 
ATUPf-

(UNITS) (OFG o
(oooooj (oooio)

6,9 8.0

1,0

6.5 ,5

6.9 ,5

7.1 1.0
?,2 1.0

7.0 ?,0
7,0 S . 0

6.6 P, 0
6,7 16.0

7,1 20.0
7,1 20.0
7.1 U.O

6,9 23.0

7.0 21.5
7,2 21.5

TOTAL TOTAL
ACIDITY CAL-

AS CIU*
CACC3 (CA)
(MG/L) (i*<>/L)

(00035) (00916)

5.0

— »-

..

5,0

-. ..
5.0 6.1

5.0 7,3
• - ..

5,0 ?,9
5,0 --

10 e.9
to u,a

,0

5.0 --

5,0

COl nR
(PLAT. TUR-
IMJM- 910-
COBALT ITV
il^TTS) (Jnj)
(onoao) (ono70)

75 1

9d t

60 ?

90 S

35 ?
7C --

80
eo 2
80
60 1

7b --
5b --
60 ?

6S 1

log 2
9 0

OTS- TOTAL
SOLvEO MAG-
CAU- Nfe-
CTU" SIU"<
(CA) (MG)

( k'G/L) (MG/L)
("0915) (00927)

6.0

8.7

6,6

7.2

7,0
13

0,8
a. 5

1.9
7.0

0.0 2.0
3.8 2.3
7.0

5.0

6.5

TU»- OIS- 
BID" SOLVED 
ITY OXYGEN

(t^TU) (KG/L)
(00076) (00300)

U.2

15.5

13.3

13.1

13.1
1 12.7

2 11.7
11.5

1 10.4
9.2

2 8,1
? P.1

.. P.O

7.6

7,6
1 7,6

DIS
SOLVED
MAG-
t»f- TOTAL
SIUM SODIUM
( M G) (NA)

(MG/L) (MG/L)
(00925) (00929)

3,5 -"

3,9 --

<»,o -•

3,6 — •

3,6
.0

1.4
2,5

-• 2.2
1.9

2,o 1.1
2,3 1.0
2.7

2.0

3.1

CENT 

ATIQN

(00301)

94

95

»•<•

91

95
87

85
fid

«e
92

89
89
99

97

85
PI

DIS
SOLVED
SODIUM
(NA)
(MG/U

(00930)

1 •*

«!,0

2,5

2.2

2.0
--

..
1.0

..
1.0

..
--

1,0

.0

1.6

UAL 
OXYGEN

(HIGH 
LEVEL)
(M&/L )

(00300)

35

--

—

00

--
06

38
-.

jj5
33

56
5t>
59

33

02
""

Pt«CENT
SODIUM

(00932)

12

10

13

12

12
--

««
9

--
B

--
--

7

0

11

HARO-

(MG/LJ
(00900)

29

3»*

35

53

32
_-

--
22

--
25

20
19
29

23

29
"

SODIUM
AD-

SORP-
T TON

KATJO

(00931)

.1

,1

•^

ti

.2
--

--
,1

.-
,1

--
--
.1

.0

,1
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*ATP» QUALITY DAlA, wATtR YtAR OCH'SER 1975 T(J StPTfMBfcK 1976

DATf

MOV
07.,

ore
10..

15..
FFB
1-2. ,

MAR
01, .
t 9, ,

APR
OS..
30.,

**6,,

?!..
lJ 03,.

03,,
17..

JilL
06..

AUG
04. ,

tns-
TOTAL SOL^M)
PO- PO- AL
TAS- TAS. BICAW- LI
SIUH SIO* BUNATe
(K) (K) (HC03) CA

(^G/L) (MU/L1 (nr./D (i*
(00937) (OQ93*O (OotltlO) (CO

, «• .8 24

.5 ?7

.7 2«

. -» .6 ?9.

. -•> ,« 32

. .7 -• 3?

.7 ' -- 37
, -- .6 19

,6 -- 15
,3 16

. .3 — IB

. ,3 -- 19 .

. -- ,6 20
•

.5 ?2

. -» .6 24

DJS- TOTAL
SOL"Er> MTtflie
SPLH>S SUS- PLUS
(TONS PEM060 MTfcATh
PE» SOLIDS (M)

OATF AC-FT1 («G/L) («G/L)
(703^3) (70399) (006301

MOV
07,,. .05 10 .Ob

DEC
10... ,06 0

JAM
15, ,. .06 0

Ft«
1?... .06 3 .IS

00,,, ,0fe 1
J",.. " 2 .IP

APR

OS... -- 0 ,^5
20, ,.

HAV

0*>... -- ? ,13
21...' .04 5 .00

03.,, « 1 .06
03... " 3 .OS
1?... .05 6 ,C"3

JUL
06,,, .04 « .10

AUG
Oil... ,05 0 ,0<>
IS... — 0

UIS-
DIS- PIS- SOLVED

KA- TOTAL PIS- SOLVED TOTAL SULVEO DIS- SOLIDS
N ITV SOL" SOLVED CHLO- F LUO- FCUU- SOLVED (SUM OF
AS MOf SUlFATt RIDE RIPE «IDt SILICA COMST1-
Cn.4 f,<?) (SO<O (CD (»•) (F) (SI02) TUEN.TS)
t/Ll ('•''i/L) (^*&/L) (MG/L) (*G/L) ( M G/L) ( MG/L) (»*G/L)
4J(O f(ir7«5) (009US) (009^0) (00951) (009i>0) (0()95!j) (70301)

20 .3 *>.? 1,7 .1 ,1 a. 8 37

2? .0 7.0 1,6 -" — "f,? ' 45

20 ,<J 10 3,1 -- — 7,8 47

<?& o "s 21 ? l 7u a6

26 ,5 6.0 2,2 «- .» 7,9 «5
26 ,6 5,5 1.8 ,^» — 8.4

30 .5 6,« 2," ,3 "- 8,S
lh 3,5 -- -- — — S.I

12 1,8 5,3 l.t ,5 — b.7
13 .0 b.a 2.1 ,1 ,1 6.3 32

15 l.t> 5,8 .9 .1 — 6,3
16 !,1 S.6 ,7 ,1 •» 6.5
16 .7 9.3 2.0 ,1 .1 6.2 39

IS 1.2 «,fe 1,2 .1 .1 6,3 il

20 ,b 6.6 2.0 .1 ,1 5,5 i»
17 •- 6.6 2.3 1,4 .. b.l

TOTAL
TOTAL KJhL- TOTAL
4*MOMH OAMC TOTAL U"THQ .TOTAL sus-
IOITRO- KiITtO" PHOS- PHOS- ALU f''" TOTAL PfNUtD
(;p^ GtK PHOKUS PMORUS IMU« AHStMIC ARSE^It
("1 (N) (P) (P) (AL) (AS) (AS)

(«G/L) ( MG/L) (MU/t) (MG/l) (UG/L) (UG/L) (Uf./L)
(OOfclO) (0"6?S) (0066S) (70S07) (QllOS) (ftlOOH) (01001)

.11 ,90 ,00 ,00 80 1 1

.. .. .. .. .- -- .-

.. .. .. .. .- -. ..

.00 .7? ,02 .02 100 1 0

» .. _• » mm mm mm

,0? ,i?S ,02 ,00 »u 1 --

,*U , 7« ,00 .00 110 0

.. .» .» mm -- •- --

, ni ,5V ,ou ,01 190 0 --
.Ou .53 ' .03 ,00 IK- 0 0

,0fe ,80 .03 ,01 bi> 0
, n fc ,«3 ,03 ,01 bo 0 •-
.05 ,tiO ,03 -- 90 -- ..

,07 ,50 ,0« -- °0 0

,OJ ,3« ,03 -- 100
.. .. .. .. .- -. .-
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WATER QUAUTY DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 197«j

DATE

NOV
07, ,.

DEC
10,,,

JAM
15,,.

12...
MAD
oo...
1 Q « • <

APR
05...
20...

MAY
06...
21...

JUN
03,,,
03...
J7...

JUL
06...

AJG
oa.. .
i«...

TOTAL
IRON
(F£)

(UG/L)
(01045)

360

suo

460

430

40
400

560
450

320
280

240
270
310

340

420
420

DIS
SOLVED
IRON
(FE)

(UG/L)
(Q10«6)

.-

..

""

..

..
290

250
• ..

180
-.

110
100
--

..

..
160

TOTAL
MAN

GANESE
(MN)

(U6/L)
«/1055)

30

._

—

70

..
40

120
..

30
20

JO
20
30

30

50
--

DIS
SOLVED
MAV- TOTAL

GANfcSE MERCURY
(MM) f^G)

(UG/l ) (UG/L)
(01056) C71900)

6 .0

.. mm

..

10 ,0

.. ..
-" , \

mm ,fl

.. ..

.0
0 ,5

-- <.5
<,5

0 --

0

0
..

DIS
SOLVED

MERCURY
(H{,)

(uG/L)
(71890)

.0

..

--

.0

..

..

._

..

..

.*>

..
_.
..

._

..
--

01S-
TUTAL soLvta TOTAL
SfcLE- SELfc- ORGAMC
NlU^l i\IU M CARSOM
(Sfc) (Sit (C)

(U(,/L) tuG/t) (MG/L)
C011«7) (OllaS) (00680)

0 0 19

.. .. -.

"

n 016

..
0 -- 15

0 — IS
.. .» -.

0 -• 1U
0 0

15
15
13

J5

16
..

OIL
ANU

li*<fcaSL
(MG/L)

(OOSbO)

0

.-

•"

y

..
u

1
.»

1
u

0
0
J

0

4
--

TOTAL 
CAO-

TOTAL 
C«RO- TiJTAI TOTAL

HTUH "IUM COBALT COPPER

DATE

JJOV
07...

DEC
10. ..

JAN
15...

MAR
"*.. .
f...

APR
«5...
?0, , ,

MAY
f>6, , .

JIIM
05...
03...
'7...

06...
?0. . ,

AUG
o«...
is...

(CO)
(NG/L)

39

16

57

40
<to

ao
?o

15«

100
mm

30

60
130

30
?l>

(C») (CO)
(NG/L) ("'C/l,) (

600 700

—

--

-. ..
400 200

300 700
..

300 <^oo

3UO 1*00
200
POO <jOn

"00 <JOO
<>0fl

600 500
-- <JOO

(C'J)
N",/L)

1700

11*00

11*00

1 1 tO
1200

1 1 110
1500

1300

1200
mm

170"

l*,0r.
!50"

)SOO
?00 n

TOTAL
LFAO
(pe)

(MG/L)

500

600

800

30u
300

600
VO')

2000

1100
..

«.on

tlOO
1700

400
30f

TOTAL rOTAl.
k lC K tL SILvhR
(Ml) (AT, 1

(MG/D. (NG/L)

3200 <20

3200

1600

!H(in ..
?''0f> <2u

1100 <2o
2(100

<1000 <!>u

2000 <5t'
-- <Si>

1CH>0

<XOOO
i«f.O

200U
1000

TOTAL
ZINC
11"')

CJU/L1

26000

1600

800

«d(i
) 300

9u()
I 1000

3100

1900
>_

20»u

isoc
1 2 C1 0

1«00
900
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LOCATION.--Lat 47°49'56", long 91°50'12", in SEfcSWu sec.23, T.62 N., R.12 W., St. Louis County, Hydrologic 
Unit 09030001, on right bank, 10 £t (3 m) doymstream from bridge on State Highway 1, 1.2 mi (1.9 km) 
upstream from mouth and 5.0 mi (8.0 km) south of Ely.

DRAINAGE AREA.--68.5 mi 2 (177.4 km2 ).

WATER-DISCHARGE RECORDS

PERIOD OF RECORD.--October 1952 to September 1962, March 1975 to current year. 

GAGE.--Water-stage recorder. Datum of gage is 1,388.86 ft (423.325 m) above mean ,sea level. 

REMARKS.--Records fair. 

AVERAGE DISCHARGE.--11 years (1952-62, 1976), 41.6 ft'/s (1.178 mj /s), 8.25 in/yr (210 ram/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 423 ft j /s (12.0 m j /s) May 3, 1954, gage height, 7.03 ft 
(2.143 m); maximum gage height, 7.20 ft (2.195 m) Apr. 24, 25, 1961; minimum discharge, 0.03 ft 3 /s 
(0.001 m3 /s) Sept. 18, 1976, gage height, 4.31 ft (1.314 m).

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 286 ft s /s (8.10 mj /s) Apr. 19, gage height, 7.18 ft (2.188 m) 
minimum discharge, 0.03 ft j /s (.001 ms /s) Sept. 18, gage height, 4.31 ft (1.314 m) .

DISCHARGE, CUBIC PER SECOND, «ATF« YEAB ocrontR 1975 TO SEPTEMBER

0*Y 

1
2

tt
5

6
7
8
9

in

n
! ?
13
14
15

16
17
1 «
19
?0

21
22
23
?U
?5

?6
27
28
?9
50
11

TOTAL
MEAN
MAX
MI\
CPS"
IN'.

wTH YR

OCT

20 

19-
19
20

IB
1"
i fc
18
58

16
16
1 6
15If

15
15
! 4
tX
1?

1?
1 2
12
18
21

2ft
?o
21
21
?1
22

535
17,3

?2
1?

.25

.2"

1976 THTAL

NiOV

21
20

21
21
21
?1
21

20
?0
2t
21
21

?1
21
22
34
89

74
54
S4
57
64

60
62
61
62
60

...

mo
37,0

89
J»0
,54
.60

15283.

DEC 

52

62
60

52
51
47
42
47

40
36
45
44
41

39
36
37
38
39

37
37
38
36
36

36
35
34
34
34
33

1306
4?, 1

62
33

,6t
,71

32 MEAN

JAN

32
3)

31
30

29
?8
29
?8
?e

?R
28
29
30
29

?8
28
27
27
?8

27
26
26
27
27

?7
26
25
26
26
?7

870
28,1

32
?5

.41
,U7

41.8

26 
26 
25
24
23

22
22
22
22
22

20
20
20
19
18

18
18
18
18
18

18
18
17
17
18

18
17
16
1*

• ••
...

576
19,9

26
16

.29

.31

*AX

MAP

16
16 
16
Ifc
16

16
16
16
16
16

16
17
20
22
22

22
21
21
23
24

25
23
24
26
26

27
26
28
*5
42
46

698
22,5

48
16

.33

.38

276 Ml*

APR

61 
65
75
95

135
172
?06
245
?66

?65
259
2 & ti
9 Uti
248

256
?M
268
276
268

260
25?
244
225
214

?0"
183
1 70
159
148
...

6021
201
276
54

2.93
3.27

.14 C

MAY 

14U

132
130
116

106
101
94
89
82

76
74
71
66
65

60
55
53
SO
to 7

43
41
38
36
34

31
28
2?
25
23
22

2091
67.5
140
22
,99

1,14

:*•$« ,6i

20 
21 
19
17
14

13
13
14
15
18

17
16
20
18
23

27
29
47
48
49

48
48
47
45
51

60
58
48
46
46

...

955
31.8

60
13

,46
.52

JIM 8,30

44 
41

44
41

39
43
44
44
43

41
36
35
34
32

30
27
24
22
22

^^.
24
19
17
16

14
13
15
22
22
20

933
30.1

44
13

,44
,51

AUG

16 
16 
15
13
9,4

.6,6
5.9
5,e
5.6
5.5

6,3
7.9
6,4
5,9
5.6

5.2
4,7
4.4
4, 1
3.9

3.5
3.0
2.7
2.5
2.2.

I./
1.3
I ••*
1 ,2
,87
.63

176.10
5,68

18
,63
,08
.10

SEP

.50 

.51

,63
,56

• 75
• 34
,36
,36
,36

,34
,26.
,10
,36
.34

.26

.23

.14

.30

.41

,40
,44
,42
,42
.37

.50

.46
,42
,42
,36
...

12,22
,41
.75
.14

,005
.007
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05126500 BEAR ISLAND RIVER NEAR ELY, MN--Continued

WATER-QUALITY RECORDS 

PERIOD OF RECORD.--March to August 1976 (discontinued).

REMARKS.--Samples for cadmium, chromium, cobalt, copper, lead, nickel, silver, and zinc were collected in teflon 
bottles and analyzed by standard additions method using atomic absorbtion and graphite furnace.

COOPERATION.--Samples were collected by Minnesota Pollution Control Administration and analyzed by the U.S. 
Geological Survey.

DATt
TIME

SPE 
CIFIC 
COX" 
DUCT- 
ANCE 
(MC90-

WATEH QUALITY DATA, WATFR YEAR PCTQBtR 1975 TO SEPTEMBER 1976

1CAL

PH UMPEK-

C0t.0» 
(Pl.AT-
INIJM-

(UNITS) (DEG C)
ITY 

(MTU)

OIS- 
SULVFD 
tSKYGE*

PgK- 
CENI

SA1UK-

NQN- 
CAH- TOTAL

HAKD* 

(CA.HG)

BONATt ACIOITV

MAR

15...
APR
12., .
12...

MAY
ll...

10jut.'*'
°9...
AUG
09...

1150

1130
1500

1110

1020

1220

1015

«9

30
35

39

43

U?

46

7, 1

6,2
6,^

6.8

fa. «

t f 9

6.4

.0

12.0

25,0

90

70

10.0

9.5 
9,5

9.1

68

66 ai

65

(0^095) (OOaOO) (00010) (00090) (00076) (00300) (00301) (003-40) (00900) (00902J (71625)

.0

OATE

MAR
»5.

APR

MAY
»!. 

JUN
10. 

JUL
09. 

AUG
09.

TOTAL
ACIDITY

AS
CACn3
( MG/L)

TOTAL
CAL
CIUM
(CA)

(*fi /L)

015- TOTAL
SOLVED MAG-
C4L- ME-
-CTUM SIU«
(CA) C<G)

(MR/L) (^G/L)

LiJS-
801.VEO
MAG-
Mp .
STU*
("G)

( MG/L )

TOTAL
SODIU*

(i>iA)
( M G/L)

TOTAL
PO-
T4S-
SIU«
(K)

(«G/L)

9ICAS-
BONATE
(HL03)
(MS/L)

ALK4-
LIN1TV

AS
CAC03
("G/L.J

TOTAL
SUL-
f IDE-
IS)

(i^G/L
(00035) (00916) (00915)

5.P 
5.0

(009/J9) (00937) (OOaUO) (OUaiO)

5.0 5.8

2.?

2.1

2.0

2.1

,3
.9

1.2

1.2

1? 
1?

fib 

20 

18

10
10

13

21

15

S..4
1.0

SULFATt

CftG/LJ

U.b

10

OlS- 
SOLVtD

(CLJ

1.3

l.b 
2.0

1.3 

1.9 

3,1 

1.3

TOTAL OIS- 
FLUO. SOLVEP 

SILICA 
(SI02)

(00951) (00955)

SUS-

SOLlOi 
(MG/L)

TOTAL TOTAL
AMMONIA
NlTRO-
GFN
(M)

TOTAL
KJEL-
OAHL
MlT»0-
Gt N
(M)

TOTAL
PMOS-
pnooys
l^)

TOTAL
ORTHU
PHtOS-

PHOHUS
(P)

TOTAL
ALU M -
IMUM
(AL)

TOT*L
AHSfcNJ C

(AS)

TUTAL

(8A)
(UG/L) IUG/L) (UG/L) 

(00625) (00665) (70S07) (01105) (UlOOi) (ClOUO

APR 
13. 
12.

MAY
H. 

JUN
10.

JUL 
09.

AUG
09.

,1

.1

.5

.2

.1

.1

.2

5.6

5.6
s.e

5.5

2. a
2.7

1.6

1

3
3

5

3

8

0

-"

.10

.11

-"

.06

"

,06

.03 .01 160
.90 .03 .01 150

,00

.63

.59

,0<» ,01

.02 .02

100
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OUAHTV DATA, WATFP YF.AR PCTOfcltR 1975 TO StPTE*8tK 197o

OIS-
TOTAL SOLVED
IRON IRON)
(FE) (Ft)

(UG/L) (UG/L)
(01045) (010«6)

620 290

«60 330
<J«n 330

330 210

570 170

"80 250

470 ? a 0

TOTAL TOTAL
MAN- TOTAL SELE-

GANESC. MERCURY NT.U*
(Miv) (HO (SF)

(UG/L) (Ul»/L) (UG/L)
(01055) (7l9dO) (OU47)

.-

ro ,o o
60 ,0 0

—

110 <,5

—

50 .0

TOTAL TOTAL
CAD- ORO- TOT4L Tr

018-
SOL" SUS"

TOTAL vEO p ^^^OfcO
0»GAMIC ORGANIC ORGANIC

CARBO^ C-AWO*! CAHSOM CYANlOt P«ENOLS
(C) (C) (C) (C*)

( M G/L) (MG/L) (MG/L) (^G/L) (UG/L)
(00680) (00681) (00689) (00720) (32730)

M* »» «• • »» M«

|S M • "•*• *•» *»
--

..
-• 16 3,1 ,00 0

..

? 7 .5

HAL TOTAL T L' 1 A t T 0 T i L T u f A L

OIL
AM;

GREASt
("<G/L)

(OU550)

M»

0
0

—

0

—
«

MtU*1 Mjum COtiftl T COPPK' L"rArt JlCKtV. Sllvi* Zl^C
(CO) (C»J (fl) (C") ( p &) t f-U (At,) (£'.)

OATf-

MAP

15...
APR

> 2. • •
t2...

MAY

U , , ,
JUM

JO.,,
JUL
09...

AUG
09...

SfP
13...

TIME
DATE

10... 1020

(Nr,/L) (NG/L1 (*r./\ ) (»

10 »- 300

180 7i>0 510
190 500 frOP

ao — . <*(n)

180 500 800

60 •- <$OA

30 300 <300

10 -- 9^0

TOtAL DIS»
TOTAL NO!**- SOLVED
FtLT" FILT. GROSS
RA9LE HABLfc ALPHA

RESIDUE RfeSlDUf AS
U-MAT,

(WG/L) ("tG/D (UG/LJ
(00515) (yOi>30) (80030)

•50 U <,5

Tt>Pg 
TIME AT!)*

DATE f[)ff!

NOV
07... 11U5 9

DEC
17... 1600

MAR
o«,,, \ /so

APR
OS... \«50 3
1 3, , , 16«0 7
27, ,, l5uo 8

WAV
27... IbOO 16

JUL
09. ,, 0<*30 1 t

AUG
17... 1630 2«

"(,/[ ) (f-G/L) (Mi'i/U) (^(t/L) (M./L)

«00 <SO<! UOi'O •" ?10C

1200 18CO 3(H«'. <5u a^.'ii.
130T «100 3"0o <5o 65a»

700 500 30 Of "" 1600

800 2700 1000 <""' 3000

<^rn luoo 10 on -- IOCHI

800 500 2000 <50 l!tOO

)000 700 20nP -- 17uO

SUS- PIS- 5i'S- &IS- SUS-
PENDfct) SC'LVEO PE'J '->EO SOL. "Fn PE^OfcD
6ROSS Ci«USS GRJ3S Gf<OSS t,«uSS
ALPHA PtTA PITA HfcTA Bt"TA

AS A& AS AS SW9f! AS Sh^Ji)
U.KJAT. CS«137 CS-137 /vni /y9,.
tU5/L) (PC/LJ (PC/L) (HC/L) (PC/D

(SOOaol t03MS, fossil (P0050) (BOOfcu)

<.fl ^,V .b 2.4 .5

P t ••!•.) t I 1

j[vSTAN> SUS- SfJl-
TASEOMS PEw^O -^tHT

t CHARGE 'Xf-MT CKAkfit
r> (TFS) ( M fi/D d/r«r)

.5 ?? B . u &

.* 36 11 1,1

.1 16 5 .<?£

,5 96 "» 2,3
5 2*^3 7 ^,6

.0 1»0 16 7.9

.5 29 5 .59

,0 as u .49

.5 a. 7 71 .^0
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05127000 KAWISHIWI RIVER NEAR WINTON, MN

LOCATION.--Lat 47°56'05", long 91°45'50", in NE%NW% sec.20, T.63 N., R.ll W., Lake County, Hydrologic Unit 
09030001, at powerplant of Minnesota Power § Light Co., just upstream from Fall Lake, and 1.8 mi (2.9 km) 
east of Winton.

DRAINAGE AREA.--1,200 mi 2 (3,110 km2 ), approximately.

WATER-DISCHARGE RECORDS

PERIOD OF RECORD.--June 1905 to June 1907, October 1912 to September 1919 (fragmentary), September 1923 to 
current year. Monthly discharge only for some periods, published in WSP 1308.

REMARKS.--Records fair. Daily discharge computed from powerplant records. Flow regulated by powerplant and 
by Camp Six, Bald Eagle, Gabbro, Little Gabbro, Birch, White Iron, South Farm, and Garden Lakes.

COOPERATION.--Records collected by Minnesota Power § Light Co., under general supervision of Geological Survey, 
in connection with a Federal Power Commission project.

AVERAGE DISCHARGE (UNADJUSTED).--S7 years (1905-06, 1915-17, 1918-19, 1923-76), 1,027 ftVs (29.08 m3 /s), 
11.62 in/yr (295 mm/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum daily discharge, 16,000 ft 3 /s (453 m3 /s) May 18, 1950; no flow at times.

EXTREMES FOR CURRENT YEAR.--Maximum daily discharge, 8,740 ftVs (248 mj /s) Apr. 23; no flow for several days 
in August and September.

DAY

DISCHARGE, I* CU8JC FE£T PER SECOND, **T£R YEAR OCTOBER 1975 TO SEPTEMBER 1976
MCAN VALUES

DEC JAN APR MAY JUN AUG StP

1
2
3
0
5

6
7
g
9

10

11
12
13
10
15

16
17
18
19
20

21
22
23
20
25

26
27
28
29
30
31

TOTAL
MEAN
MAX
MIN

(t)
MEAN $
CFSM t
IN. t

CAL YE
WTR YE

560
597
709
ti\k
560

597
532
532
067
S32

532
532
500
532
533

532
500
035
363
331

331
266
395
637
636

511
435
500
532
500
066

J57fl«
508
70«
266
-82
1*26

0.36
O.J»1

1975 TOTAL
1976 TOTAL

531
531
076
099
531

099
066
413
330
531

499
099
099
066
390

330
531
466
758
731

699
760
699
699
608

728
624
728
777
861
...

17007
5*0
661
330

+128
708

0.59
0.66

31*0560
351*302

828
919
992
992
1020

928
960
960
928
960

960
960
960
960
928

«28
895
866
790
790

790
826
790
026
762

790
762
790
790
729
790

27201
877

1020
729

-153

0.60
0.70

MEAN 933
MEAN 968

697
727
727
690
630

662
662
662
60S
597

462
694
630
630
597

597
090
062
597
597

630
597
565
006
426

510
565
662
565
565
363

l«36t
592
727
363

-217
375

0.31
0.36

MAX 5350
MAX 871*0

330
668
032
032
529

000
22B
323
37t
435

099
030
090
316
226

099
295
330
362
297

297
330
267
265
390

297
265347
366

...

10706
371
668
226
-77
291*

0.21*
0.26

MIN 65
MIN

366
396
398
396
537

041
570
035
397
J97

365
062
397
365
332

397
397
300
397
397

332
365
029
397
397

575
S68
633
663
607
825

10137
056
825
300
-68
388

0.32
0.37

MEAN
, 00 MEAN

936
950
1120
1050
1150

11SO
1340
1600
1900
2120

2080
2580
2900
2950
3220

3220
0040
0740
5580
6150

7390
8270
8740
8350
eooo

7300
7100
6910
6670
S>660
...

125700
0191
8700
936

+660
1*851
l*.0l*
U.51

t 931*
t 950

5410
5120
4950
0790
0110

3400
2860
2800
2490
2330

2330
2290
2210
1980
1650

1290
1090
1220
1170
1090

923
863
790
762
697

794
697
729
762
729
729

6S079
2035
5010
697

-137
1898
1.58
1.82

CFSM t 0,
CFSM t 0,

762
697
697
729
697

697
762
761
$90
561

561
529
622
563
692

596
600
921
1090
10JO

1130
1600
1900
£360
2270

2390
2220
2060
1750
1070
...

33035
1101
2390
529
+9

1110
0.93
1.03

.78 IN.t

.79 IN.t

1020
109Q
1090
1060
1090

1580
1080
1090
960
960

863
863
9£8
831
895

89$
707
703
662
6JU

597
662
416
597
630

565
565
ObO
029
23-i
297

24538
792

1560
233

-168
621*

0.52
0.60

10.57
10.78

97
174
102
135
70

102
102
155
167
70

102
231
70
38
70

70
70
70
45
0

0
0
0
0
0

0
42
0
0

32
0

I960
60,0
231

0
-2

62.0
0.05
0.06

32
0
0
0

32

0
90
99
ib

100

132
132
232
66
35

too
68

too
100
100

too
too
35

100
68

100
68
100
100
100
...

4326
77. S
232

0
-77-5

0
0
0

t Change in contents, equivalent in cubic feet per second, in Camp Six, Bald Eagle, Gabbro, Little Gabbro, 
Birch, White Iron, Farm, South Farm, and Garden Lakes. 

t Adjusted for change in reservoir contents.
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WATER-QUALITY RECORDS 

PERIOD OF RECORD.--March to August 1976 (discontinued).

REMARKS.--Samples for cadmium, chromium, cobalt, copper, lead, nickel, silver, and zinc were collected in teflon 
bottles and analyzed by standard additions method using atomic absorbtion and graphite furnace.

COOPERATION.--Samples were collected by Minnesota Pollution Control Administration and analyzed by the U.S. 
Geological Survey.

«ATfR QUALITY DAli, *ATFR Yt'AH OCTQHEH 1975 TO SEPTEMBER 1976

SPE
CIFIC
CON
DUCT -
A'-Cf-.

TIME (MJCRP-
OAT£ MHUS)

(000951

MAR
01,,, 1500 60

APR
09,,. 093" 62

MAY
10,,, oftusi 35

JUS!

09, ., 09U5 3fc
J"L
08,,, 0930 u?

*u&
f>6,,, 0«5" ao

TOTAL TOTAL
ACIPJtTv ACIDITY

AS AS
H* CAC03

DATE (MK/H (MG/L)
(7182S) (OOi>3Sl

«AR 

01,,, ,0 ,0 
AP»
09...

MAY

1 0... .1 "i.O
JUlw
o«...

Jl'U

08.,, .1 5.0 
4lj6
06,,,

DIS-
DTS- SOLVF.D

SOLVED c*io-
SULPATf. RIOE
(SO'ai (CD

HATE fMf;/L) (MG/L)
(00945) (00900)

MAR

01,,. b,6 ?.«
APk
09,,, 6.9 1.9

MAY
10, ., 5,U 1.0

JU*»
oe,,, 3. « ?.s

JUL
06... 5.7 2.3

AMI;;
Ofc... b.O 1.5

COLOK
(PLAT- TUR- OIS-

PH Tt^Hr.R- IN.IJM- 810- SOLVED
ATURE CC8ALT JTY OXYGEN

(UK.1TS) (UF*> C) UtvTTS) (MU) '(MG/L)
(004(00) (OOOlo) (POOHO) (00076) (00300)

6,9 .5 15 I )i,8

7.0 2.5 70 1 ir>,9

7.3 ln,S 65 2 10.0

7.0 22.0 4 1 7.8

7,0 23,0 1» i /,5

7.0 «>.1.5 7fl ? 7,2

OIS-
OIS- TOTAL SOLVED

TOTAL SOLVED MAG- MAG-
CAL- C^L- ME- Nfe- TOTAL
CIL'M ClU'l STUM SIUM SOtHUM
(C«) (LA) c^-CO (KG) (M)

(MG/L) (Mb/L) (MR/L) CMG/L1 (MG/L)
(0091h) (U09J5) ((10927) (00925) (009?9)

6.6 -- 3.9 -- 2, a

5,6 -- 3.fl -- ,U

3,1 -- 2.n ' -- ),p

-- .. .. .. mm

«.5 a.O 2.3 2.3 .0

-• ». -. -. mm

TOTAL TOTAL
TOTAL OlS- MIFKIIE AM^OMA
FLUO- &OLVEC siis- PLUS NITRU-
f>ti>t SILICA PfcMOEd MfWATE GE^
(*•") csiot1 ) SOL i os (M) (M)

(MG/L) (MG/L) C-G/L) (MU/L) (*'G/D
(OiiQ^l) (009S$) (70?99) (00^30) (OUhlO)

.1 7,J o ,15 ,0tt

,9 7,8 2

.2 5,b i .IS ,0?

.1 .5 U

.1 5.*1 t> ,oy ,ou

.5 u.2 tv

PfcR-
CEMT

SATUR
ATION

(00301)

&u

80

90

90

88

«£

TOTAL
PO
TAS
SIUM
(K)

(MG/L)
(00937)

.8

.6

.6

..

.5

— »

TOTAL
KJEL-
OAHL
NITHO-
GtM
(N)

(MG/L)
(OP625)

,7»

..

.11

_„

.55

w *

CHEM
ICAL

OXYGEN
DEMAND
'(HIGH
LEVEL)
(MG/L)

(003«0)

38

..

tt9

-.

31

>.

UICAH-
BOMATE
(HC03)
(MG/L)

(00040)

29

31

19

24

20

16

TOTAL
PHOS
PHORUS
(P)

(MG/L)
(00065)

.00

..

.02

•>-

,o«?

mm

HARD
NESS
(CA,MC)
(M6/L)

(00900)

mm

mm

-•

--

19

mm

ALKA
LINITY

AS
CAC03
(MG/L)

(00«10)

. 2«

25

lb

«JO

16

15

TOTAL
0»THO
PHOS
PHORUS
{»)

(M(5/L)
(70507)

.00

-.

.01

_.

,00

--

NON-
CAR

BONATE
HARD-
NtSS
(MG/L)

(00902)

mm

mm

mm

mm

3

..

TOTAL
SOL-
HOfc
IS)

(MG/L)
(00745)

.2

..

.5

..

.6

••

TOTAL
ALUM
INUM
(AL)

(UG/L)
101105)

100

..

170

M

eo
—
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DATE

MAR 
01...

APR 
09.,. 

MAY 
10,,.

08...
Jut
08... 

AUG 
06,,,

TOTAL 
ARSENIC 

(AS) 
(UG/L) 

(01002)

0 

0

mm

0

DATE

APR 
09,, 

.HAY
to,,

JUN 
08., 

JUL
AUG* 

06,,

OIS- TOTAL 
TOTAL SOLVED MAM- TOTAL
IRON IRON GANESf MfcRCURY 
(Ft) (FE) (MN) (H6) 

(UG/L) (UG/L) (UG/L) (UG/L) 
(OlOttS) (010<»b) (010S5) (71900) (

370 300 10 ,0 

610 310 ••> •» 

280 160 20 .0 

90 20 « mm 

260 200 20 «,5 

390 180 --

TOTAL TOTAL 
CAO" CHRO. TQT4L TOTAL 
«!UM MJUM COBALT cnpPFR 
(CO) (CR) (CO) (C") 

(M6/L) (NG/L) (NR/L) (^G/L)

. 50 — «no 1100 

, 60 3on TOO taoo 

, 20 — <500 Ittoo 

. «0 300 <300 1200 

. 20 — tiOQ 1500

OIS-
SOL- SUS- 

TOTAL TOTAL VEO PtNOEO 
StLE- ORCAMI.C ORGAMC ORGANIC OIL 
NlOM CARBON CARBON CAHBOM AMD 
(SF.) (t) (C) (C) SREASt 

(U6/L) (M&/L) (MR/L) (K&/L) (i*G/L) 
ntJi?) (00660) (00681) (00669) (OOSbO)

0 16 •- " 0 

0 3,« « •• 0 

"* U 1,« 0

TOTAL TOUL TgiAt. TOTAL 
I.EAO HlCKtL SlLvtS ZI^C 
(t»H) (Mil (AG1 (Z k-)

SOO UOOO "• luooo 

600 <1000 <50 2«00 

iQO 1000 •" 19uO

ooo «lono <^o »oo 

3f»0 inoo -. 22oo



178 LAKE OF THE WOOD BASIN 

05127205 BURNTSIDE RIVER NEAR ELY, MN

LOCATION.--Lat 47°54'55", long 91°56'S9", in NE%NE% sec.26, T.63 N., R.13 W., St. Louis County, Hydrologic Unit 
09030001, on downstrara handrail of bridge on County Road 88, 2.5 mi (4.0 km) upstream from mouth, 4 mi (6 km) 
northwest of Ely and 5 mi (8 km) downstream from outlet of Burntside Lake.

PERIOD OF RECORD.--May 1967 to current year.

GAGE.--Nonrecording gage. Altitude of gage is 1,340 ft (408 m), from topographic map. 

REMARKS.--Records fair except those below 1 ft 3 /s (0,028 m s /s), which are poor. 

AVERAGE DISCHARGE.--9 years, 60.0 ft 3 /s (1.699 m3 /s).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 455 ftVs (12.9 m 3 /s) June 12, 1970, gage height; 8.59 ft 
(2.618 m), from floodmark; minimum, 0.17 ft 3 /s (0,005 m'/s) Sept. 30, 1976.

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 148 ft 3 /s (4.19 m 3 /s) Apr. 20, gage height, 6,79 ft (2.070 m) ;
maximum gage height, 7.04 ft (2.146 m) Mar. 19, backwater from ice; minimum discharge, 0.17 ft 3/s (0.005 m 3 /s) 
Sept. 30, gage height, 4.60 ft (1.402 m).
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LAKE OF THE WOODS BASIN 

05127207 BJORKMAN'S CREEK NEAR ELY, MN

179

LOCATION.--Lat 47°55'31", long 91°53'26", in WkSEk sec.20, T.63 N., R.12 W. , St. Louis County, Hydrologic Unit 
09030001, on right bank 5 ft (2 m) downstream from culverts, on County Highway 88, at mouth, 2.5 mi (4.0 km) 
northwest of Ely.

DRAINAGE AREA.--1.36 mi 2 (3.52 km 2 ).

PERIOD OF RECORD.--July 1972 to current year.

GAGE.--Nonrecording gage. Altitude of gage is 1,340 ft (408 m), from topographic map.

REMARKS.--Records fair.

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 47 ft 3 /s (1.33 m 3 /s) Oct. 10, 1973, gage height, 2.62 ft 
(0.799 m); no flow on many days.

EXTREMES OUTSIDE PERIOD OF RECORD.--A discharge of 60.3 ft 3 /s (1.71 m3 /s) was measured June 10, 1970.

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 17 ft 3 /s (0.48 m 3 /s) Apr. 10, gage height, 2.03 ft (0.619 m); 
maximum gage height, 2.14 ft (0.625 m) Apr. 5 (backwater from ice); no flow on many days.
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180 LAKE OF THE WOODS BASIN 

05127210 ARMSTRONG CREEK NEAR ELY, MN

LOCATION.--Lat 47°53'48", long 91 8 5S'SO", in SW*(NE% sec.36, T.63 N., R.13 W., St. Louis County, Hydrologic Unit 
09030001, near right bank 50 ft (15 m) upstream from culvert on County Road 88, 1.2 mi (1.9 km) upstream from 
mouth and 2.5 mi (4.0 km) southwest of Ely.

DRAINAGE AREA.--S.29 mi 2 (13.70 km 2 ). 

PERIOD OF RECORD.--May 1967 to current year.

GAGE.--Nonrecording gage and crest-stage gage. Altitude of gage is 1,365 ft (416 m), from topographic map. 
Prior to Oct. 1, 1969, at site 100 ft (30 m) downstream at same datum.

REMARKS.--Records poor.

AVERAGE DISCHARGE.--9 years, 4.85 ft 3 /s (0.137 m 3 /s), 12.45 in/yr (316 mm/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 131 ft 3 /s (3.71 m 3 /s) May 21, 1970, gage height, S.88 ft 
(1.792 m), from floodmark; no flow Feb. 28 to Mar. 6, 1968, and many days in September 1976.

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 37 ft 3 /s (l.OS m 3 /s) Apr. 8, gage height, 4.09 ft (1.247 m); no 
flow on many days in September.

DISCHARGE, IN CUBIC PER SECOND, WATER YfcAk OCT08EK 19?5 TO SEPTtMBfcR 1976
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05127215 LONGSTORFF CREEK NEAR ELY, MN
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LOCATION.--Lat 47°53'33", long 91°54'55", in SE*S«ft sec.31, T.63 N., R.12 W., St. Louis County, Hydrologic Unit 
09030001, on left bank at downstream side of culvert on county road, 500 ft (152 m) downstream from U.S. 
Highway 169, 0.7 mi (1.1 km) upstream from mouth, 1.5 mi (2.4 km) southwest of Ely and 2.5 mi (4.0 km) down 
stream from outlet of Mitchell Lake.

DRAINAGE AREA.--8.84 mi 2 (22.90 km 2 ). 

PERIOD OF RECORD.--May 1967 to current year.

GAGE.--Nonrecording gage and crest-stage gage. Datum of gage is 1,360.67 ft (414.732 m) above mean sea level, 
levels by Minnesota Highway Department.

REMARKS.--Records fair.

AVERAGE DISCHARGE.--9 years, 8.08 ft 3 /s (0.229 m3 /s), 12.41 in/yr (315 mm/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 230 ft*/s (6.51 m3 /s) June 10, 1970, gage height, 6.52 ft 
(1.987 m), from floodmark; no flow on many days in 1968, 1969 and 1976.

EXTREMES FOR CURRENT YEAR.--Maximum discharge,61 ft 3 /s (1.73 m 3 /s) Apr. 10, gage height, 2.92 ft (0.890 m); no 
flow on many days.
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1 .5
1,3
1.2

t.3
1 ,%
1.5
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05127219 SHAGAWA LAKE TRIBUTARY AT ELY, MN

LOCATION.--Lat 47°54'24", long 91°52'23", in NE?sSW?i sec.28, T.63 N., R.12 W., St. Louis County, Hydrologic Unit 
09030001, on left bank, 200 ft (61 m) upstream from mouth, 500 ft (152 m ) northwest of sewage plant in Ely.

DRAINAGE AREA.--0.71 mi 1 (1.84 km2 ).

PERIOD OF RECORD.--April 1971 to current year.

GAGE.--Water-stage recorder and V-notch sharp crested weir. Datum of gage is 1,348.29 ft (410.959 m) above mean 
sea level. Prior to June 8, 1971, nonrecording gage at site 75 ft (23 m) downstream at different datum.

REMARKS.--Records good except those for the winter period, which are poor. On Mar. 20, 1972, storm sewer carry 
ing runoff from business and residential areas in basin was diverted 1,700 ft (518 m) upstream from gage to 
open mine pit.

EXTREMES FOR PERIOD OF REC9RD.--Maximum discharge, 54 ft 3 /s (1.53 m 3 /s) Sept. 1, 1973, gage height, 3.16 ft 
(0.963 m); no flow at times each year.

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 4.0 ft 3 /s (0.11 m 3 /s) June 17, gage height, 2.40 ft (0.732 m); 
no flow on many days.
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05127220 BURGO CREEK NEAR ELY, MN

LOCATION.--Lat 47°55'32", long 91°51'40", in SVkmk sec.22, T.63 N., R.12 W., St. Louis County, Hydrologic Unit 
09030001, near right bank 10 ft (3 m) upstream from culvert on County Road 88, 0.5 mi (0.8 km) upstream from 
mouth and 1.5 mi (2.4 km) north of Ely.

DRAINAGE AREA.--3.04 mi 2 (7.87 km 2 ).

PERIOD OF RECORD.--May 1967 to current year.

GAGE.--Nonrecording gage and crest-stage gage. Datum of gage is 1,328.49 ft (404.924 m) above mean sea level. 
Prior to Nov. 18, 1972, nonrecording gage and crest-stage at same site at different datum. Nov. 18, 1972, to 
July 12, 1973, reference point on downstream side of culvert at present datum, and July 13, 1973, to Sept. 26, 
1973, nonrecording gage at site 125 ft (38 m) upstream at present datum.

REMARKS.--Records fair except those below 0.5 ft 3 /s (0.01 m 3 /s), which are poor. 

AVERAGE DISCHARGE.--9 years, 3.37 ft 3 /s (0.095 m 3 /s), 15.05 in/yr (382 mm/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 732 ft 3 /s (20.7 m 3 /s) June 10, 1970, gage height, 12.14 ft
(3.700 m), from floodmark (datum then in use), from rating curve extended above 150 ft 3 /s (4.25 m 3 /s) on basis 
of flow through culvert and flow-over-road measurement of peak flow; no flow at times in most years.

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 36 ft 3 /s (1.02 m 3 /s) Apr. 10, gage'height, 11.05 ft (3.368 m) ; 
'maximum gage height, 11.95 ft (3.642 m), backwater from ice; no flow on many days.
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05127225 SHAGAWA LAKE AT ELY, MN

LOCATION.--Lat 47°54'18", long 91°53'00", in NE?*NE?* sec.33, T.63 N., R.12 W., St. Louis County, Hydrologic Unit 
09030001, on south shore of Shagawa Lake, on east pier of dock at U.S. Forest Service Seaplane Base in Ely.

PERIOD OF RECORD.--April 1967 to current year. April 1962 to July 1966 (fragmentary) in files of Minnesota 
Department of Natural Resources, Division of Waters.

GAGE.--Nonrecording gage. Datum of gage is 1,330.00 ft (405.384 m) above mean sea level, levels by Minnesota 
Department of Conservation. Gage readings have been reduced to elevations above mean sea leve.

EXTREMES FOR PERIOD OF RECORD.--Maximum elevation observed, 1,340.22 ft (408.499 m) June 13, 1970; minimum 
observed, 1,336.74 ft (407.438 m) Sept. 27 30, 1976.

EXTREMES OUTSIDE PERIOD OF RECORD.--Maximum elevation observed, April 1962 to July 1966, 1,339.95 ft (408.417 m) 
April 27, 28, 1966, from Minnesota Department of Natural Resources, Division of Waters.

EXTREMES FOR CURRENT YEAR.--Maximum elevation observed, 1,338.81 ft (408.069 m) Apr. 20; minimum observed, 
1,336.74 ft (407.438 m) Sept. 27, 30.

MONTHEND ELEVATIONS, IN FEET, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

Oct. 31 ............. 1,337.21 Feb. 27 ............ 1,337.33 June 30 ........... ."l,338708
Nov. 28 ............ 1,337.40 Mar. 31 ............ 1,337.59 July 28 ............. 1,337.53
Dec. 31 ............ 1,337.33 Apr. 30 ............ 1,338.52 Aug. 31 ............ 1,336.98
Jan. 30 ............ 1,337.33 May 28 ............ 1,337.76 Sept.30 ............ 1,336.74

NOTE.--Elevations other than those shown are available.
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05127230 SHAGAWA RIVER AT ELY, MN

LOCATION.--Lat 47°S5'09", long 91 e 50'08", in SWtSWt sec.23, T.63 N., R.12 W., St. Louis County, Hydrologic 
Unit 09030001, on right bank 300 ft (91 m) downstream from outlet of Shagawa Lake, 150 ft (46 m) north 
of the village limits of Ely, 0.8 mi (1.3 km) upstream from County Road 88 and 3 mi (5 km) upstream from 
Fall Lake.

WATER-DISCHARGE RECORDS 

PERIOD OF RECORD.--May 1967 to current year.

GAGE.--Water-stage recorder. Altitude of gage is 1,335 ft (407 m), from topographic map. Prior to Aug. 2, 
1967, nonrecording gage at same site and datum.

REMARKS.--Records fair.

AVERAGE DISCHARGE.--9 years, 91.7 ft j /s (2.597 m3 /s).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 640 ft 3 /s (18.1 m3 /s) June 12, 1970, gage height, 6.89 ft 
(2.100 m); minimum, 0.23 ft 3 /s (0.007 m3 /s) Sept. 26, 1976, gage height, 3.60 ft (1.097 m).

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 239 ft 3 /s (6.77 m3 /s) Apr. 19, gage height, 5.66 ft (1.725 m); 
minimum, 0.23 ft 3 /s (0.007 m3 /s) Sept. 26, gage height, 3.60 ft (1.097 m).
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MEAN VALUES

NOV DEC JAN FES MAR JUL AVS SEP

1
2
3
4
5

6
7
a
9

10

11
12
13
14
15

16
17
16
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL
MEAN
MAX
MlN

CAL YR
WTR VR

20
20
19
IT
19

IS
15
IS
16
IS

14
14
14
14
IS

14
14

14
14

13
12
12
16
19

16
17
17
16
16
16

482
15,5

20
12

19T5 TOTAL
1976 TOTAL

16
16
16
IS
15

15
14
13
13
14

13
14
13
13
13

12
12
13
IB
23

25
27
29
29
28

28
28
26
29
29

...

571
19,0

29
12

25832
17213

29
29
29
28
26

28
28
27
27
28

27
24
26
27
27

27
26
26
26
26

26
26
26
26
25

25
25
25
25
25

• 24

821
26,5

29
24

,00 MEAN
.97 MEAN

25
25
25
25
25

26
26
25
25
25

27
26
28
27
26

28
26
26
26
25

26
26
87
27
27

26
28
30
29
28
28

823
26,5

30
25

70,8
47.0

28
28
27
27
25

25
26
25
25
24

24
24
23
22
22

23
23
22
23
22

21
21
21
21
20

20
20
19
21

...

...

672
23.2

28
19

MAX 330
MAX 230

21
22
21
21
22

22
22
22
22
23

24
28
28
28
28

28
26
26
28
28

50
29
29
30
29

31
32
32
35
40
43

654
27.5

43
21

MJN 12
HIN .

46
SI
57
64
72

83
96
106
122
142

156
172
176
184
195

208
218
225
230
227

226
222
220
211
205

197
168
162
176
168
...

4829
161
230
46

31

164
164
160
156
ISO

144
138
134
129
123

116
111
110
107
105

101
98
95
91
91

86
65
61
76
76

72
68
65
62
59
57

3276
106
164
57

55
54
51
49
46

43
45
48
46
49

45
43
«8
47
53

53
56
76
61
63

83
82
61
77
86

91
95
99
96
99

...

1963
65,4

99
43

99
92
9»
90
91

91
93
91
91
90

86
62
78
76
7*

70
69
66
64
66

63
59
57
53
51

50
48
45
43
42
39

2201
71,0

99
39

37
36
35
32
30

29
28
27
26
27

28
26
26
25
23

22
20
1'
20
19

17
15
14
13
12

it
li
11
7,7
6,7
5,6

663,2
21,4

37
5.6

S,4
S*
I«*
•«°
d,r
4,0
**7
ii,«
*.•

}.6
*•*
*,0
£,o
i,6

}•*
1,4
1,4
i ,2
i,»

,87
,76
,70
.5*
,43

4 Jt
43
,43
.34
.31
...

S>6,77
1,69"5,4

.31



186 LAKE OF THE WOODS BASIN

05127230 SHAGAWA RIVER AT ELY, UN—Continued

WATER-QUALITY RECORDS 

PERIOD OF RECORD.--March to September 1976 (discontinued).

REMARKS.--Samples for cadmium, chromium, cobalt, copper, lead, nickel, silver, and zinc were collected in teflon 
bottles and analyzed by standard additions method using atomic absorbtion and graphite furnace.

COOPERATION.--Samples were collected by Minnesota Pollution Control Administration and analyzed by the U.S. 
Geological Survey.

«.AT£» QUALITY DATA, «ATEK YtAH OCTOBER 1975 TO SEPTEMBER 19/<j

DATfe

01.,,
APR
09..,

10...
Jl'N

06, ,,
Ji.'L
06. ,,

AHG
06...

SfP
09,,.

OAT6

01. .t
Apt*
09. , ,

MAY
10...

09.,,
JilL
o«...

AI.IG
06,,.

SEP
09...

SPE
CIFIC
CON>-
I'UCT-
AMCE PH Tfc.MH£S.

TIMf: (*ICRU- ATURE
1HQS) (UNITS) (Of(i C)
(00095) cooaoo) (oooio)

tlJO 65 6.V 1,0

1020 ft? 6,8 fl.O

101S • fe5 6,9 11.0

- 1050 6? 7,« 22, S

lOaO h<j 7,c> e'U.O

HI* 69 0,? 21 ,S

1130 75 6.5 1*.5

mS-
TOTAI TOTAL TOTAL SOLVED

ACJ.CITY ACIDITY CAL- CAL-
AS AS CIU" ClU^i
Ht CACH3 (CA) (CA)

("C/D C«G/i.) C*G/L) C M U/L)
(7182S) (00^55) (.00916) (Of>9iS)

,0 .0 7,7

-. .. 6.8

.1 5.0 5.8

mm mm mm mm

,1 5.0 H , U IP

.V 0- -• --

.0 .0 8.2 P.?

COLOR
CPt & 1- TuR- 01S-
J.MIIM- rtID- SOLVED
C08ALT ITY OXYGEN
t'^TTS) (^i^U) (M{;/L)
fnoneO) (00076) C00300)

10 0 11.8

7 0 9, 2

10 1 11.2

55 1 8,0

8 1 8.9

?5 0 9.6

1 P u 5,1

PIS-
TOTAL SOLVED
W A(.,- f«AG-
MF- MI-.- TOTAL
STU" S!UM SOOIU^
( M G) (l«(i) (*>IA)

(MR/L) (MG/L) (MK/L)
(00927) (00925) IOU9<?9)

1.9 -- 2.8

2,1 -- ,«

2.2 — 2,0

-. -. . -.

2.0 2.0 1.0

-. -- --

t.,Z 2,2 1.9

PtR-
CtNT
SATUR
ATION

(00301)

81

70

100

93

103

100

TOTAL
PO
TAS
SIUM
CO

(MG/L)
(0093?)

.7

,6

.7

mm

,6

--

.fc

CH£M-
KAU

OXYGEN
OtMAND
(HIGH
LEVEL)
(MG/L)

(003«0)

29

"

21

mm

15

mm

20

BICAR
BONATE
(HC03)
(MG/L )

tuoaao)

26

25

25

16

25

29

2;

HARD
NESS
CCA.MG)
(MG/U

(00900)

m, m

mm

mm

--

33

-_

30

ALKA
LINITY

AS
CAC03
(M&/L)

(00*10)

21

21

21

13

21

2"

22

NON*
CAR

BONATE
HARP-
NESS
(MG/L)

(00902)

„_

""

mm

mm

13

mm

1

TOTAL
SUL-
t-IOfc
(S)

(MG/L)
1007«5)

.0

MOT

.3

mm

,s
--

«o



LAKE OF THE WOODS BASIN 187 

05127230 SHAGAWA RIVER AT ELY, UN—Continued

QUALITY DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER i"»7t>
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05127500 BASSWOOD RIVER NEAR WINTON, MN 

(International gaging station)

LOCATION.--Lat 48°04'55", long 91°39'10", in SE%SE% sec.30, T.65 N., R.10 W., Lake County, Hydrologic Unit 
09030001, in Superior National Porest, on island in Jackfish Bay of Basswood Lake, used to determine 
discharge at outlet (lat 48°06', long 91°39', in sec.19, T.65 N., R.10 W., on international boundary 
14 mi (23 km) northeast of Winton).

DRAINAGE AREA.--1,740 mi 2 (4,510 km2 ), approximately (above outlet of Basswood Lake).

PERIOD OF RECORD.--March to June 1924, September 1925 to March 1928, January 1930 to current year. Monthly 
discharge only for some periods, published in WSP 1308.

REVISED RECORDS.--WSP 955: Drainage area. WSP 1145: 1935, 1937.

GAGE.--Water-stage recorder. Datum of gage is 1,296.80 ft (395.265 m) above mean sea level, adjustment of 1928, 
by Geodetic Survey of Canada. Prior to Oct. 27, 1938, nonrecording gages at several sites in vicinity of 
gage, at datum 3.0 ft (0.914 m) higher. Oct. 28, 1938, to Sept. 30, 1966, water-stage recorder at datum 3.0 
ft (0.914 m) higher.

REMARKS.--Records good. Some regulation by powerplant on Kawishiwi River at Winton, Minn., and by many lakes 
located upstream from station.

COOPERATION.--This station is maintained by the United States under agreement with Canada.

AVERAGE DISCHARGE.--48 years (1925-27, 1930-76), 1,391 ftVs (39.39 mj /s), 10.86 in/yr (276 mm/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 15,600 ft j /s (442 m3 /s) May 24, 1950, gage height 9.94 ft 
(3.030 m), present datum; minimum, 73 ft j /s (2.07 m j /s) Dec. 5, 1948.

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 7,900 ft j /s (224 m3 /s) Apr. 30, gage height, 7.08 ft (2.158 m); 
minimum, 7-4 ft 3 /s (2.10 m3 /s). Sept. 29, 30, gage height, 1.83 ft (0.558 m).

CURIC FEF.T PER SECOND, WATER YEAR OCTOSEP 1975 TO SEPTEMBER 1976
VALUES

OC-T MOV QEC JAN AP» JUN AU6

CAL VP J975 TOTAL 059561 
*T« Y9 1976 TOTAL

1?59
1258

«i500

78^0
HIM 3PO

CFS"
,72
,72

IN 9.83 
TN 9.85

SEP

1
I
J
u
5

6
7
P

9
to

1 1
12
13
14
15

16
17
1 6
!9
20

? ,
22
?3
24
?5

26
?7
?8
?9
30
31

TflTAL
MEAN
MAX
MINI

CfS*
IN.

409
ttoi
39fl
402
399

400
406
003
aoo
4A6

412
ai a
4QA
418
am

a?o
0?2
"16
013
006

398
39?
380
417
4QR

013
410
405
404
4Q6
399

12608
407
«2?
380
.23
.?7

398
398
388
366
388

390
391
391
396
39«

402
399
396
398
401

000
399
U07
460
502

503
524
538
554
566

577
587
60}
61 U
621
...

13775
459
621
386
.26
.29

635
646
667
697
722

742
759
772
787
Ria

8«3
855
877
881
«95

906
912
935
936
937

«38
930
9?9
92*
937

934
932
928
928
922
930

26453
853
938
635
,a9
,57

930
936
934
930
922

915
922
909
898
89i

895
892
888
878
867

859
870
870
850
860

860
860
870
870
860

850
8ao
830
820
830
830

27236
879
936
820
,s t
,58

820
800
790
780
780

780
779
7«R
723
700

688
679
680
680
694

692
684
690
680
670

65(1
h40
630
625
611

598
592
590
589
...
...

?oo7n
692
820
589
,<IO
.a*

592
596
598
597
596

607
614
630
6«8
657

66U
711
716
7oo
703

697
695
702
697
69*

694
69Q
683
687
688

700
698
709
775
842
887

21173
683
887
59?
,39
, ut>

925
970
1010
1070
1110

1170
1240
1310
1390
1530

1720
I960
2210
245o
2700

2990
328ft
3600
3980
«530

«740
5?20
5730
6230
6650

7010
7260
7a|jO
7«00
7* Jf>
...

106*65
3562
7« JO
925

2,05
2.2«

7740
7650
7470
7280
6980

6690
6000
6110
5780
5420

51UO
4880
46UO
«470
42?0

3980
3700
3«70
3250
3060

2890
2740
2550
2430
2270

2150
2020
1^930
1800
1760
1680

132500
«277
7700
1680
2,«6
2.«3

1620
1560
1460
1420
1360

1320
1270
1280
128"
1260

1240
1200
1190
1140
1210

1190
1190
1270
1270
1280

1270
1280
1320
1390
1080

162.0
1691
1800
lf>40
1850
...

U1570
1386
1650
1140
,80
.89

1810
. 1760
1700
1640
1590

1S80
1590
1600
159Q
1570

151Q
1470
1450
1390
1330

IZ^O
U5-0
1230
1200
UOQ

U60
U20
1080
1050

• J0«0

1010
99?
964
939
904
666

408RQ
1319
1S10
866
,76
,87

824
769
723
683
652

612
578
549
546
543 .

523
503
085
459
033

OJ4
394
377
365
349

329
31 tt
304
290
277

?68
252
228
220
?13
202

1367«
401
H£0

202
.25
.29

192
166
170
1*2
159

153
150
145
140
135

132
126
128
123
120

116
114
no
105
101

99
93
90
68
84

83
8}
79
74
74

...

3614
120
192
74

.07
,08
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05128000 NAMAKAN RIVER AT OUTLET OF LAC LA CROIX, ONTARIO

(International gaging station)

LOCATION.--Lat 48 0 23'00", long 92 0 10'40", at Campbell's Camp, 2.5 mi (4.0 km) west of outlet of Lac la Croix. 

DRAINAGE AREA.--5,170 mi 2 (13,390 km2 ).

PERIOD OF RECORD.--September 1921 to January 1922, April 1922 to current year, in reports of Geological Survey. 
Monthly discharge only for some periods, published in WSP 1308. August 1921 to current year, in reports of 
Water Survey of Canada.

GAGE.--Water-stage recorder. Gage readings have been reduced to elevations above mean sea level, United States 
and Canada Boundary Survey datum. Prior to October 1933, nonrecording gages at various sites on Lac la Croix. 
October 1933 to Mar. 13, 1963, nonrecording gage at present site and datum.

REMARKS.--Records excellent.

COOPERATION.--This station is maintained by Canada under agreement with the United States.

AVERAGE DISCHARGE.--54 years (1922-76), 3,808 ft 3 /s (107.8 m3 /s), 10.00 in/yr (254 nun/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 28,200 ftVs (799 m 3 /s) May 31 to June 2, 1950, elevation, 
1,193.30 ft (363.718 m); minimum, 535 ft 3 /s (15.2 m 3 /s) at times in February, March and April 1924, elevation, 
1,181.50 ft (360.121 m).

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 12.800 ft 3 /s {362 m 3 /s) May 7, 8; maximum elevation, 1,188.35 ft 
(362.209 m) May 7; minimum discharge, 1,030 ft s /s (29.2 m j/s) Sept. 30, elevation, y.82.17 ft (360.325 m).

DISCHARGE. IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976
MEAN VALUES

DAY OCT NOV DEC JAN FE6 APR JUN JUL AUC SEP

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
20
25

26
27
26
29
30
31

TOTAL
MEAN
MAX
MIN
C^SM
I".

C*L *R
WTR YR

1SOO
1770
1770
1770
1670

1710
1690
1690
1670
1630

1630
1630
1610
1630
1580

1590
1560
1570
1550
1510

1070
1090
1490
t570
1500

1600
1560
1570
1680
160Q
1660

50260
16?2
1800
1070
.31
.36

|975 TOTAL
1976 TOTAL

1670
1680
1070
1500
1550

1560
1550
1550
1560
1520

1550
1530
1530
1530
1520

1520
1S20
1500
1610
1660

1650
1650
1650
1650
1660

1660
1660
1670
1660
1660
...

1690
1690
1700
1720
1720

1730
1730
1730
1740
1760

1770
1770
1610
1810
1810

1830
1640
1850
1680
169Q

1900
1910
1930
1930
1940

1950
1960
1960
1970
I960
1990

07770 56890
1592
1660
1470
.31
.34

1347070
1274460

1635
1990
1690
.35
.41

MEAN
MEAN

1970
1960
1990
1990
2000

2000
2020
2020
2Q4Q
2030

2040
2Q40
2030
2030
2020

2020
2010
2010
2010
2010

2000
2000
2020
2010
2010

2000
1990
2000
2000
2oiO
2020

62320
2010
2040
1970
.39
,45

3691
3462

2000
1990
2000
I960
1980

1970
1970
1970
I960
1950

1930
1920
1900
1900
1920

1900
1900
1900
1900
1680

1680
1870
1860
1830
1630

1620
1800
1800
1800
...
...

55310
1907
2000
1800
.37
.40

MAX 11000
MAX 12600

1800
1800
1800
1800
1600

1800
1800
1600
1810
1610

1810
1610
1610
1610
1810

1810
1610
1610
1610
1910

1610
1810
1810
1780
1780

1780
1780
1780
1610
1820
1640

55920
1604
1800
1780
.35
.00

MIN
MIN

1850
1870
1900
1900
1990

2060
2150
2260
2400
2560

2730
2930
3140
3360
3660

4Q80
4030
4610
5220
5700

6170
6640
7160
7660
8100

8620
9120
9640
10100
10600
...

100910
4030
10600
1850
.93

1.04

1470
1040

11100
11600
12100
12000
12500

12700
12800
12800
12700
12500

12500
12400
12200
12100
11600

11500
11300
11100
10800
10500

10200
9970
9670
9000
9100

8860
6580
8360
8120
7680
7600

337220
10880
12800
7600
2.10
2,03

CFSM ,71
CFSM ,67

7030
7200
6960
6700
6500

6290
6060
5980
5620
5690

5630
5*>60
5480
5330
5320

5250
S24Q
5250
5250
5240

5200
5140
5150
5100
5080

5270
5300
5390
5450
5490
...

170810
5690
7030
5080
1.10
1.23

IN 9,69
IN 9.17

5520
5540
5540
5520
5500

5500
5590
5590
5560
5470

5360
5320
5280
51)0
U960

0860
0780
0720
0660
4670

4630
4570
0550
0500
0550

0090
4070
0410
4300
0240
4180

154060
0970
5590
0160
.96

1.11

4130
4030
3950
3680
3630

3760
3690
3640
3620
3570

3520
3450
3360
3310
3220

3150
3090
3020
2940
2650

2750
2680
2640
2S70
2500

2440
2300
2170
2150
2100
2040

96370
3109
4130
2040
.60
.69

I960
1940
1780
1780
i750

1710
1660
1600
1560
1530

1510
1080
U50
looo
1020

1390
1370
1340
1300
1260

1240
1210
1180
1160
il50

1130
lllO
1060
ioso
iooo
...

02600
1420
i960
1040
.27
.31

v
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05128200 VERMILION LAKE NEAR SOUDAN, MN

LOCATION.--Lat 47°49'52", long 92°16'20", in SWSjSE% sec.20, T.62 N., R.15 W., St. Louis County, Hydrologic Unit 
09030002, on south shore of Vermilion Lake, at McKinley Park, 2 mi (3.2 km) northwest of Soudan.

PERIOD OF RECORD.--October 1913 to July 1915, July 1941 to November 1942, June 1946 to current year (fragment 
ary during 1947).

GAGE.--Water-stage recorder. Datum of gage is 1,355.10 ft (413.034 m) above mean sea level. October 1913 to 
July 1915, nonrecording gage at Tower, 2 mi (3.2 km) southwest of present gage, at datum about 1,354.60 ft 
(412.88 m). July 1941 to November 1942, and June 1946 to June 1951, nonrecording gage approximately 13 mi 
(20.9 km) northwest at Vermilion Dam near Tower, at same datum. All gage readings have been reduced to 
elevations above mean sea level.

EXTREMES FOR PERIOD OF RECORD.--Maximum elevation observed, 1,359.52 ft (414.382 m) May 16, 1950; minimum 
observed, 1,356.02 ft (413.315 m) Jan. 29, 1942.

EXTREMES OUTSIDE PERIOD OF RECORD.--Elevation on June 6, 1913, was 1,359.94 ft (414.510 m), determined from 
reference point set by local observers.

EXTREMES FOR CURRENT YEAR.--Maximum elevation, 1,358.19 ft (413.976 m) Apr. 21, maximum daily, 1,358.18 ft
(413.973 m) Apr. 22; minimum, 1,356.29 ft (413.397 m) Sept. 30; minimum daily, 1,356.30 ft (413.400 m) Sept. 30.

MONTHEND ELEVATION, IN FEET, OCTOBER 1975 TO SEPTEMBER 1976

Oct. 31 ............ .1,357.03
Nov. 30 ............ 1,357.19
Dec. 31 ............ 1,357.13
Jan. 31 ............ 1,357.13

Feb. 29 ............ 1,357.08
Mar. 31 ............ 1,357.18
Apr. 30 ............ 1,358.10
May 31 ............ 1,357.45

June 30 ............ 1,357.60
July 31 ............ 1,357.14
Aug. 31 ............ 1,356.65
Sept.30 ............ 1,356.30

NOTE.--Elevations other than those shown above are available.
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05129000 VERMILION RIVER BELOW VERMILION LAKE, NEAR TOWER, MN

191

LOCATION.~-Lat 47°57'41", long 92°28'33", in SE%SW% sec.2, T.63 N., R.17 W., St. Louis County, Hydrologic Unit 
09030002, on left bank 200 ft (61 m) downstream from dam at outlet of Vermilion Lake, 4.4 mi (7.1 km) upstream 
from Twomile Creek, and 14.2 mi (22.8 km) northwest of Tower.

DRAINAGE AREA.--483 mi 2 (1,251 km2 ).

PERIOD OF RECORD.--May 1911 to September 1917, June 1928 to current year.

REVISED RECORD.--WSP 1508: 1913.

GAGE.--Water-stage recorder. Datum of gage is 1,347.36 ft (410.675 m) above mean sea level. June 26, 1928, to 
July 8, 1931, nonrecording gage at same site, at datum 3.05 ft (0.930 m) higher. May 17, 1911, to Sept. 30, 
1917, July 9, 1931, to Apr. 11, 1939, nonrecording gages, and Apr. 12, 1939, to Sept. 30, 1967, water-stage 
recorder at same site, at datum 3.00 ft (0.914 m) higher.

REMARKS.--Records good except those for period of no gage height reocrd, Apr. 19 to June 2, which are fair. 

AVERAGE DISCHARGE.--54 years, 319 ft 3 /s (9.034 m3 /s), 8.97 in/yr (228 mm/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 2,710 ft 3 /s (76.7 m3 /s) May 23, 1950, gage height, 7.68 ft 
(2.341 m) present datum; no flow Oct. 25-29, 1955, caused by temporary storage behind new concrete dam at 
outlet of Vermilion Lake.

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 735 ft 3 /s (20.8 m3 /s) Apr. 21; minimum, 0.35 ft 3 /s (0.010 m 3 /s) 
Sept. 9; minimum gage height, 1.66 ft (0.506 m) Sept. 16, 17, 18.

DISC*A»Gt, Ift CUHIt FEfe'T e>¥.H StCOMO. v,ATfr.« YtAk OCTOHEW 1975 TO SKPTE«egrt 1976

DAY OCT oec JAN 4UL StP

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL
MEAN
MAX
HIM
C^SM
TN,

CAL YR
«KT» YH

138
136
123
138
115

115
1?0
121
120
101

103
106
95
106
86

9U
90
07
90
«0

'76

78
72
97
00

106
06
99

lop
115
05

3184
103
138
72

.21
,?5

1975 TOTAL
1«76 TOTAL

95
91
69
02
93

100
01
90
86
76

87
77
86
97
»5

68
84
84

110
IIP

124
132
140
141
1*2

,«5
146
149
151
1 UO
...

3240
109
151
76

,22
.25

140655,
70U96,

150
149
152
156
153

153
151
148
149
150

ISO
146
155
151
153

152
150
151
150
l'J9

150
146
146
144
142

141
141
139
139
136
133

U579
148
156
133
.51
.35

00 MEAN
09 MEAN

132
135
136
136
137

136
138
140
13*
156

136
136
134
133
131

120
ni
i si
t?7
129

125
125
127
127
125

125
125

12"
134
133

4083
132
140
j g5
.27
.31

3*5
193

HI
131
130
130
129

120
H4
113
1 12
112

115
115
115
117
117

11 7
117
117
1 J fc
116

115
113
112
U 1
11 1

111
112
112
113
...
...

3394
• 117
131
111
,24
.26

"AX 1560
MAX 725

115
1 16
125
12?
!i?l

123
121
119
1 19
'22

126
t us
151
1 "3
143

140
140
139
1 35
135

1*4
135
133
t So
128

129
129
130
138
140
144

HO 70
131
151
115
.27
.31

M JN

MJ(M

152
150
1*9
184
200

224
255
294
435
*«i

424
"72
507
55H
56 0

624
659
669
710
690

715
725
710
700
/OtJ

700
67(1
665
655
655
...

15107
504
725
152

1,04
1.16

72
,39

67U
680
655
625
625

600
570
565
540

550

5 no
u80
U 80
465
-4eO

460
430
mo
395
000

375
360
359
335
325

315
305
300
290
26o
260

14064
454
680
280
,9u

1,08

Cf-'SW ,80
CPS* ,40

275
2*5
269
2 7 o
249

235
227
255
2*«*
26,?

268
271
27t
2*5
2S5

255
277
291
305
324

324
320
332
328
328

360
371
381
375
360
...

882e
<?9tt
361
227
.61
,6e

IN 10.83
1* 5,43

362
360
368
354
356

356
3«7
4S1
360
347

i!2
31*>
316
280
259

239
234
233
23"
231

227
230
105
ie9
199

172
173
165
154
136
126

8226
265
382
126
.55
.63

116
107
103
102
<>-?

«t
85
83
86
77

7S
67
65
M
5u

53
51
45
46
45

30
24
24
22
19

18
14
4.9
5.8
5,4

3.7

1676,8
54,1
118
3.7
,11
.13

3,5
"4,6

<£,0
,5«

1,7

1,2
1,2".54

,u3
.42

.44

.52
,44
.40
.43

."1

,30

,40
,46
.i>3

.53
,55
.53
.53
.58

.50

.59

.59

.62
,o3
...

20,29
.tSfc
4,6
,39

,001
,002
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05129400 RAINY LAKE NEAR FORT FRANCES, ONTARIO 

(International gaging station)

LOCATION.--Lat 48°38'30", long 93°20 I 00", at Five Mile dock, approximately 5 mi (8 km) northeast of town of 
Fort Frances.

PERIOD OF RECORD.--January 1910 to September 1917 and October 1934 to current year, in reports of Geological 
Survey. August 1911 to September 1975, in reports of Water Survey of Canada, Inland Water Branch. Prior 
to October 1949, published as "at Ranier, Minn.", and as "at Fort Frances, Ontario" October 1949 to Sept 
ember 1964.

GAGE.--Water-stage recorder. Datum of gage is at mean sea level (United States and Canadian Boundary Survey).
January 1910 to December 1949, nonrecording gage 3 mi (5 km) northeast at Ranier, Minn., at same datum. 

- January 1950 to October 1964, water-stage recorder on Government dock at Pither's Point at Fort Frances and 
supplementary gage in town pumping station, 0.5 mi (0.8 km) south, used during winter months, at same datum.

COOPERATION.--This station is one of the international gaging stations maintained by Canada under agreement with 
the United States.

EXTREMES FOR PERIOD OF RECORD.--Maximum elevation observed, 1,112.97 ft (339.233 m) July 5, 1950; minimum ob.^ 
served, 1,101.26 ft (335.664 m) Apr. 17, 1923, Apr. 2, 1930.

EXTREMES FOR CURRENT YEAR.--Maximum elevation, 1,108.22 ft (337.785 m) July 19; maximum daily, 1,108.06 ft
C337.737 m) July 9; minimum, 1,104.89 ft (336.770 m) Apr. 3; minimum daily, 1,104.91 ft (336.777 m) Apr. 3, 4.

MONTHEND ELEVATION, IN FEET, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

Oct. 31 ............ 7.43 Feb. 29 ............ 5.53 June 30 ............ 7.87
Nov. 30 ............ 7.19 Mar. 31 ............ 4.94 July 31 ............ 7.66
Dec. 31 ............ 6.63 Apr. 30 ............ 6.52 Aug. 31 ............ 7.19
Jan. 31 ,..,,....... 5.95 May 31 ............ 7.57 Sept.30 ............ 6.34

NOTE.--Add 1,100 ft to obtain elevation above mean sea level. Elevations other than those shown are available.
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05130500 STURGEON RIVER NEAR CHISHOLM, MN

193

LOCATION.--Lat 47°40'25", long 92 8 54'00", in NE%NW% sec.20, T.60 N., R.20 W., St. Louis County, Hydrologic Unit 
09030005, on left bank 1,000 ft (305 m) upstream from highway bridge, 0.6 mi (1.0 km) downstream from East 
Branch Sturegon River, and 11.5 mi (18.5 km) north of Chisholm.

DRAINAGE AREA.--187 mi 2 (484 km2 ).

PERIOD OF RECORD.--August 1942 to current year.

REVISED RECORDS.--WSP 1438: 1946

GAGE.--Water-stage recorder. Datura of gage is 1,305.7 ft (397.977 m) above mean sea level. Prior to Aug. 24, 
1944, nonrecording gage at site 1,000 ft (305 m) downstream at different datum. Aug. 25, 1944, to Sept. 30, 
1975, at present site-at datum 1.00 ft (0.305 m) higher.

REMARKS.--Records good except those for winter periods and those for period of no gage-height record, June 19 to 
July 20, which are fair.

AVERAGE DISCHARGE.--34 years, 125 ft 3 /s (3.540 m3 /s), 9.08 in/yr (231 mm/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 3,630 ft 3 /s,(103 m 3 /s) May 7, 1950, gage height, 7.41 ft 
(2.259 m), present datum, from rating curve extended above 1,600 ft 3 /s (45.3 m 3 /s) on basis of slope-area 
measurement of peak flow; minimum daily, 4.0 ft 3 /s (0.11 m 3 /s) Sept. 18-23, 1976.

EXTREMES FOR CURRENT YEAR.--Peak discharge above base of 500 ft 3 /s (14.2 m 3 /s) and maximum:

Discharge 
Date Time (ft 3 /s) (m 3 /s)

Apr. 7 1800 703 19.9 

Minimum daily discharge, 4.0 ft 3 /s (0.15 m 3 /s) Sept. 18-23.

Gage height 
(ft) (m)

4.24 1.292

DISCHARGE, IN CUBIC PCET PffR SECO*r>, WATER VEAH oCTOHE" 1975 U SEPTE*Ht« 197b
MfcAN VAIUES

DAY

1
2
3
H
5

e
7
6
9

10

u
12
13
10
15

16
17
18
19
20

21
22
23
20
25

26
27
26
29
30
31

TOTAL
HEAN
MAX
MJ.N
CfS*
IN.

CAL YR
WTR YR

OCT

58
58
58
56
56

50
50
52
5(1
55

56
57
57
57
59

58
57
56
55
55

50
53
50
75
87

92
89
86
81
78
70

1905
62.7

92
52
.30
.39

1975 TOTAL
1076 TOTAL

NQV

71
68
60
61
59

57
55
53
51
50

09
49
52
50
09

06
08
50
89

116

155
173
158
1.32
107

91
78
69
60
55

...

£267
75.6
173
08

,00
.05

55212,0
26865.6

DEC

50
07
00
02
00

38
37
36
35
30

33
33
32
31
31

30
30
29
29
29
29
29
28

- 26
26

28
28
26
27
27
27

1017
32.8

50
27
.18
.20

MEAM
MEAN

JAN

27
27
27
27
27

26
26
26
26
26

26
26
26
25
25

25
25
25
<>5
25

25
20
20
20
20

20
20
23
23

23

779
25.1

27
23

.13

.15

151
78,9

«B

2$
23
23
24
2S

23
23
23
23
23

23
23
23
23
23

23
^3
?3
23
23

25
23
23
23
20

25
26
27
27

...

...

661
?3,5

27
23

.13
,1«

MAX 1060
MAX «87

MAR

27
27
27
2e>
26

26
26
26
26
2b

26
26
26
26
26

27
28
29
30
31

32
35
36
01
as

09

55
65
90

130
208

1366
00, 1
208
26

«20
.27

Ml*
MtN

APK

332
iS 1*
409
506
614

e65
b87
685
656
607

552
097
003
399
560

355
357
362
353
3<?9

305
280
256
237
221

203
190
179
170
163
...

11609
390
687
163

2,11
2.35

27
0.0

MAY

161
163
162
Ib9
105

138
130
120
11''108

103
97
95
93
*9

83
79
75
69
b3

38
53
09
U7
(10

0"

40
50
51
50
07

2782
89.7
163
00

.08
,55

C^S* ,81
CFS* ,02 .

JllN

04
40
*o
3o
30

?.»
26
.15
36
07

a 4
00
5 a
57
^<J

118
137
191
<>00
2nri

19(1

165
100
120
It'1

151
200
25u
203
230
...

329a
110
<!50
2b
.59
.66

JN 10.98
JN 5,70

JoL

210
190
173
JeO
103

130
us
ion
90
»7

79
/a
68
62
37

32
07
yo
01
37

30
33
30
31
31

32
31
30
26
28
26

^305
/O.O
210

iit>
."0
.06

AU'j

23
e?0

23
<>i

2S

22
21
20
19
20

20
19
19
1H
11

16
13
15
10

! i

12
U
li'
9,6
9,y

8.0
".1
8,1
7,2
6.9
6.3

0.82,8
15,6

25
6,3

, 0«5
, 10

SfcP

6.1
3,9
s. '
5.3
3.3

5.2
5.0
0.9
0.8
0,7

0,6
0,3
0.0
0.3
o,<?

0.2
**< 1
o.l
0.0
0.0

o.O
0,0
4,0
o.l
0,1

0.2
0.3
0,3
0,6
o,7
...

138.0
0.60
6,1
0,0
.U?
.03
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05131000 DARK RIVER NEAR CHISHOLM, MN

LOCATION.--Lat 47°41'27", long 92°49'15", in SW%SW% sec.12, T.60 N., R.20 W., St. Louis County, Hydrologic 
Unit 09030005, on right bank 50 ft (15 m) downstream from snowmobile bridge, 3.5 mi (5.6 km) upstream 
from mouth, and 12.2 mi (19.6 km) northeast of Chisholm.

DRAINAGE AREA.--50.6 mi 2 (131.1 km2 ) of which 13.5 mi 2 (35.0 km2 ), since October 1972, has been contained 
in tailing ponds and probably is noncontributing.

PERIOD OF RECORD.--August 1942 to September 1961, October 1965 to current year. 

REVISED RECORDS.--WSP 1508: 1943(M), 1947-48(M), 1950.

GAGE.--Water-stage recorder. Datum of gage is 1,316.8 ft (401.361 m) above mean sea level, surveyed by 
Topographic Division. Prior to Aug. 24, 1944, nonrecording gage at site 59 ft (15 m) upstream at 
same datum.

REMARKS.--Records fair. Natural flow of stream affected by continually changing iron-mining activities that 
include diversions for iron-ore processing, and storage in tailing ponds.

COOPERATION.--Records for current water year computed .by U.S. Steel Corporation and reviewed by Geological 
Survey.

AVERAGE DISCHARGE.--30 years, 37.2 ft 3 /s (1.054 m 3 /s).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 1,170 ft 3 /s (33.1 m 3 /s) may 7, 1950, gage height, 7.10 ft 
(2.164 m) ; minimum, 0.3 ft 3 /s (0.008 m 3 /s) Aug. 3, 1956; minimum gage height, 0.87 ft (0.265 m) Mar. 22, 
23, 1949, Aug. 16, 17, 1961.

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 148 ft 3 /s (4.19 m 3 /s) Apr. 6, gage height, 2.99 ft (0.911 m) ; 
maximum gage height, 3.00 ft (0.914 m) Feb. 21 (backwater from ice); minimum daily discharge, 2.2 ft 3 /s 
(0.062 m3 /s) Sept. 6—8, 11, 12; minimum gage height, 1.07 ft (0.326 m) Sept. 8.

DAY OCT

DISCHARGE, IN 'CUBIC FEET PER SECOND, WATER YEAR 1 OCTOBER 1975'TO SEPTEMBER 1976
.'MEAN' VALUES

DEC FEB :M»R APR MAY JUN JOL SEP

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TCT«L
MEAN
MAX
MIN

CAL YR
VTR YR

17
16
15
15
U

14
14
13
14
15

15
16
16
16
17

18
18
18
17
16

15
15
15
22
23

23
23
23
22
22
21

538
17.4

23
13

1975 TOTAL
1976 TOTAL

21
20
20
20
20

20
21
20
20
20

19
21
21
23
20

20
20
21
40
51

43
38
34
30
26

23
21
20
19
18

——

730
24.3

51
18

13120.0
7242.2

17
16
16
15
14

14
13
13
13
13

13
12
12
12
12

12
12
12
12
12

12
12
12
11
11

11
11
11
11
11
11

389
12.5

17
11

MEAN
MEAN

11
11
11
11
11

11
11
10'
10
10

10
10
10
10
10

10
10
10
10
10

10
10
11
11
11

11
11
11
11
11
11

326
10.5

11
10

35.9
19.8

11
11
11
10
10

10
10
10
10
10

0.9
9.8
9.8
0.8
9.8

10
10
10
10
10

10
10
10
10
11

14
16
16
16

——
— —

315.1
10.9

16
9.8

MAX ?33
MIX 138

16
16
16
16
15

1S
'15

15
15
15

15
15
15'

15
15

15
14
14
14
15

15
15
15
16
16

16
18
19
25
29
41

526
17.0

41
14

WIN 11
'MIN 2i

83
92
94

107
122

138
13"
133
1?4
117

106
98
ft°

82
77

77
73
74
73
60

63
55
51
46
41

37
34
31
2P
27

——

2379
79.3

138
27

2'

28
28
27
27
26

24
22
21
20
18

17
15
15
15
15

14
13
13
14
14

13
13
12
12
11 •

11
11
13-
13
12
11

5t8
16.7

28
11

11
11
10
9.2
P. 7

8.4
8.4

13
12
16

14
14
18
16
25

27
29
48
47
48

45
38
30
26
31

33
71
64
63
60

——

854i7
28.5

71
8.4

54
44
35
28
24

21
19
19
17
18

ir
15
13
12
11

10
8.7
7.6

. 6.8
;7i3
8.1"

7.6
6.8
'7.0

6.5

r.s
e.r
7,13
6.8
6.r
5.7

465i2
15.0

54
5.7

5.4
5.0
4.5
4.2
5.2

4.5
4.2
4.2
3.9
5'. 2

6.1
6.3
6.5
6.1
5.4

4.6
4.4
4.1
4.0
3.5

3.3
3.2
3.0
3.0
2.8

2.7
2.7
2.6
2.6
2.5
2.5

'1?8.2
4.14
6.5
2.5

2*4
2*4
2*4
2.3
2.3

2.2
2.2
2.2
2.3
2.3

2.2
2.2
2.4
2.8
3.0

2.5
2.5'

2.4
2*4
2.4

2.5
2.5'

2.5
2.5
2*4

2.6
2.6
2.6
2.5
2.5
——

73.0
2.43
3.0
2.2
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05131500 LITTLE FORK RIVER AT LITTLEFORK, MN

LOCATION.--Lat 48°23 1 55", long 930 33'56", in SEWJW* sec.9, T.68 N., R.25 W., Koochiching County, Hydrologic 
Unit 09030005, on left bank 100 ft (30 m) downstream from highway bridge at town of Littlefork, 0.3 mi 
(0.5 km) downstream from bridge on State Highway 217, 1.5 mi (2.4 km) upstream from Beaver Creek, and 
18 mi (29 km) upstream from mouth.

DRAINAGE AREA.--1,730 mi 2 (4,481 km2), approximately.

WATER-DISCHARGE RECORDS

PERIOD OF RECORD.--June to November 1909, April to November 1910, April 1911 to June 1917, September 1917, 
October 1917 to March 1919 (gage heights only), June 1928 to current year.

REVISED RECORDS.--WSP 955: Drainage area. WSP 1508: 1913, 1916, 1928-32, 1934. WRDMN-74: 1963.

GAGE.--Water-stage recorder. Datum of gage is 1,073.06 ft (327.069 m) above mean sea level. June 23, 1909, 
to Mar. 4, 1917, nonrecording gage at same site and datum. Mar. 5 to Sept. 30, 1917, and June 22, 1928, 
to July 20, 1937, nonrecording gage, at site 100 ft (30 m) upstream at same datum. Nonrecording gage 
1.2 mi (1.9 km) upstream at datum 9.0 ft (2.7 m) higher (used as supplementary gage during periods of 
backwater from Rainy River).

REMARKS.--Records good except those for winter period, period of sluggish intake action, July 13 to Aug. 16, 
and those for period of no gage-height record, Aug. 30 to Sept. 30, which are fair.

AVERAGE DISCHARGE.--53 years (1911-16, 1928-76), 1,047 ft j /s (29.65 mj /s), 8.22 in/yr (209 mm/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 25,000 ft j /s (708 mj /s) Apr. 18, 1916, May 11, 1950, gage 
height, 37.00 ft (11.278 m); minimum observed, 21 ft j /s (0.59 mj /s) Aug. 26, 27, 1936.

195

EXTREMES FOR CURRENT YEAR.--Maximum discharge. 9,600 ft j /s (272 m3 /s) Apr. 7, 
backwater from ice; minimum daily, 23.0 ft s /s (0.65 m3 /s) Sept. 21.

gage height, 23.97 ft (7.306 m),

DISCHARGE, IN CUHIC FfET Pgp SfCO 1*!), WAT6P YEAR OCTOBER 197S TO SfPTfcM3E» 1976
MtAN VALUtS

1
2
3
4
5

6
7
8
9

10

11
12
13

15

16
17

20

21
22
23

25

26
27
28
29
30
31

TOTAL, 
MEAN 
MAX 
MJN

OCT

359
334
320
308
298

301
2«5
278

2«5

283
272
2*0
298
305

312
301
298
301

?94
292
294
334
460.

6t3
768

8°7
841
787

l?47l

897
272
.23

75 TOTAL
'76 TOT»L

NOV

743
690
653
613
576

543
525
498
U84
460

4U6
437
432
407
390

426
409
4J7
181
600

720
840
900
860
7eo

630
560
510
160
U30
...

16920
564
900
390
.33
.36

525707
235686

DEC

395
385
370
360
345

335
325
315
305
295

290
280
270
265
260

250
245
236
233
228

220
215
210
206
202

200
195
190
189
183
1*0

8170
264
395
180
.15
.18

MEAN
MEAN

JAN

178
17U
172
170
165

163
160
158
155

152
150
149
t«7
145

142
1UO
1 38
136
135

134
133
133
132
132

132
131
131
131
131
131

4534
146
178
131
.08
.10

1440
644

FE8

131

131 '
131
131

131
131
131
131
131

131
131
131
131
131

131
131
131
131
131

132
132
133
133
134

135
136
137
137

...

3829
132
137
131
.08
.OS

"AX 17200
MAX 92«0

MAP

137
137
138
139
140

141
t a?
143
146
147

1«8
150
152
153
155

158
160
162
1 66
I7(i

178
186
193
208
220

?3«
265
305
375
485
630

6?67
202
630
137
.12
.13

WIN
MIN

API?

970
1350
1900
?800
4010

7000
9280
8260
7190
6470

590Q
5360
4790
U320
4140

4050
4330
4250
4100
39?0

3720
3440
3110
2810
2530

2270
2020
1810
1630
1080
...

119250
3975
9280
970

2.30
2,56

180 CFS«
23 CIS*

WAV

1380
1370
1370
1340
1300

I20<1
1100
998
913
8«0

777
720
680
63«
588

560
528
493
060
438

410
382
359
335
116

298
281
267
25O
260
257

21117
681

1380
257
.39
,4S

,83 IN
,37 IK

JUN

253
247
236
«J23
211

1'99

190
188
182
2U7

244
251
267
271
<?9?

J?0
567
855

17<?0
1990

1900
1510
1120
ess
711

676
»87
1680
2.220
24foO
...

22970
766

2460
182
.44
.49

11.30
5.07

JUL

2280
I9u0
1520
1150
8»6

724
625
598
551
505

U74
uu?
Ulb
396
U6

326
3UO
275
259
274

25«
2*9
226
213
201

190
181
177
172
169
171

16515
533

2260
169
.31
. J6

AUt

162
14fe
lia
1^3
116

113
110
106
105
106

105
100
97
93
9U

86
84
81

7S

72
69
66
63
62

59
57
Sa
5i!
4B
44

27S6
89,0
16i
4U
.05
,0b

SfcP

39 

A 5

33
3? 
31 
30 
30

29
28
27

26

25
25
20

23

25
26

28
29 
SO 
it 
A?

876

41
23
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05131500 LITTLE FORK RIVER AT LITTLEFORK, MM--Continued 
(National stream-quality accounting network station)

WATER-QUALITY RECORDS

PERIOD OF RECORD.--Water years 1967, 1969, 1971, 1973 to current year. 

REMARKS.--Letter B indicates non-ideal colony count.

fluALm PAU, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

PATE

OCT
26...

DFC
09...

JAN
?0,.,

MAR
09...

APR
20.,, 

JC'N

10...
JUL
13, .,

AUG
2«...

DATE

OCT
28...

DEC
n9,..

JAN
20...

WA«
09, ,,

APR
20...

JUN
10...

JUL
J3...

AUG
?«...

DAT6

OCT
?8...

DEC
09...

JAN
20...

MAR
09... 

APR
20...

Jl'N

10...
JUL
13...

AUG
24...

TIMf

IttJO

1700

1300

1245

12«0

0930

1400

1345

NON-
CAR*

SONATE
HARD
NESS
(M6/L)

(0090?)

12

12

5

0

U

6

12

5

DIS
SOLVED
SILICA
(SIO?)
(MG/L)

(00955)

7.3

12

12

14

5.7

3.1

7.4

5.6

INSTAN 
TANEOUS

DIS
CHARGE
(CFS)

(00061)

905

303

134

Ittb

3820

250

421

63

DIS
SOLVED
CAL
CIUM
(CA)

(MG/L)
(0091S)

21

20

27

30

13

24

19

32

DIS
SOLVED
SOLIDS
(RESI
DUE AT
160 C)
(MG/L)

(70300)

142

115

15*

154

103

132

131

152

SPE 
CIFIC 
CON. 
OUCT. 
ANCE
(MICRO-
MHOS)
(00095)

180

160

215

250

102

205

132

240

DIS
SOLVED
MAG
NE
SIUM
(MG)

(MG/L)
(0092S)

7.2

6.2

10

9.1

3,9

7.9

6.1

10

DIS
SOLVED
SOLIDS

(SUM OF
CONSTI
TUENTS)
(MG/L)

(70301)

95

103

134

144

57

104

61

136

HH

(UNITS)
(00400)

7.8

7.9

7,4

7.7

7.9

a. 2
7.5

7.5

DIS
SOLVED
SOdlUH
(NA)

(MG/L)
(00930)

2.7

3.6

•5.4

5.1

1.5

2.9

2.0

4,e

DIS-
soLveo
SOLIDS
(TONS
PER
AC-PT)
(70303)

.1"

.16

.21

.21

.10

.IB

.18

.21

AIR
TEMPER"
ATURE
(DEC C)
(00020)

,0

-4,0

—

1.0

5.5

30.0

?3.5

28,0

PERCENT
SODIUM

(00932)

7

6

10

9

fe

6

6

6

DIS
SOLVED
SOLIDS
(TONS
PER
DAY)

(70302)

347

94.1

55.4

60.7

1060

89.1

149

25.9

TEMPER-
• ATURE
(OEG C)
(00010)

3.5

.0

.0

.0

7.0

23.5

24.0

26.0

SODIUM
AD

SORP
TION

RATIO

(00931)

.1

.2

.2

.2

.1

.1

.1

.2

TOTAL .
NITBITE
PLUS

NITRATE
(N)

(MG/L)
(00030)

.05

.25

.19

.30

,09

.01

.06

.01

COLOR 
(PLAT 
INUM-
COBALT
UNITS)
(00060)

120

160

100

65

90

60

170

65

DIS
SOLVED
PO
TAS
SIUM
(X)

(MG/L)
(00935)

1.0

1.6

2.1

2.1

1.3

1.7

1.1

1.7

TOTAL
KJEL-
OAHL
NITRO
GEN
(N)

(MG/L)
(00625)

1."

1.7

.20

.67

1.6

.68

1.1

.03

TUR 
BID
ITY

(JTU)
(00070)

6

• »

9

7

10

7

10

"-

ALKA
LINITY

AS
CAC03
(Mtt/L)

(00410)

70

72

103

116

36

87

61

116

TOTAL
PHOS
PHORUS
(P)

(MG/L)
(00665)

.00

.02

.03

.06

.08

.04

.05

.02

FECAL 
COII- 
FORM 
(COL,
PER

100 ML)
(31616)

15

5

6

«1

63

46

84

21

DIS
SOLVED
SULFATE
(S04)
(MG/L)

(00945)

9.7

11

12

11

7,2

9.4

7,0

4.7

DIS
SOLVED
BORON

(9)
(UG/L)

(01020)

140

150

0

70

130

50

120

90

STREP* 
TOCOCCI 
(COL 
ONIES
PER

100 ML)
(31679)

11

«

1

<1

P16

64

19

mm

DIS
SOLVED
CHLO
RIDE
ecu)
(MG/L)

(00940)

3.5

2.6

2,7

2.0

1.9

1.7

2.0

1.9

TOTAL
IRON
(Ft)
(ue/D

(01045)

9eO

9!>0

690

1000

2200

380

800

460

HARD*
NESS
(CA,M6)
(MG/L)

(00900)

62

B4

110

110

49

92

73

120

OIS»
SOLVED
FLUO»
RIDE
(F)

(*S/L>
(00950)

.1

,1

.2

.1

,0

.1

.1

.1

TOTAL
MAN

GANESE
CMN)

(UG/L)
(01055)

70

30

50

40

90

70

70

70
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05131500 LITTLE FORK RIVER AT LITTLEFORK, MM--Continued

PEC. 9, 1975 
1700 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

770 CELLS/ML

.ORGANISM_NAME________ .COMMON_NAME____ CELLS/ML PE«_CENT
CHLOROPHYTA GREEN ALGAE
.CHLOROPHYCEAE
..CHL090COCCALES
...OCCYSTACEAE
....TETRAEDRON 5 1
...SCENEDESMACEAE
....SOENEDESMUS 10 1
CHRYSOPHYTA
.BACILLARIOPHYCEAE DIATOMS
..PENNALES PF.NNATE
...CYMBELLACEAE 

L ....RHOPALODIA 0
...DIATOMACEAE 

L ....DIATOMA 0
...FRAGILARIACEAE
....ASTERIONELLA 5 I
....SYNEDRA 15 2
...GOMPHONEMATACEAE
....GOMPHONEMA 5 1
...NAVICULACEAE NAVICULOID
....GYROSIGMA 10 1
....NAVICULA 19 3
...NIT7SCHIACEAE
....NITZSCHIA 5 i
...TABELLA«IACEAE 

L ....TA8ELLAR1A 0
.CHRYSOPHYCEAE YELLOW-BROWN AL6AE
..CHRYSOMONADALES
...OCHROMONADACEAE
....DINOBRYON 19 3
CYANOPHYTA BLUE-GREEN ALGAE
.MYXOPHYCEAE
..CHROOCOCCALES COCCOID
...CHROOCOCCACEAE
....AMACYSTIS 

D .....ANACYSTIS INCERTA 630 82
....ANACYSTIS ** 6

NOTE: D - DOMINANT ORGANISM? GREATER OR EQUAL TO 15%
L - LESS THEN 1%; MAY NOT HAVE BEEN ACTUALLY COUNTED 
ANALYSIS METHOD: SEDGWICK-RAFTER CHAMBER » aoo-x MICROSCOPE 
DIVERSITY INDICES. BASED ON ACTUAL COUNTS:

PHYL/OIV 0.606
CLASS 0.688
ORDER 0.688

FAMILY O.B29
GENERA 0.884
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OS131500 LITTLE FORK RIVER AT LITTLEFORK, MN--Continued

JAN. 20. 1976 
1300 HOURS

IDENTIFICATION OF PHVTOPLANKTON 

230 CELLS/ML

.ORGANISM_NAME.

CHLOROPHYTA
.CHLOROPHYCEAE
..CHLOPOCOCCALES
...OCCYSTACEAE
....ANKISTRODESMUS
....TETRAEDRON
...SCENEOESMACEAE
....CRUCIGENIA
....SCENEOESMUS
..ZYGNEMATALES
...DESMIDIACEAE
....CLOSTERIUM
CHRYSOPHYTA
.BACILLARIOPHYCEAE
..CENTPALES
...COSCINOOISCACEAE
....CYCLOTELLA
..PENN4LES
...GOMPHONEMATACEAE
....GOMPHONEMA
...NAVICULACEAE
....NAVICULA
...NITZSCHIACEAE
....NITZSCHIA
...TABELLAPIACEAE
....TARELLARU
CYANOPHYTA
.MYXOPHYCEAE
..OSCILLATORIALES
...OSCILLATORIACEAE
....OSCILLATORIA

.COMMON_NAME. 

GREEN ALGAE

CELLS/ML

6

17

PER_CENT

PLACOOERM OESMIOS

DIATOMS 
CENTRIC

PENMATE 

NAVICULOID

BLUE-GREEN ALGAE 

FILAMENTOUS

6

^^ 
11
6

160

^ 
10
5

z

69

NOTE: D - DOMINANT ORGANISM; GREATER OR EQUAL TO lb%
L - LESS THEN 1»* MAY NOT HAVE BEEN ACTUALLY COUNTED
ANALYSIS METHOD: SEDGWICK-RAFTER CHAMBER » 200-x MICROSCOPE 
DIVERSITY INDICES. BASED ON ACTUAL COUNTS:

PHYL/DIV 1.168
CLASS 1.168
ORDER 1.276

FAMILY 1.687
GENERA 1.687
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05131500 LITTLE FORK RIVER AT LITTLEFORK, MN--Continued
MAR. 9. 1976

1245 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

480 CELLS/ML

.ORGANISM_NAME_________ .COMMON_NAME____ CELLS/ML PER.CENT

CHLOROPHYTA GREEN ALGAE 
.CHLOROPHYCEAE 
..CHLOROCOCCALES 
...SCENEOESMACEAE

0 ....CRUCIGENIA 150 32 
....SCFNEOESMUS 23 5 
CHRYSOPHYTA
.8ACILLARIOPHYCEAE DIATOMS 
..CENTRALES CENTRIC 
...COSCINOOISCACEAE
....CYCLOTELLA 11 2 
..PENNALES PENNATE 
...CYMRELLACEAE
....RHOPALOOIA 6 1 
...NAVICULACEAE NAVICULOID
....NAVICULA 11 2
...NITZSCHIACEAE
....NIT2SCHIA 11 2
...TA8ELLARIACEAE 

L ....TABELLARIA 0
CYANOPHYTA BLUE-GREEN ALGAE
.MYXOPHYCEAE
..CHROOCOCCALES COCCOIO
...CHROOCOCCACEAE 

0 ....ANACYSTIS 260 55

NOTE: 0 - DOMINANT ORGANISM! GREATER OR EQUAL TO 15%
L - LESS THEN 1«5S MAY NOT HAVE BEEN ACTUALLY COUNTED
ANALYSIS METHOD: SEDGWICK-RAFTER CHAMSER « 2oo-x MICROSCOPE
DIVERSITY INDICES. BASED ON ACTUAL COUNTS:

PHYL/OIV 1.305
CLASS 1.30S
ORDER 1.377

FAMILY 1.468
GENERA 1.672

APR. 20. 1976 
12*0 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

910 CELLS/ML

.ORGANISM_NAME_____________ .COMMON_NAME______ CELLS/ML PER.CENT

CHLOROPHYTA GREEN ALGAE 
CHLOROPHYCEAE 
.CHLOROCOCCALES 
..SCENEOESMACEAE
...SCENEOESMUS **0 49 
HRYSOPHYTA
8ACILLARIOPHYCEAE DIATOMS 
.CENTRALES CENTRIC 
..COSCINODISCACEAE
...MELOSIRA • o
.PENNALES PENNATE
..CYMBELLACEAE
...CYM6ELLA 25 3
..FRAGILARIACEAE
...SYNEDRA 0
..GOMPHONEMATACEAE
...GOMPHONEMA 25 3
..NAVICULACEAE NAVICULOIO
...GYROSIGMA 0
...NAVICULA 25 3
..NITZSCHIACEAE
...NITZSCHIA 370 41
..TA8ELLARIACEAE
...TA8ELLARIA 25 3

NOTE: o - DOMINANT ORGANISM; GREATER OR EQUAL TO 15%
L - LESS THEN IS; MAY NOT HAVE BEEN ACTUALLY COUNTED
ANALYSIS METHOD: SEOGWICK-RAFTER CHAMBER . 2oo-x MICROSCOPE
DIVERSITY INDICES. BASED ON ACTUAL COUNTS:

PHYL/DIV 0.999
CLASS 0.999
ORDER 0.999

FAMILY 1.597
GENERA 1.597
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05131500 LITTLE FORK RIVER AT LITTLEFORK, MN--Continued

JUNE 10, 1976 
0930 HOURS

IDENTIFICATION OF PHVTOPLANKTON 

2»700 CELLS/ML

.ORGANISM_NAME.

CHLOROPHYTA
.CHLOROPHYCEAE
..CHLOOOCOCCALES
...OCCYSTACEAE
....ANKISTROOESMUS
...SCENEDESMACEAE
....CRUCIGENIA
....SCENEDESMUS
..TETR4SPORALES
...COCCOMYXACEAE
....EL4KATOTHRIX
CHRYSOPHYTA
.8ACILLARIOPHYCEAE
..CENTPALES
...COSCINOOISCACEAE
....CYCLOTELLA
....MELOSIRA
..PENNftLES
...ACHNANTHACEAE
....ACHNANTHES
...NAVICULACEAE
....NAV1CULA
...NIT7SCHIACEAE
....NITZSCHIA
CYANOPHYTA
.MYXOPHYCEAE
..CHROOCOCCALES
...CHROOCOCCACEAE
....AGMENELLUM
....ANACYSTI5
....GOMPHOSPHAERIA

_COMMON_NAME. 

GREEN ALGAE

DIATOMS 
CENTRIC

PENNATE 

NAVICULOID

BLUE-GREEN ALGAE 

COCCOIO

CELLS/ML

39

310 
Z70

39

98
250

20

20

59

390

PER_CENT

1

10

1

0
15
44

NOTE: D - DOMINANT ORGANISM; GREATER OR EQUAL TO 15%
L - LESS THEN \%l MAY NOT HAVE BEEN ACTUALLY COUNTED 
ANALYSIS METHOD: SEDG*ICK-RAFTER CHAMBER « <JOQ-X MICROSCOPE 
DIVERSITY INDICES* BASED ON ACTUAL COUNTS: 

PHYL/OIV 1.384
CLASS 1.384
ORDER 1.591 

FAMILY 1.720 
GENERA Z.524
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05131500 LITTLE FORK RIVER AT LITTLEFORK, MM--Continued

JULY 13» 1976 
1400 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

5,800 CELLS/ML

.ORGANISM_NAME_________ _COMMON_NAME____ CELLS/ML PER_CENT

CHLOROPHYTA GREEN ALGAE 
.CHLOROPHYCEAE 
..CHLOHOCOCCALES 
...HYDRODICTYACEAE
....PEDIASTRUM 90 2 
...OCCYSTACEAE
....ANKISTROOESMUS 180 3 

L ....TETRAEORON 0 
...SCENEDESMACEAE
....SCENEOESMUS 500 9 
..ZYGNEMATALES
...DES-tlDlACEAE PLACOOERM OESMIOS

0 ....COSMARIUM 3,000 34 
CHRYSOPHYTA
.BACILLARIOPHYCEAE DIATOMS 
..CENT9ALES CENTRIC 
...COSCINOOISCACEAE
....CYCLOTELLA *>8 1 
..PENNALES PENMATE 
...FRAGILARIACEAE
....FRAGILARIA 200 3 
...GOMPHONEMATACEAE

L ....GOMPHONEMA 0 
...NIT7SCHIACEAE
....NITZSCHIA 180 3 
CYANOPHYTA BLUE-GREEN ALGAE 
.MYXOPHYCEAE 
..CHROOCOCCALES COCCOIO

CHROOCOCCACEAE
.AGMENELLUM 900 16
.ANACYSTIS
..AMACYSTIS INCERTA 1,600 27
.ANACYSTIS 90 2

NOTE! D - DOMINANT ORGANISM? GREATER OR EQUAL TO 15%
L - LESS THEN 1*» MAY NOT HAVE BEEN ACTUALLY COUNTED 
ANALYSIS METHOD! SEOGWICK-RAFTER CHAMBER » 200-X MICROSCOPE 
DIVERSITY INDICES, BASED ON ACTUAL COUNTS! 

PHYL/DIV 1.325 
CLASS 1.325 
ORDER 1.7B4 

FAMILY Z.045 
GENERA 2.476
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05131500 LITTLE FORK RIVER AT LITTLEFORK, UN—Continued

AUG. 24, 1976 
1345 HOURS

..ORGANISM_NAME;,
CHLOROPHYTA 
CHLOROPHYCEAE 
.CHLOROCOCCALES 
..OCCYSTACEAE 
...CHODATELLA 
HRYSOPHYTA 
BACILLARIOPHYCEAE 
.CENTSALES 
..COSCINOOISCACEAE 
...CYCLOTELLA 
.PENNALES 
..ACHNANTHACEAE 
...COCCONEIS 
..EUNOTIACEAE
...EUNOTIA
..GOMPHONEMATACEAE
...GOMPHONEMA
..NAVICULACEAE
...NAVICULA
...PINNULARIA
..NITZSCHIACEAE
...NITZSCHIA

JCOMMON_,HM 

GREEN ALGAE

DIATOMS 
CENTRIC

PENNATE

NAVICULOID

CELLS/ML

11

22

55

22

11

11
11

11

PER_CCNT

14

36

14

7

7
7

NOTE: 0 - DOMINANT ORGANISM! GREATER OR EQUAL TO 15%
ANALYSIS METHOD: SEDGUICK-RAFTER CHAMBER » zoo-x MICROSCOPE
DIVERSITY INDICESt BASED ON ACTUAL COUNTS!

PHYL/DIV 0.371
CLASS 0.371
ORDER 0.946
FAMILY 2.550
GENERA 2.692

UAU, *4 197h

OCT

Dtr

OS. 

20.

1700

1 300

1 jab 
101S 
1 300

(Dtr, f)

.0

I'.STAM.

TAK'tOUS

DIS

COS)

SOS-

pf-NnEO
seoi-

(»wu

SUS-
PFNOED

SfcOI-
HfcNT

OIS-

( T/D4Y)

8US.
seo.
F AUL

DIA".
X fl^fl

,06^ M

,1 1 ae. 

i|s 7iio

39 95

9. ft

SO

\tth iseu
279 S.<70
151 13SO

83
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05131500 LITTLE FORK RIVER AT LITTLEFORK, MN--Continued

205

SUSPENOEO.SEDIMENT DISCHARGE CTONS/OAY), «*TCR Y|*R OCTOBER 1975 TO SEPTET 1,7*

APRIL
MAY

I
DAY

1 
2
3
4
5

6
7 
B
9 

10

11 
12 
13
14 
15

16 
17 
IB 
19
20

21 
22
23
24 
25

26 
27 
28 
29
30
31

MEAN 
JISCHARGE 

<CFS>

970 • 
1350
1900
2800 
4010

7000 
9260 
8260 
7190 
6470

5940 
5360 
4790 
4320 
4140

4050 
4330 
4250 
4100 
3920

3720 
3440 
3110 
2810 
2530

2270 
2020 
1810 
1630
iaeo
...

MEAN 
CONCEN- 
TRATION 
(MG/L)

...

...

141

156 
168 
273 
301 
265

205 
168 
135 
104 
100

89 
104 
114 
94 
115

68 
54 
45 
39 
35

32
28 
26 
20 
17

...

SEDIMENT 
DISCHARGE 
(TONS/DAY)

IZI
... 
1530

2950 
4210 
6090 
5840 
4630

3290 
2430 
1750 
1210 
1120

973 
1220 
1310 
1040 
1220

683 
502 
376 
296 
239

196 
153
127 
68 
68

MEAN 
DISCHARGE 

(CFS)

1360
1370 
1370
1340
1300

1200 
1100 
998 
913 
840

777 
720 
660 
634 
588

564 
528 
493 
460 
438

410 
382 
359 
335 
316

298 
281 
267 
259 
260 
257

MEAN 
CONCEN* 
TRATION 
(MG/L)

21
20 
16
20

*«•«

•»•••

9

... 

...

... 

... 

... 

...

... 

.*.

»*»

. .

SEDIMENT 
DISCHARGE 
(TONS/.DAY)

78
7« 
59
72

...

... 
27

... 

... 

.».

.»*

... 

...

...

... 

... •

...

... 

... 
»»»

"BAN

JUNE

MEAN
CONCEN- - —- ...- 
TRATION DISCHARGE 
(MG/L) -(TONS/SAY)

TOTAL 119250 43543 21117

253
247
236
223
211

199
190
188
162
247

244
251
267
271
292

320
567
655
1720
1990

1900
1510
1120
653
711

676
867
1680
2220
2460

22970

• 9 6,0

119
364

553
I960

100 599
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05132000 BIG FORK RIVER AT BIG FALLS, MN

LOCATION,--Lat 48°11'4S", long 93°48'25", SW%SE% sec.35, T.155 N., R.25 W., Koochiching County, Hydrologic Unit 
09030006, on left bank at village of Big Falls, 700 ft (213 m) downstream from falls, 0,3 mi^O.S km) downstream 
from bridge on U.S. Highway 71, and 4,8 mi (7.7 km) upstream from Sturgeon River.

DRAINAGE AREA.--1,460 mi 2 (3,780 km2 ), approximately.

WATER-DISCHARGE RECORDS

PERIOD OF RECORD.--August to November 1909, April to November 1910, April 1911 to September 1912 (gage heights 
and discharge measurements only), June 1928 to current year.

REVISED RECORDS.--WSP 1308: 1935(M).

GAGE.--Water-stage recorder. Datum of gage is 1,144.71 ft (348.908 m) above mean sea level. Prior to June 10, 
1911, nonrecording gage at railroad bridge about 0.4 mi (0.6 km) upstream at different datum. June 10, 1911, 
to Sept. 30, 1912, and June 22, 1928, to Dec. 17, 1937, nonrecording gage at site 200 ft (61 m) upstream at 
same datum.

REMARKS.--Records good. Prior to 1971, a powerplant, located 0.3 mi (0.5 km) upstream, caused some diurnal 
fluctuation at low flows.

AVERAGE DISCHARGE.--48 years (1928-1976), 703 ft 3 /s (19.91 m 3 /s), 6.54 in/yr (166 mm/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 14,800 ft 3 /s '(419 m 3 /s) May 8, 9, 1950; maximum gage height, 
17.08 ft (5.206 m) May 8, 1950; minimum discharge recorded, 7 ft 3 /s (0.20 m 3 /s) Aug. 7, 1939.

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 3,750 ft 3 /s (106 m 3 /s) Apr. 8, gage height, 7.S3 ft (2.295 m) ; 
maximum gage height, 8.17 ft (2.490 m) Apr. 7 (backwater from ice); minimum discharge, 52 ft 3 /s (1.47 nr/s) 
Sept. 3; gage height, 2.74 ft (0.835 m).

DISCHARGfe IN CUBIC fEET PER StCOM), fcATEW YfcA« OCtOHtR 1975 tU
MfeAN VALUfcS

OCT DEC JAN c'AR

1976

OUL AbC

1
2
3
4
5

6
7
8
9

10

11
13
15
14
15

16
17
18
19
2P

2!
22
23
24
25

26
27
28
29
30
3?

TOTAL
MEAN
MAX
MJN

C^SM
I*.

C*L vw
WTB YR

469
467
464
4t>2
443

442
443
449
453
454

461
475
487
49?
489

49J
497
507
500
498

497
500
508
549
651

779
866
893
873
864
8?5

17250
556
893
442
,58
.44

1975 TOTAL
197b T1TAL

791
769
756
729
709

668
66»
652
637
624

605
595
584
568
540

547
566
575
638
«*>**

699
729
720
710
690

670
650
620
hon
560
...

19555
652
791
540
,45

,50

423349
173744

535
500
475
&50
*>35

418
400
385
375
360

350
300
330
320
315

305
295
290
285
260

270
265
260
255
250

?48
242
238
233
230
228

10162
3?8
535
228
.22
,26

HEAN
HEAN

224
220
218
2»4
?10

208
205
202
200
198

196
194
192
190
190

1H9
J88
186
1 84
184

184
184
184
184
184

184
184
184
164
184
184

6<M6
194
224
184
.13
.15

M60 MAX
475 MAX

I6u
184
l«4

1 Hu

164

184
S84
184
V84
184

164
184
184
184
164

164
184
184
184
1841

184
184
165
185
ids

185
165
185
185
...
...

5343
184
IBS
\84
.13
.14

9080
3580

t$c,

165
185
185
166

1»6
186
166
187
187

188
188
!88
189
191

193
1 96
199
20*
208

213
220
226
232
2«2

254
273
303
345
400
500

7009
226
500
1P5
,15
,19

MJN 205
"IN S6

700
800
1000
1300
1700

2300
3440
3580
3210
3060

2680
2620
2'JOO
2260
2190

2150
2410
2410
233n
2260

2180
2060
1950
1840
1720

1600
1480
1360
1270
1200
...

61660
2055
3560
700
1.41
1.57

CFS«
CFS-M

iiao
1 180
1140
1100
1050

1000
974
919
8h8
02«

794
754
702
652
638

622
583
546

497
457

446
4t>3
425
397
371

352
340
331
326
324
314

20555
663

1180
314
,45
.52

,79 IN
.33 IN

300
286
291
273
,»S7

245
<i28
222
217
217

228
240
258
257
273

307
3eJ
423
468
494

494
451
39U
342
364

429
63«
882

1030
1 130
— *

11999
400

1130
217
.27
.31

10.79
4,43

1050
877
721
591
48b

410
422
415
473
345

340
• 307

277
256
236

220
lit
1 92
18(>
U5

165
160
\54
\ut>
J41

138
133
1^5
le>4
le«
121

9631~*n
1050
Ul
.21
.25

116
il**
10*
106
l«o

1U1
94
93
97

ior

99
9u
92
91
89

90
88
8«
82
87

89
87
83
78
74

73
70
68
6(5
65
60

2754
68,8
116
60
,0b
.07

59
59
56
S9
59

58
58
58
57
58

60
t>5
69
67
65

63
61
60
59
60

60
60
bO
59
61

61
61
60
00
58

...

1810
60,3

69
56
.04
,05



LAKE OF THE WOODS BASIN

0513200Q BIG FORK RIVER AT BIG FALLS, MN--Continued 
(National stream-quality accounting network station)

WATER-QUALITY RECORDS

PERIOD OF RECORD.--Water years 1968, 1971 to current year. 

REMARKS.--Letter B indicates non-ideal colony count.

*AT£R OUALITY DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

207

DATE

otc
08...

MAR

Ofi,,.
JUN
10...

AUG
*3...

DATE

DEC
08..,

MAR
°e...

J to...**L.

TOTAL
ARSENIC

TIME (AS)
(UG/L)

(01002)

1505 0

IflSO Z

1430 0

1030 2

DIS
SOLVED TOTAL
IRON LEAD
(FE) (PB)

(U5/L) (UG/L)
(01006-) (01051)

100 <100

200 <100

40 14

30 <100

SUS
PENDED
ARSENIC

(AS)
(UG/L)

(01001)

0

0

0

1

DIS
SOLVED
LEAD
(P6)

(UG/L)'
(01009)

1

2

3

3

TOTAL
CAD
MIUM
(CD)

(UG/L)
(01027)

<io

<in

1
<to

TOTAL
MAN-
GANESE
(MN)

(UG/L)
(01055)

40

50

90

too

DIS
SOLVED
CAD
MIUM
(CD)

(UG/L)
(01025)

0

0

0

1

DIS
SOLVED
MAN-
GANESE
(MN)

(ue/D
(01096)

30

30

50

00

TOTAL
CHRO
MIUM
(CR)

(UG/L)
(01034)

10

0

<10

0

TOTAL
MERCURY

(HG)
(UG/L)

(71900)

,0

,0

«,5

.0

DIS
SOLVED
CHRO
MIUM
(CR)

(UG/L)
(01030)

<10

0

10

0

DIS
SOLVED

HERCURY
(HG)

(UG/L)
(71890)

,0

.0

<,5

.0

TOTAL
COBALT
(CO)

(UG/L)
C01037)

<50

<50

0

<50

TOTAL
SELE
NIUM
(SI)

(UG/L)
(01107)

0

1
' 0

a

• DIS
SOLVED
COBALT
(CO)

(UG/L)
(01035)

0

0

0

0

DIS
SOLVED
SELE
NIUM
(St)

(UG/L)
(01105)

0

0

0

0

OIS-
TOTAL SOLVED TOTAL
COPPtR COPPEK IRON
CCU) (CU) (Ft.)

(UG/L) (UG/L} (UG/L)
coioao (oiooo) (oioob)

<10 0 300

<10 1 010

0 0 170

<10 I liO

DIS- TOTAL
TOTAL SOLVEP ORGANIC
ZINC ZINC CARBON
UN) (ZN) (C)

(US/L) (UG/L) tMG/L)
(01092) (01090) (00660)

00 0 21

50 0 15

10 0 10

10 0 10

LENGTH PFRJ- UNCOR- UNCO»-

DATE
TIME

OF
fxpQ- B
SUSP
(DAYS)

PHYTQN p tR I- HECTEO
I0MASS PHYTON PfcHI-
TOTAL BiciMASS PMVTQM
DRY

rtFIGHT

G/SO H
w
ASH C
tIGHT P

HLORO-
HYLL A

G/SQ « HG/SQ M.
(00022) (00575) (Ou572) (52226)

DEC.
08. ,,

MAR
08...

1515

1030

<lj?

"9

l.SO

.200

,800

,100

INSTAN

.300

.100

SUS'

RFCTtD
PtRI-
PHYTON

CH
PH

'LQRO-
YLL b

MG/SQ M
(32226) '

•
TANfcOUS PEEPED

TEMPER.

DATE

DCT
27.,

DEC
08.,

JAM
19, ,

MAR
06..

APR
19,,

JUN
10,,

JUL
is,.

AUG
23,,

TIME ATIJRE
DIS- SEOI *

CHARGE, MEMT
(OFG C) (CFS) (MG/L)

. 1500

, 1505

1330

. 1050

, lOJO

1030

. 1030

. 1030

u.

,

,

,

9.

25.

?2,

20,

0

0

0

0

5

0

0

0

670

387

180

166

?2<»0

219

309

80

15

9

a

h

31

6

2

3

,000

,000

SUS
PENDED
SEDI
MENT
DIS

CHARGE
(T/OAY)

3b

9.0

2.0

3.0

187

3.5

1,7

,68

BIOMASS
PIGMENT
RATIO

2300

1000

SAMPLING
METHOD

POLYETHYLENE
STRIP
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WATER QUALITY OAT*, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

DATE

OCT
27...

DEC
08...

JAN
1'...

MAR
08...

APR

1"...
JUN
10...

JUL
12...

AUG
23...

DATE

OCT
27...

DEC
09...

JAN
1">...

MAR
OS...

APR
19...

JUN
10...

JUL
12...

AUG
23...

TIME

1500

1505

1330

1030

1U30

ia30

1030

1430

NON-
CAR-
BONATE
HARD
NESS
(MG/L)

(00902)

6

6

0

0

9

6

15

9

INSTAN
TANEOUS
DIS

CHARGE
(CFS)

(00061)

870

387

180

186

2240

219

30P

*4

DIS
SOLVED
CAL
CIUM
(CA)

(MG/L)
(00915)

29

^9

01

03

18

36

27

3fl

SPE 
CIFIC 
CON
DUCT
ANCE

(MICRO-
MHOS)
(00095)

230

275

300

32n

134

260

171

260

DIS
SOLVED
MAG
NE
SIUM
(MG)

(MG/L)
(00925)

8,6

12

12

12

5.9

11

8.3

13

PH

(UNITS)
(00000)

7.8

e.u

7.6

7.6

7.«

8.U

A.O

7.5

DTS-
SOLVED
SODIUM
(NA1

(MG/L)
(009JO)

2.3

2.9

1.2

3.8

2.3

2.7

2.3

3.9

AIR
TEMPER
ATURE
(DEC C)
(00020)

3.5

-4.5

..

U5

12.0

33.0

23.5

27.0

PERCENT
SODIUM

(00932)

4

4

6

5

7

0

<•>

5

TEMPER
ATURE

COfcG C)
100010)

4.0

,0

.0

.0

9.5

25.0

22.0

24.0

SODIUM
AD-

SDRP-
TION

RATIO

(00931)

.1

.1

.1

.1

.1

.1

.1

.1

TUR-
610-
ITV

(JTU)
(00070)

a

5

5

3

It

2

3

I

DIS
SOLVED
PO
TAS
SIUM
(K)

(MG/L)
(00935)

1.2

1.9

2.3

2,0

1.4

1.6

,o

1.2

PfcCAL 
COLI-
FORM
(COL,
PER

100 ML)
(31616)

20

S

5

17

12

96

BIO

5

ALKA
LINITY

AS
CAC03
(MG/L)

(00410)

102

141

160

161

60

129

86

139

STREP 
TOCOCCI
(COL
ONIES
PER

100 «L)
(31679)

36

0

1

6

9

23

814

mm

DIS
SOLVED

SULFATE
(S04)
(MG/L)

(00945)

4.0

6.7

8.5

4.1

6.7

5.9

8.0

9.9

HARU-
NESS
(CA,MG)
(«G/L)

(00900)

110

150

150

160

69

100

100

150

DIS
SOLVED
CHLO
RIDE
(CL)
(*6/L)

C00940)

3,1

I. 1*

1.5

1."

!.!>

1."

2.7

1.0

DATE

OCT
27...

DEC
08...

JAN
19...

MAR
oe...

APR
19...

JUN
JO...

JUL
12...

AUG
23...

DIS
SOLVED
FLUO-
RIDE
(F)

(M6/L)
(00950)

.1

.1

.2

.1

.0

.1

.1

.1

DIS
SOLVED
SILICA
(SIQ2)
(MG/L)

(00955)

6.3

11

12
13

5.0

3.6

6.5

3.3

DIS
SOLVED
SOLIDS
(RfcSI-
Dut AT
uo o
(MG/u

(70*00)

108

176

196

195

111

162

147

161

DIS
SOLVED
SOLIDS
(SUM OF
CONSTI
TUENTS)
(MG/L)

(70301)

118

160

178

176

77

140

108

155

DIS
SOLVED
SOLIDS
(TONS
PfcR
AC-FT)
(70303)

.20

.24

.27

.27

.15

.22

.20

.22

DIS
SOLVED
SOLIDS
(TONS
PER
DAY)

(70303)

349

166

97. «

97.9

671

95. S

122

36.9

TOTAL
KJtL-
OAML
NITRO
GEN
(N)

(MG/L)
(00625)

1.3

1.0
.77

.67

1.3

.63

1.1

.54

TOTAL
NITRITE

PLUS
NITRATE

(N)
(MG/L)

100630)

.05

.10

.16

.34

.07

.01

.03

.06

TOTAL
PHOS
PHORUS
(p)

(MG/L)
(00665)

.02

.02

.02

.03

.05

.03

,OU

.02
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OCT. 27, 1975 
1500 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

3,800 CELLS/ML

_ORGANISM_NAME.

CHLOROPHYTA
.CHLOROPHYCEAE
..CHLOPOCOCCALES
...OCCYSTACEAE
....ANKISTROOESMUS
....OICTYQSPHAERIUM
....KI«?CHNFRIELLA
....SE! ENASTRUM
...SCEMEOESMACEAE
....CRStCIGENIA
....SCENEOESMUS
..TETRASPORALES
...PALMELLACEAE
....GLOEOCYSTIS
..VOLVOCALES
...CHLflMYOOMONAOACEAE
....CHLAMYDOMONAS 
CHRYSOPHYTA 
.BACILLARIOPHYCEAE 
'..CENT^ALES 
...COSCINOOISCACEAE 
....CYCLOTELLA 
....MELOSIRA
..PENN4LES
...ACHK'ANTHACEAE
....ACHNANTHES
....COCCONEIS
...CYMlELLACEAE
....CYM8ELLA
....EPITHEMIA
...GOMPHONEMATACEAE
....GO^PHONEMA
...NAVICULACEAE
,...GY«?OSIGMA
....NAVICUtA
....PINNULARIA
...NIT7SCHIACEAE
....NITZSCHIA
.CHRYSOPHYCEAE
..CHPYSOMONAOALES
...MALLOMONAOACEAE
....MALLOMONAS
.BACILLARIOPHYCEAE
..PENNflLES 
...ACHWANTHACEAE 
....RHOICOSPHENIA 
CYANOPHYTA

.MYXOPHYCEAE 

..CHPOOCOCCALES 

...CHROOCOCCACEAE 

....AGMENELLUM

GREEN ALGAE

DIATOMS 
CENTRIC

PENNATE

NAVICULOIO

YELLOW-BROWN ALGAE

DIATOMS 
PENNATE

BLUE-GREEN ALGAE 

COCCOIO

CELLS/ML

89
120
340
59

380

1ZO

30

330
120

30
59

30
30

59

30
89
30

180

30

30

PER_CENT

17

\Z
4

NOTE: 0 - DOMINANT ORGANISM! GREATER OR EQUAL TO 15%
ANALYSIS METHOD: SEOGWICK-RAFTER CHAMBER , 2oo-x MICROSCOPE 
DIVERSITY INDICES, BASED ON ACTUAL COUNTS:

PHYL/DIV 1.312
CLASS 1.451
ORDER 3.089 

FAMILY 3.971 
GENERA 3.861
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DEC. 8. 1975 
1545 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

700 CELLS/ML

.ORGANISM_NAME.

CHLOROPHYTA
.CHLOROPHYCEAE
..CHLOROCOCCALES
...OCCYSTACEAE
....ANKISTROOESMUS

L ....KIRCHNERIELLA
I. ....OOCYSTIS 

CHRYSOPHYTA 
.BACILLARIOPHYCEAE 
..CENTPALES 
...COSCINOOISCACEAE 
....CYCLOTELLA 
....MELOSIRA
..PENN4LES
...ACHNANTHACEAE
....COCCONEIS
...FRAGILARIACEAE
....ASTERIONELLA
....SYNEDRA
...GOMPHONEMATACEAE
....GOMPHONEMA
...NAVICULACEAE

L ....GYPOSIGMA 
....NAVICULA 
...NITZSCHIACEAE 
....NITZSCHIA 
...SURIRELLACEAE

L ....CYMATQPLEURA 
....SURIRELLA 
.CHRYSOPHYCEAE 
..CHRYSOMONADALES 
...OCHROMONADACEAE 
....DINOBRYON 
CYANOPHYTA 
.MYXOPHYCEAE 
..OSCILLATORIALES 
...NOSTOCACEAE

0 ....APHANIZOMENON 
...OSCILLATORIACEAE

L ....OSCILLATORIA 
EUGLENOPHYTA 
.EUGLEWOPHYCEAE 
..EUGLENALES 
...EUGf ENACEAE

L ....TRACHELOMONAS

_COMMON_NAME. 

GREEN ALGAE

DIATOMS 
CENTRIC

PENNATE

NAVICULOID

YELLOW-BROWN ALGAE

BLUE-GREEN ALGAE 

FILAMENTOUS

EUGLENOIDS

CELLS/ML

13

40
13

13

40
53

13

40

79

13

370

PE«_CENT

11

53

0

NOTE: o - DOMINANT ORGANISM; GREATER OR EQUAL TO is*
L - LESS THEN 1%» MAY NOT HAVE BEEN ACTUALLY COUNTED
ANALYSIS METHOD: SEDGWICK-RAFTER CHAMBER » aoo-x MICROSCOPE
DIVERSITY INDICES* BASED ON ACTUAL COUNTS:

PHYL/DIV 1.112
CLASS 1.225
ORDER 1.514

FAMILY 3.Z84
GENERA 2.475
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JAN. 19, 1976 
U30 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

60 CELLS/ML

.ORGANISM_NAME.

CHRYSOPHYTA 
8ACILLARIOPHYCEAE 
.CENT9ALES 
..COSCINOOISCACEAE 
...MELOSIRA 
...STFPHANOOISCUS 
.PENNALES 
..ACHMANTHACEAE 
...COCCONEIS 
..FPAGILARIACEAE 
...SY^EDRA 
..NAVICULACEAE 
...NAVICULA 
..NIT7SCHIACEAE 
...NITZSCHIA

_COMMON_NAME.

DIATOMS 
CENTRIC

PENNATE

NAVICULOID

CELLS/ML

17

9

13

9

PER_CENT

14
7

29

14

21

14

NOTE! 0 - DOMINANT ORGANISM; GREATER OR EQUAL TO Ib*
ANALYSIS METHOD: SEOGWICK-RAFTER CHAMBER » 2oo-x MICROSCOPE
DIVERSITY INDICES* BASED ON ACTUAL COUNTS:

ORDER 0.750 
FAMILY 2.271 
GENERA 2.468

MAR. 8, 1976 
1430 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

150 CELLS/ML

^ORGANISM_NAME.

CHRYSOPHYTA
.BACILLARIOPHYCEAE
..CENTOALES
...COSCINODISCACEAE
....MELOSIRA
..PENNALES
...ACHNANTHACEAE
....COCCONEIS
...FRAPILARIACEAE
....ASTERIONELLA 
...SYMEDRA 
..MAVICULACEAE 
...NAVICULA 
..NIT7SCHIACEAE 
...NITZSCHIA

.COMMON_NAME.

DIATOMS 
CENTRIC

PENNATE

NAVICULOID

CELLS/ML

10

20

30

PER_CENT

53

13

20

NOTE: D - DOMINANT ORGANISM; GREATER OR EQUAL TO ib%
ANALYSIS METHOD: SEOGWICK-RAFTER CHAMBER » <eoo-x MICROSCOPE
DIVERSITY INDICES* BASED ON ACTUAL COUNTS:

ORDER 0.997 
FAMILY 1.857 
GENERA 1.923
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APR. 19, 1976 
1*30 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

1.600 CELLS/ML

_ORGANTSM_NAME.

CHLOROPHYTA
.CHLOROPHYCEAE
..CHLOPOCOCCALES
...HYDROOICTYACEAE
....PEOIASTRUM
...OCCYSTACEAE
....ANKISTROOESMUS
....CHODATELLA
....OICTYOSPHAERIUM
....SEIENASTRUM
..VOLVOCALES
•..CHL4MYOOMONAOACEAE
....CHLAMYDOMONAS
CHRYSOPHYTA
.BACILLARIOPHYCEAE
..CENTPALES
*..COSCINODISCACEAE 
....CYCLOTELLA 
....MELOSIRA 

L ....STEPHANOOISCUS
..PENN4LES
...ACHNANTHACEAE
....ACHNANTHES
....COCCONEIS
...CYMRELLACEAE 

L ....CYMBELLA 
L ....RHOPALOOIA

...FRAGILARIACEAE

....ASTERIONELLA

....SYNEDRA

...60MPHONEMATACEAE 
L ....GO"PHONEMA

...MERIDIONACEAE 
L ....MEPIDION

...NAVICULACEAE 
L ....GYROSIGMA

....NAVICULA

...NIT7SCHIACEAE 

....HANTZSCHIA 

....NITZSCHIA 

...SURIRELLACEAE 
L ....SU«IRELLA 

.CHRYSOPHYCEAE 

..CHRYSOMONAOALES 

...CHROMULINACEAE 
,...CH«YSOCOCCUS 
CYANOPMYTA

.MYXOPHYCEAE 

..OSCILLATOR1ALFS 

...OSCILLATORIACEAE 
0 ....OSCILLATORIA

_COMMON_NAME. 

GREEN ALGAE

DIATOMS 
CENTRIC

PENNATE

NAVICULOIO

YELLOW-BROWN ALGAE

BLUE-GREEN ALGAE 

FILAMENTOUS

CELLS/ML

310

30
120
15

30

210
60

45
110

30 
IS

75

15
230

PER_CENT

13

3 
Z
7 
I

13

360

NOTE: 0 - DOMINANT ORGANISMt GREATER OR EQUAL TO lb%
L - LESS THEN 1%! MAY NOT HAVE BEEN ACTUALLY COUNTED
ANALYSIS METHOD: SEDGWICK-RAFTER CHAMBER » 2oo-x MICROSCOPE
DIVERSITY INDICES. BASED ON ACTUAL COUNTS:

PHYL/DIV 1.491
CLASS 1.645
ORDER 2.186

FAMILY 2.988
GENERA 3.477



LAKE OF THE WOODS BASIN 

05132000 BIG FORK RIVER AT BIG FALLS, MN--Continued

213

JUNE 10, 1976 
1430 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

3,300 CELLS/ML

.ORGANISM_NAME.

CHLOPOPHYTA 
.CHLOROPHYCEAE 
..CHLOPOCOCCALES 
.. OCCYSTACEAE 
.. .ANKISTRODESMUS 
.. .KIRCHNERIELLA 
.. .OOCYSTIS 
.. .TETRAEOROM 
.. SCENEDESMACEAE 

0 .. .CRUCIGENIA 
0 .. .SCENEDESMUS 

CHRYSOPHYTA 
.8ACILLARIOPHYCEAE 
..CENTRALES 
...COSCINOOISCACEAE 
....CYCLOTELLA 
..PENNALES 
...ACHNANTHACEAE 
....COCCONEIS 
...CYM8ELLACEAE 
....RHOPALOOIA 
...NAVICULACEAE 
....NAVICULA 
...NIT7SCHIACEAE 
....NITZSCHIA
CYANOPHYTft
.MYXOPMYCEAE 
..CHROOCOCCALES 
...CHROOCOCCACEAE 

0 ....ANACYSTIS

.COMMON_NAME. 

GREEN ALGAE

DIATOMS 
CENTRIC

PENNATE

NAVICULOID

BLUE-GREEN ALGAE 

COCCOIO

CELLS/ML

97
32

190
32

640
580

390

64

32

64

32

1,100

PERCENT

3
1
6
1

20
18

12

2

1

2

1

34

NOTE! D - DOMINANT ORGANISM; GREATER OR EQUAL TO lb%
ANALYSIS METHOD: SEDGWICK-RAFTER CHAMBER , zoo-x MICROSCOPE
DIVERSITY INDICES, BASED ON ACTUAL COUNTS:

PHYL/DIV 1.479
CLASS 1.479
ORDER 1.641

FAMILY 2.123
GENERA 2.669

AUG. 23. 1976 
1430 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

2,800 CELLS/ML

.ORGANISM_NAME.

CHLORO°HYTA
.CHLOROPHYCEAE
..CHLOROCOCCALES
...COELASTRACEAE
....COELASTRUM
...OCCYSTACEAE
....DICTYOSPHAERIUM
...SCEMEDESMACEAE
....SCENEDESMUS
CHRYSOPHYTA
.BACILLARIOPHYCEAE
..CF.NT»ALES
...COSCINODISCACEAE
....CYCLOTELLA
..PENN4LES
...NIT7SCHIACEAE
....NITZSCHIA

.COMMON_NAME. 

GREEN ALGAE

DIATOMS 
CFNTRIC

PENNATE

CELLS/ML

140

2*500

48

48

71

PER_CENT

5

89

2

NOTE: o - DOMINANT ORGANISM; GREATER OR EQUAL TO 15%
ANALYSIS METHOD: SEDGWICK-RAFTER CHAMBER , zoo-x MICROSCOPE
DIVERSITY INDICES, BASED ON ACTUAL COUNTS:

PHYL/OIV 0.2S3
CLASS 0.253
ORDER 0.294

FAMILY 0.702
GENERA 0.702
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JULY 12, 1976 
1430 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

740 CELLS/ML

_ORGANISM_NAME.

CHLOROPHYTA
.CHLOROPHYCEAE
..CHLOROCOCCALES
...OCCYSTACEAE
....KIPCHNERIELLA
....OOCYSTIS
...SCENEOESMACEAE 

0 ....CROCIGENIA
..VOLVOCALES
...CHLAMYOOMONAOACEAE
....CHLAMYOOMONAS
..ZYGNEMATALES
...DESMIDIACEAE
....CLOSTERIUM
CHRYSOPHYTA
.BACILLARIOPHYCEAE
..CENTOALES
...COSCINOOISCACEAE 

0 ....MELOSIRA
..PENN4LES
...ACHNANTHACEAE 
....ACHNANTHES 
....COCCONEIS 
...CYMBELLACEAE
....AMPHORA 
....CYM8ELLA 
....EPITHEMIA 
...FRAGILARIACEAE 
....FRAGILARIA 
...GOMPHONEMATACEAE 
....GOMPHONEMA 
...NAVICULACEAE 
....NAVICULA 
...NIT7SCHIACEAE 
....NITZSCHIA 
.XANTHOPHYCEAE 
..HETE»OCOCCALES 
...CHLOROTHECIACEAE 
....OPHIOCYTIUM 
CYANOPHYTA 
.MYXOPMYCEAE 
..OSCILLATORIALES 
...NOSTOCACEAE 

D ....ANABAENA
...OSCTLLATORIACEAE 
....OSCILLATORIA

_COMMON_NAME. 

GREEN ALGAE

CELLS/ML

PLACOOERM OESMIDS

DIATOMS 
CENTRIC

PENNATE

NAVICULOIO

YELLOW-GREEN ALGAE

SLUE-GREEN ALGAE 

FILAMENTOUS

170

150

12
36

6
12
6

6

12

60

18

PER_CENT

1
3

23 

I

1

20

2
5

1
2
I

1

2

8

2

110

96

15

13

NOTE: D - DOMINANT ORGANISM* GREATER OR EQUAL TO lb%
ANALYSIS METHODS SEOGWICK-RAFTER CHAMBER » 200-X MICROSCOPE 
DIVERSITY INDICES* BASED ON ACTUAL COUNTS: 

PHYL/DIV 1.5S2 
CLASS 1.610 
ORDER 2.142 

FAMILY 3.091 
GENERA 3.221
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LOCATION. --Lat 48°38'04", long 93°54'47", in NWaSE^i sec. 36, T.160 N. , R.26 W. , Koochiching County, Hydrologic 
Unit 09030004, on left bank at Manitou Rapids, 4 mi (6 km) west of Indus.

DRAINAGE AREA. --19 ,400 mi 2 (50,200 km2 ), approximately.

PERIOD OF RECORD. --July 1928 to current year. Monthly discharge only for some periods, published in WSP 1308. 
October 1911 to October 1924 (gage heights only) at site near Birchdale in files of Corps of Engineers. 
Published as "near Birchdale" 1932-34.

GAGE. --Water-stage recorder. Datum of gage is 1,062.48 ft (323.844 m) above mean sea level. Prior to Nov. 10, 
1934, nonrecording gage at site near Birchdale 7 mi (11 km) downstream at different datum.

REMARKS. --Re cords good. Diurnal fluctuation caused by powerplant at International Falls. Some regulation at 
low and medium flows by Rainy and Namakan Lakes.

COOPERATION. --This station is maintained by the United States under agreement with Canada. 

AVERAGE DISCHARGE. --48 years, 12,890 ft 3 /s (365.0 m 3 /s) , 9.02 in/yr (229 mra/yr) .

EXTREMES FOR PERIOD OF RECORD. --Maximum discharge, 71,600 ft 3 /s (2,030 m3 /s) May 12, 1950, gage height, 21.04 ft 
(6.413 m) ; minimum daily, 928 ft 3 /s (26.3 m 3 /s) Dec. 26, 1929.

EXTREMES FOR CURRENT YEAR. --Maximum discharge, 26,600 ft 3 /s (753 m3 /s) Apr. 9, gage height, 11.04 ft (3.365 m) ; 
minimum, 4,060 ft 3 /s (115 m 3 /s) Sept. 28, gage height, 1.9S ft (0.594 m) .

JC CUBIC PP.* SECOND, *ATFR YFAR "CTOBtR 1975 TO 5fePTEMBE» 1976

DAY

1 
2
3 
4
5

6 
7 
8 
9 

10

1 1
12
13
1 4

15

16
17
18
19
20

21
?<?
23
?4
25

26
27
28
29
30
^

TPTH
MEAM
MAX
MINI
C* Si*
T*.

C»L YR
WTB YP

4950 

4790 

4830

4760 
4740

4R90
4860

4840
4990
5130

5220
51 80
5130
5100
5090

5030
5240
5S50
5370
5520

57) o
6030
6430
6640
7550
7900

MOV

7980 
7750

7570 

7250

8500
8360
R 380
8270
8220

8250
8240
8260
8130
8060

91 00
8280
8460
8740
8SOO

9000
9500
9700
9700
97on
...

166000 250940
535S
7990
4650

, ?8
.32

1975 TOTAL
1976 TflTAl.

8365
9700
72*0

t m
,4«

494>

SfctJ

DFC

9600

9500 
9500

9500 
9500 
9500 
9500

9500
9500
9400
9400
9 '4 00

9400
9aoo
9aoo
9400
9300

9700
9300
9300
9300
9?00

9300
9200
8400
6300
90QO
9000

2«9|0«
9326
94,00
fiJOO

. "^

.55

}S60 Mf. Al>
>180 *IAP

JAM

91 r.o
9) 00 
9100 

9100 
9100

9100 
9100 
9100 
9H50 
900Q

9000
9000
9000
9000
9000

9QOO
9000
9000
9000
8950

8900
8900
8900
8900
8900

B900
Mgoo
H900
8900
8900
S900

27«700
8990
9JOO
8900

u to
.53

„ 15S e, n
>t 9869

8900 

6900

8600 
7700

7300

7300
7300
7300
7300
7350

7 'J 0 0
740!)
7400
7450
7400

7300
7250
7200
71UO
7150

72oo
7 350
7600
7750
...
...

222150
766o
891)0
7100
• *9
."3

WAX
"AX

MAR

7850 
7800 
7750 
7700 
7400

9150

9000
9100
9?PO
9650

1 0800

1 1000
1 !0l>0
1 1 QOO
11000
1 1 000

11000
1 1000
10900
1 0700
1*500

1 04U 0
10400
10900
1 1 3(10
1 1 7(> 0
12400

^05000
98 $9
12400
7250
.51
.5«

52500 «TP
260«0 M"

APR

1 3400

16100 
17200 
18500

20000 
21800

24600

23500
22600
21600
?0700
20300

?0<00
20500
20800
20800
20400

20400
22100
22500
22100
21600

21000
20500
2oooo
1 9500
19101
...

618300
2061 0
26000
13400

i Uh

1.19

« 4650
i 4120

1-AY

18600 
18700

18100 
17900 
17600 
17400 
17000

15900
15100
13700
1 3200
12900

12700
12700
12600
12400
12300

12*10
12200
12100
I 2 0 0 0
I 19AO

1 1 800
11 400
H2nO
1 1 OOQ
I 1 0f>0
11000

4421PO
1 4260
18800
11000

. 7"
,«5

(.(•$* .70
CFS" .51

106QO 
9750 
9330
9220 
8770

8600 
8540 
8660 
8590 
8590

8620
8800
9080
9320
9930

lOaoo
10500
1 1000
1 1600
12200

12300
12000
1 1500
1 0 9 0 1
10700

1 1200
1230^
13700
15400
16700
...

314«0o
10630
16700
85uO
.55
.61

IN 9,48
TM 6. .93

Jut,

16800 
16100 
15200

1340Q

12900 
12600 
12600 
12600 
12400

12£0o
12000
11900
11700
H60u

11500
I 1400
11300.
11300
11500

11 '00
11600
11500
11500
Si Son

1140Q
1 1 iOu
1100Q
11000
1140Q
1 1 f 0 li

38080Q
12280
16800
11000

.6 4

.73

AuG

11700, 
1.1500 
11300 
10300 
8580

7870 
7500 
7160 
6870 
66)0

6560
658Q
6580
6460
6260

6100
5780
5u90
5400
sseo

5300
5300
5040
49QO
4850

4910
4860
4850-
4900
4830
4700

?04a20
6S94
11700
4700

.-i**

.i'

SEP

4730 
0920

4840

4690 
4650 
4640

4630
4630
4580
4500
436(1

4330
4270
4420
4560
4580

4590
4570
4580
4550
4550

4500
4410
«U70
4120
4170
...

135870
4529
4920
4120
,23
,26
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05134200 RAPID RIVER NEAR BAUDETTE, MN

LOCATION.--Lat 48°32'10", long 94°33'45", in SEVNEV sec.l, T.158 N., R.31 W., Lake of the Woods County, Hydro- 
logic Unit 09030007, on left bank 20 ft (6 m) upstream from bridge on State Highway 72, 1.2 mi (1.9 km) 
downstream from North Branch Rapid River, and 12 mi (19 km) south of Baudette.

DRAINAGE AREA.--543 mi 2 (1,406 km 2 ).

PERIOD OF RECORD.--October 1956 to current year.

GAGE.--Water-stage recorder. Datum of gage is 1,093.92 ft (333.427 m) above mean sea level, Minnesota Highway 
Department bench mark.

REMARKS.--Records good except those for winter period, which are fair. 

AVERAGE DISCHARGE.--20 years, 329 ft 3 /s (9.317 m 3 /s), 8.23 in/yr (209 mm/yr).

F RECORD.--Maximum discharge, 5,500 ft*/s (156 m 3 /s) Apr. 14, 1969, gage height, 17.86 ft 
, 0.1 ft 3 /s (0.003 m 3 /s) Aug. 13, 1961, gage height, 1.18 ft (0.360 m).

EXTREMES FOR PERIOD OF 
(5.444 m); minimum

EXTREMES OUTSIDE PERIOD OF RECORD.--Flood of May 11, 1950, reached a stage of 21.1 ft (6.431 m) , from information 
by local residents and Minnesota Highway Department, discharge, about 7,000 ft 3 /s (198 m'/s).

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 1,500 ft 3 /s (42.5 m 3 /s) Apr. 4, gage height, 8.62 ft (2.627 m) , 
backwater from ice; maximum gage height, 8.72 ft (2.658 m) Apr. 5, backwater from ice; minimum discharge, 
0.60 ft 3 /s (0.017 m 3 /s) Sept. 18,19, gage height, 1.38 ft (0.421 m).

1 !< CU*K F EET PER Sf-djM'j, ^ YfeftR 'OOHEK 1975 TO Sfcf>Tt«SfcR 1976

OCT StP

1
2
3
4
5

6
7
8
9

10

1 !
1?
11
1 «
!5

16
17
18
19
20

2t
22
23
24
25

26
27
28
29
30
31

TOTAL
«(• AN
"AX
«IN
rfSM
TM,

CAC ye
»> T P V R

15
15
1 3
13
1 \

It
1 1
1 1
1 1
12

12
17
18
24
ill

62
S3
M
«6
U'J

40

37
39
57

104

147
16<;
176
17A
167
163

1 759
56.7
176

1 1
. ' 0
.'2

1"7S TOTAL
J97fe intit

161
15*
151
147
139

132
12'
124
\ 16
109

1 06
U'l
9<
It9
1 1«

109
10'
9^
116
103

9n
7?
61
52
45

"0
35
31
2»
25

...

2889
96,3 1
)61
25
.1*
.20

1 17972,7"
U76<I6,83

22
20
!9
19
18

18
1»
18
lt>
IK

18
1 8
th
18
1»

16
t*
1 7
1 7
17

17
17
17
!7
17

17
17
16
16
1 «
10

546
7.7
22
16

.03

.04

M(- AIM

"K AN

16
16
16
11
15

15
1«.
15
15
1 <.

1 ii
) 4
1 'J
1«

14

13
1 *
1?
13
13

12
12
j 2
12
!2

1 1
11
1 1
1 I
10

1 0

aio
J3.2

16
10

.02

.03

3? 3
130

10
1 0
9.9
9.7
9,5

9.4
9.2
9, 1
^.l'

«.*

M, ;
*.6
P. 5
ft, 4
M, 'J

«.d
8,U

4,0
«,<*
8.4

8.4
?,4
8,4
8,4
8.4

8.4
8,'J
8.5
6.5
...

255,0
8.79

10
8,4
.02
.02

MAX 3910
"Ax 1 4 .1 C

8,5
?.6
8. A
*.6
8.7

8,7
P.fl
a,s
a, 9
8.9

9,0
'. »
9,2
9.2
9.3

9,3
9.4
9,6
9,8

10

10
11
1.2
13
15

18
23
40
90

1 7l>
350

"33.0
50,1
350
6.5
.06
,06

VJM «
II*

62<i
S7o

1100
12Cni
1 4 C' "

122"
12i:<
1 16ll

n.5,,
9»2

«90
P19
773
745
767

M34

932
927
^7!
«3«

«32
811
769
718
669

619
568
522
<J9}
471

25699
857
1400
471

1.58
1.76

i.5 OS*'
,66 Cf-S*

462
U7P
479
470
U47

402
3o3
333
3i)9
2*3

254'231

213
I9d
1«9

176
163
149
135
12!

11«
105
96
•86

7<J

61
49
ao

«2
41
31

6595
213
079
31

,39
,«5

,59 IN
,24 IN

24
19
15
13
9,5

10
9.6
".2
fl ,6
7 n

a .9
9.2

13
43
86

15«
245
286
326
307

249
199
163
132
139

352
u39
490
5!2
^75

...

4749,6
158
512
4,9
.29
.33

8.08
3.26

406
325
256
203
170

150
151
142
)2l
113

99
61
«?
58
itH

4V
2ft
21
2'1
43

71
60
42
34
33

20
14
12
8,6
8.9
9,5

285»,0
92,2
4U6
8.6
.17
.20

8,6
8."
8.1
7,3
6,6

6.3
f.3
6.3
6 . 0

SO

46
JOH

107
102
66

70
51
39
34

29

25
28
31
1«
14

12
7.6
8.9
8.4

6,6
0.3

911,9
29,4
108
6.0
,05
.06

4,0
>,3
«:,8
<2.4
<!.2

<M
l.b
1,4
1.1
1.1

1.0
1,0
.93
.67
,60

,80
.73
.66
.80
,67

,ao
.67
.93
.87
.93

<93
.93
.67
.87
,87
...

39.33
1,31
4.0

.66
.002
.003
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05139500 WARROAD RIVER NEAR WARROAD, MN 
(Formerly published as West Branch Warroad River near Warroad)

LOCATION.--Lat 48°51'57", long 95°21'07", in SW%NW% sec.7, T.162 N., R.36 W., Roseau County, Hydrologic Unit 
09030009, on downstream handrail of bridge near center of span, 0.9 mi (1.4 km) upstream from Bulldog Run and 
2.5 mi (4.0 km) south of Warroad.

DRAINAGE AREA.--162 mi 2 (420 km2 ).

PERIOD OF RECORD.--March 1946 to current year. Published as West Branch Warroad River near Warroad, October 1971 
to September 1975. Monthly discharge only for some periods, published in WSP 1308.

REVISED RECORD.--WSP 1308: 1949(M). WSP 1508: 1947(M). WDRMN-75-1: Drainage area.

GAGE.--Nonrecording gage and crest-stage gage. Datum of gage is 1,070.74 ft (326.362 m) above mean sea level, 
levels by Stanley Johnson, consulting engineer and instructor at University of North Dakota.

REMARKS.--Records poor.

AVERAGE DISCHARGE.--30 years, 44.2 ftVs (1.252 m 3 /s), 3.71 in/yr (94 mm/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 1,780 ft 3 /s (50.4 m 3 /s) Apr. 15, 1965, gage height, 9.95 ft 
(3.033 m); no flow at times.

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 304 ft 3 /s (8.61 m 3 /s) Apr. 7, gage height, 6.68 ft (2.036 m) ; 
maximum gage height, 7.16 ft (2.182 m) Apr. 1, backwater from ice; no flow Sept. 16-23.

DISCHARGE, IN CUBIC FEfcT PER SECOND, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976
MEAN VALUES

C1AV

1
2
3
a
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
20
25

26
27
28
29
30
31

TOTAL
MEAN
MAX •
MINI
CFSM
IN,

CAL YR
WTR VR

OCT

1.0
l t o
1.8
1.7
1.8

.81
1.5
2.0
2.4
2.5

2.6
2.7
2.8
3,0
3,0

5.2
3,8
3,7
3,5
3.2

3,0
2,8
?,9
3."
7.0

10
14
16
16
16
16

158.81
5, t 2

16
,81
.05
.05

1975 TOTAL
1976 TOTAL

NQV

15
16
16
18
17

17
16
15
10 •
13

13
9.0
9,0
8.2
8,8

9.3
10
12
13
13

11
9.0
7.6
6.6
5.6

5.0
0.5
0.0
3.5
3.2
...

322.9
10,8

18
3.2
.10
.11

24488
7012

DEC

2.6
2.5
2.4
2.3
2.3

2.3
2.3
2.3
2.0
2.0

2.5
2.5
2.6
2.7
2.7

2.8
2,8
2.8
2,9
2.9

2.9
3,0
3.0
3.0
3.1

3.1
3.1
3.2
3.2
3.2
3.3

85.3
2.75
3.3
2.3
.03
.03

,30 MEAN
,33 MEAN

JAN

3.3
3.0
3.0
3,0
3,5

3,5
3,5
3.6
3,6
3.6

3,7
3,7
3,7
3.7
3.7

3.7
3,7
3.6
3.6
3.6

3,5
3.5
3.5
3,5
3,5

3.5
3.0
3.0
3.4
3.3
3.3

109.3
3.53
3.7
3.3
.03
.00

67.1
20.3

FEB

3.3
3.2
3.2
3.2
3.2

3.2
3.2
3.1
3.1
3,1

3.1
3.0
3.0
3.0
3,0

3.0
3.0
3,0
3.0
3.0

3.0
2.9
2.9
<?•"
2.9

2,9
2.9
2.9
2.9
...
...

88,1
3.04
3.3
2.9
.03
.03

MAX 974
MAX 298

MAR

2.9
2.9
2.9
2.9
2.9

2.9
2,9

2|e
2.8

2.8
?,8
2.6
2.8
2.8

2.8
2,9
2.9
2.9
2.9

2.9
3,0
3.1
3.2
3.4

3.8
0.5
7.0

15
40

115

256,0
6,3?
115
2.P
,08
.09

"IN ,37
MN 0

APR

195
180
190
222
204

263
298
280
224
190

176
106
107
113
111

151
168
189
179
158

148
147
136
115
107

69
77
72
66
62

...

4807
162
298
62

1,07
1.64

CFSM
CFSM

MAY

60
57
50
53
50

46
40
36
35
32

29
27
24
24
25

25
22
21
20
17

17
16
18
16
14

13
11
9.9
8.8
8.0
7,4

838.1
27,0

60
7,0
,25
,28

.61 IN

.18 IN

JUN

6.1
5!4
0,7
3,9
3,5

".2
3,9
3,6
3.5
3,4

4,1
5,6
6,4
6,6
6,4

5.8
5,4
5,1
".8
0.7

0.5
4,4
4,3
4,4

20
30
54
61
66
...

354,1
11,8

66
3.4
.11
.12

8.28
2.51

JUL

51
36
26
21
18

15
13
12
10
9,1

8,5
6.2
-9.5
12
11

6.0
6.1
5,2
3.8
3.5

2.9
2,2
1.9
1.6
1.?

1.4
1.4
1,3
1.0
.93
.87

304,30
9,62

51
,87
,09
,10

AUG

,67
.93
.67
.87
,93

,60
.75

1,2
1.9
2.B

3.0
3.6
3,6
3.5
3,2

2.5
1,9
1,0-
.81

1.8

1.2
1,1
1.1
.81
.59

.16

.30
,24
.16
,09
.37

43,61
1. 01
3,t>
.09
.01
.01

SEP

,30
,16
.21
.27
,21

.16

.10

.12

.09
,06

.07
,07
,05
.05
.08

0
U
0
u
0

u
0
0
.00

• ,03

,02
,07
,14
,21
,30

<!,61
,090
.30

0
0

.0010
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05140000 BULLDOG RUN NEAR WARROAD, MN

LOCATION.--Lat 48 e 51'30", long 95 8 20'18", in SfffcSE% sec.7, T.162 N., R.36 W., Roseau County, Hydrologic Unit
09030009, near right bank 5 ft (2 m) downstream from culvert on county highway, 0.8 mi (1.3 km) upstream from 
mouth and 2.5 mi (4.0 km) south of Warroad.

DRAINAGE AREA.--11.1 mi 2 (28.7 km 2 ).

PERIOD OF RECORD.--March 1946 to November 1951, June 1966 to current year.

REVISED RECORDS.--WDR MN-75-1: Drainage area.

GAGE.--Nonrecording gage and crest-stage gage. Altitude of gage is 1,090 ft (322 m), from topographic map.

REMARKS.--Records fair.

AVERAGE DISCHARGE.--15 years (1946-51, 1967-76), 3.40 ft 3 /s (0.096 m3 /s), 4.16 in/yr (106 mm/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 420 ft 3 /s (11.9 m 3 /s) June 10, 1947, gage height, 6.91 ft 
(2.106 m) ; maximum gage height, 7.07 ft (2.155 m) Apr. 14, 1974; no flow for many days in most years.

EXTREMES FOR CURRENT YEAR: Maximum discharge, 156 ft 3 /s (4.42 m 3 /s) Mar. 31, gage height, 6.53 ft (1.990 m), 
backwater from ice; no flow for many days.

DAY

1
2
3
a
5

6
7
8
9

10

11
12
13
14
15

17
18
10
20

21
22
23
24
25

26
27

29 
3ft 
31

TOTAL
MfcAN 
MAX

IN.

C»L YR 1975 
uTR Y« 1976

OCT DEC JAN FE8

0
0
0
0
0
0

TOTAL 
TOTAL

1712.38
391.60

0
0
0
0
0
0

ME»M a,69
MFAN 1,0?

MAX 150 
»AX 137

MAR

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
.00
.42

!.e
17

137

156,26
5,04
137

0
.35
.41

WIN 0
M1N 0

APR

56
u5
23
\TJ

10

10
7,6
6.4
5.2
4.3

3.7
1.7
1.5
1.6
2,5

4,7
7.8
3.6
3.5
3.7

3.5
2.7
2.2
1.9
1.5

1.2
,66
,63
.56
.52
...

230.37
7.68

56
.52
.54
.60

OS* .33
CFS* .08

,38 
,36 
,32

,26 
,26 
,22 
,18 
,12

.11
,11 
.07 
.05 
.05

.03

.01
0
0

0
0
0
0
0

0
0
0
0
0
0

3,43 
.11
,44

0
,00?
,oo<»

IN a,49 
IN 1,03

JUN

.34 

."2 

.50

1.26
.042
,50

0
,00? 
,003

JUL

.38

.07

.03
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0
0

,48
.016
.3*

0
,001
.001

AUG SEP
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05140500 EAST BRANCH WARROAD RIVER NEAR WARROAD, MN

219

LOCATION.--Lat 48°'51'29", long 95°18'40", in NE%NE% sec.17, T.162 N., R.36 W., Roseau County, Hydrologic Unit 
09030009, near right piling at upstream side of highway bridge, 3.3 mi (5.3 km) upstream from mouth and 2.5 mi 
(4.0 km) south of Warroad.

DRAINAGE AREA.--45.8 mi 2 (119 km2 ).

PERIOD OF RECORD.--March 1946 to September 1954, June 1966 to current year. Monthly discharge only for some 
periods prior to April 1947, published in WSP 1308.

REVISED RECORDS.--WDR MN-75-1: Drainage area.

GAGE.--Nonrecording gage and crest-stage gage. Altitude of gage is 1,080 ft (329 m) from topographic map.

REMARKS.--Records fair.

AVERAGE DISCHARGE.--18 years (1946-54, 1966-76), 23.8 ft 3 /s (0.674 m 3 /s), 7.06 in/yr (179 mm/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 1,340 ft 3 /s (37.9 m3 /s) June 11, 1947, gage height, 9.36 ft 
(2.853 m) from floodmark; no flow at times in most years.

EXTREMES FOR CURRENT. YEAR.--Maximum discharge, 180 ft 3 /s (5.10 m3 /s) Apr. 7, gage height, 7.11 ft (2.167 m); 
no flow August 24 to September 30.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCT08t» 1975 TO SEPTEMBER 1976
*EAN VALUES

DAY

1
2
3
4
5

6
7
8
9

10

11
12
13
10
15

16
17
18
19
20

21
22
23
20
25

26
27
28
29
30
31

TOTAL
MEAN
MAX
M]N
CFSM
IN,

CAL VR
WTR VR

OCT

1.2
1.1
1.1
1.3
1.5

1.7
2.0
2.0
2.1
2.2

2.0
2.0
2.0
2.2
2.6

2.7
2.5
2.9
2.7
2.7

2.8
3.2
3.8
4,5
6.1

7.8
9.5

10
10
10
10

118,2
3.81

10
1.1
,04
.04

1975 TOTAL
1976 TOTAL

NOV

9.0
6.9
0.6
3.0
3.2

3.0
5.2
3.0
2.8
3.3

4.1
".3
0.9
5.1
5.3

5.6
5.8
6.8
7.5
6,0

5.0
4.3
3,8
3.4
3.0

2,7
2.4
2.2
2.1
2.0
...

128.7
0.29
9,0
2.0
.00
.05

11606,
4255.

DEC

2.0
2.0
2,0
2.0
2,1

2.1
2.1
2.2
2.2
2,5

2.3
2,3
2.3
2.3
2.4

2.4
2.1
2.4
2.4
2.5

2.5
2.5
2.5
2,5
2.5

2.6
2.6
2.6
2.6
2.6
2.6

72.6
2.35
2.6
2.0
.02
.03

60 MEAN
76 MEAN

JAN

2,6
2.6
?,6
2.6
?.6

2.6
2.6
2.6
2,6
2.6

2.6
2.6
2.6
2,7
2,7

?.7
2.7
2.7
2.7
2,7

2.8
2.8
2.8
2.8
2,8

2.9
2.9
2.9
3.0
3,0
3.0

84,4
2.72
3,0
2.6
.03
.03

31.8
11.6

F'EB

3,1
3.1
3.1
3.2
3.2

3.3
3.3
3,3
3.4
3.4

3.5
3.6
3.6
3,7
3.7

3.8
3.9
4.0
4.1
4,2

0,2
4,3!
4.4
4.5
4.6

4.6
4.7
4,8
4.8
...
...

lit, 4
3.80
0.8
3.1
.04
.04

«AX 546
MAX 170

MAR

4.9
4.9
5,0
5.0
5.0

5,0
5.0
5.0
5.0
5.0

5,0
5.0
5,0
5.0
4,9

0,9
4,9
4.9
4,9
0,9

5,0
5.0
5,0
5,1
s.?
5.h
fe, j
6,7
7,5
P. 5

to

168.9
5.05

10
0,9
,05
.06

WIN ,70
WIN 0

APR

15
24
39
57
85

131
170
158
106
96

106
122
87
75
80

87
116
118
108
93

84
77
70
65
61

56
52
49
44
03

...

2513
83.8
170
15

.82

.92

CFSM
CFSM

MAY

38
37
36
35
33

31
28
26
23
22

22
16
15
12
16

16
16
14
11
8,8

7,8
6.4
5,4
0,5
3.8

3.0
2,9
2,2
2.5
2,5
2,4

099,2
16,1

38
2,2
.16
.18

.31 IN
,11 IN

JUM

2.5
2,6
2.5
2.6
2.5

2.5
2.6
2,7
2,8
2.9

0,0
4,9
5.1
5,0
4,9

4,<>
4.2
4.0
3,8
3,6

3,5
3.5
3.5
3.6
6.4

16
29
44
51
53
...

284,2
9,47

53
2.5
,09
.10

0.23
1.55

' JUL

32
25
20
17
15

13
12
11
10
9.5

9,0
10
11
10
8.3

4.6
4.6
0.1
0.2
4.2

4,2
4.2
3.8
2.0
2,9

2.9
2.8
2.6
2.2
2.1
1.2

265.0
8.56

32
1.2
.08
,10

AUG

1.1
.68
,68
,08
.32

,36
.15
,20
.40
.76

.84
,86
.87
,67
,60

.26
,05
,01
.01
.01

.01

.01
,01

0
0

0
0
0
0
0
0

9,56
.31
1.1

0
,003
.003

SEP

NOTE.--No gage-height record Dec. 2 to Mar. 6.
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MISSISSIPPI RIVER MAIN STEM 

05201000 WINNIBIGOSHISH LAKE NEAR DEER RIVER, MN

LOCATION.--Lat 47°25'42", long 94 8 03'00", in sec.25, T.146 N., R.27 W., Itasca County, Hydrologic Unit 07010101, 
at dam on Mississippi River, 1 mi (1.6 km) northwest of Little Winnibigoshish Lake, 14 mi (23 km) northwest 
of town of Deer River, and at 1,248 (2,008 km) upstream from Ohio River.

DRAINAGE "AREA.--1,442 mP (3,735 km z ). ~~ ~~
PERIOD OF RECORD.--April 1884 to current year. Prior to October 1941 monthend contents only, published in WSP 

1308. Published as Winnibigoshish Reservoir near Deer River October 1941 to September 1956.

REVISED RECORDS.--WSP 1308: 1905(M).

GAGE.--Water-stage recorder. Datum of gage is mean sea level. Prior to July 8, 1949, nonrecording gage at same 
site, and July 9, 1949, to July 10, 1973, water-stage recorder at same site and at datum of 1,288.94 ft.

REMARKS.--Reservoir is formed by Winnibigoshish Lake and several other natural lakes controlled by a concrete 
and timber dam, completed in 1884; storage began in 1884. Capacity between elevations 1,294.94 ft (394.70 m) 
and 1,303.14 ft (397.20 m) (maximum allowable range) is 654,000 acre-ft (806 hm 3 ) of which 416,270 acre-ft 
(513 hm 3 ) is controlled storage between elevations 1,294.94 ft (394.70 m) and 1,300.94 ft (396.53 m)(normal 
operating range). Contents shown herein are contents above elevation 1,288.94 ft (392.87 m). Water is used 
to benefit navigation on Mississippi River below Minneapolis.

COOPERATION.--Records furnished by Corps of Engineers.

EXTREMES FOR PERIOD OF RECORD.--Maximum contents observed, 996,500 acre-ft (1.23 km 3 ) July 30, 1905, elevation, 
1,303.39 ft (397.273 m); minimum observed, 33,680 acre-ft (41.5 hm 3 ) below zero of capacity table Oct. 20, 
1931, elevation, 1,288.25 ft (392.659 m).

EXTREMES FOR CURRENT YEAR.--Maximum contents, 546,300 acre-ft (674 hm 3 ) Oct. 1, elevation, 1,298.65 ft (395.829 m)j 
minimum, 435,700 acre-ft (537 m) Mar. 8-11, elevation, 1,296.97 ft (395.316 m).

MONTHEND ELEVATION AND CONTENTS, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

Elevation Contents change in contents 
Date (feet) (acre-feet) (acre-feet)

Sept. 30.................................................. 98.65 546300
Oct. 31.................................................. 98.28 521800 -24500
Nov. 30.................................................. 98.04 506000 -15800
Dec. 31.................................................. 97.69 483000 -23000

CAL YR 1975............................................. -42100

Jan. 31.................................................. 97.38 462600 -20400
Feb. 29.......,.,.,.....,,. ................................................................................. 97..-01 . 438400 -24200
Mar. 31.................................................. 97.06 441600 +3200
Apr. 30.................................................. 97.74 486300 +44700
May 31.................................................. 97.61 477700 -8600
June 30.................................................. 97.86 494100 +16400
July 31.................................................. 97.76 487600 -6500
Aug. 31.................................................. 97.42 465300 -22300
Sept. 30.................................................. 97.07 . 442300 -23000

WTR YR.................................................. -104000

NOTE.--Add 1200.00 ft to obtain elevation above mean sea level.
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OS201SOO MISSISSIPPI RIVER AT WINNIBIGOSHISH DAM NEAR DEER RIVER, MN

LOCATION.--Lat 47°25 1 42", long 94 0 03'00", in SWk sec.25, T.146 N., R.27 W., Itasca County, Hydrologic Unit 
07010101, at dam 1 mi (2 km) northwest of Little Winnibigoshish Lake, 14 mi (23 km) northwest of town of 
Deer River, and at mile 1,248 (2,008 km) upstream from Ohio River.

DRAINAGE AREA.--1,442 mi 2 (3,735 km2 ).

PERIOD OF RECORD.--May 1884 to current year. Monthly discharge only for some periods, published in WSP 1308.

GAGE.--Water-stage recorder on headwater and nonrecording gage on tailwater. Datum of gage is at mean sea level. 
Prior to June 30, 1973, gages at same sites with datum at 1,289.47 ft (393.03 m) above mean sea level, 
adjustment of 1912. Prior to July 8, 1949, nonrecording headwater gage at same site and datum in use.

REMARKS.--Daily discharge is computed on the basis of modified weir formula and corrected to conform with dis 
charge measurements, the head being determined from readings of headwater and tailwater gages. Flow com 
pletely regulated by Winnibigoshish Lake (see preceding page).

COOPERATION.--Daily discharge computed by Corps of Engineers; records reviewed by Geological Survey. 

AVERAGE DISCHARGE (unadjusted).--92 years, 515 ft 3 /s (14.6 m 3 /s), 4.85 in/yr (123 mm/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum daily discharge, 4,370 ftVs (124 m3 /s) Aug. 6, 1905; no flow at times 
in several years.

EXTREMES FOR CURRENT YEAR.--Maximum daily discharge, 1,000 ft 3 /s (28.3 m 3 /s) Oct. 1-8, 10; minimum daily, 
106 ft 3 /s (3.00 m3 /s) May 4 to June 17, June 20-24, July 19, 22, July 31 to Sept. 30.

DISCHARGE, IN CUBIC ?EET PER SECOND, WATER YEAR OCTOBER 1975 TO SEPTBMBEK 1976
MEAN

DAY

I
2
3
4
5

6
7
8
9

10

11
12
13
!4
-15

16
17
18
19
20

21
22
23

25

26
27
26
29
SO
31

TOTAL
MEAN
MAX
MtN
CF6M
IN.

CAL YR
WTR YR

OCT

1000 '
1000
1000
1000
1000

1000
1000
1000
998

1000

909
872
872
675
873

675
829
800
800
800

600
800
800
800
800

800
800
600
858
900
900

27561
889
1000
800
.62
.71

1975 TOTAL
1976 TOTAL

NOV

900
900
900
898
898

89fi
696
898
698
896

697
697
897
897
898

698
89S
898
898
698

697
897
897
695
895

695
895
895
896
695
...

26919
897
900
8<»5
.62
.69

343115
176688

DEC

895
895
895
895
895

S95
695
895
894
894

894
694
894
894
894

694
894
892
892
892

892
892
692
89?
«92

891
891
891
891
89!
891

27668
693
895
891
,62
.71

MEAN
MEAN

JAN

891
891
691
691
890

889
869
889
889
889

889
889
889
889
888

686
688
688
666
888

686
688
866
886
888

886
888
886
886
686
886

27545
888
891
886
.62
.71

94Q M AX
(183 MAX

F£9

886
886
886
886
866

860
884
684
884
864

884
884
884
884
884

864
88«
684
884
884

' 864
884
884
683
88*

883
883
883
881
»..
...

25640
880
886
863
.61
.66

1480
1000

MAft

68$
883
883
755
729

729
729
729
567
588

588
568
589
589
589

589
589
589
589
589

589
589
569
589
589

589
589
589
589
200
239

19123
617
883
200
« fl 3
.49

MJN 120
MIN 106

APR

240
240
240
240
241

241
?41
161
121
121

121
121
121
121
121

121
121
121
121
121

121
(161
995
152
152

152
152
152
152
152
""

5957
199
995
121
.1"

CFSM ,65
CFS* ,33

MAY

107
107
107
106
106

106
106
106
106
106

106
106
106
106
106

106
106
106
106
106

106
106
106
106
106

106
106
lOfe
106
106
106

3289
106
107
106
.07
,08

IN 8.85
IN 4,56

JUN

106
106
106
106
106

106
106
106
106
106

106
106
106
106
106

106
106
107
107
106

106
106
106
106
107

107
107
107
107
107
...

3188
106
107
106
.07
,03

JUL

107
107
107
107
107

107
107
107
107
107

107
107
V07
107
107

107
107
107
106
107

107
106
107
107
107

107
107
107
107
107
106

5314
107
107
106
.07
.09

AUG

106
106
106
106
106

106
106
106
106
106

106
106
106
106
106

106
106
106
106
106

106
106
106
106
106

106
106
106
106
106
106

3266
106
106
106
.07
.06

SEP

106
106
106
106
106

106
106
106
106
106

106
106
106
106
106

106
106
106
106
106

106
J06
106
106
106

106
106
106
106
106
"""

3180
106
106
106
1 07
.06
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05206000 LEECH LAKE AT FEDERAL DAM, MN

Location.--Lat 47°12'23", long 94°18'31", in lot 2, sec.14, T.143 N., R.29 W., Cass County, Hydrologic Unit 
07010102, at head of Leech Lake River on Waboose Bay, 5 mi (8 km) southwest of town of Federal Dam.

DRAINAGE AREA.--1,163 mi 2 (3,012 km 2 ).

PERIOD OF RECORD.--April 1884 to current year. Monthend contents only for some periods, published in WSP 1308. 
Prior to'October 1956, published as "Leech Lake Reservoir."

GAGE.--Water-stage recorder. Datum of gage is mean sea level. Prior to Dec. 31, 1884, nonrecording gage 0.5 mi 
(0.8 km) north of outlet to Leech Lake River at datum 98.47 ft (30.01 m) higher. Dec. 31, 1884, to May 24, 
1931, nonrecording gage 0.5 mi (0.8 m) north of outlet to Leech Lake River and May 25, 1931,to July 10, 1973, 
water-stage recorder at same site and at datum 92.70 ft (28.25 m) higher.

REMARKS.--Reservoir is formed by Leech Lake and several other natural lakes controlled by concrete and timber 
dam; storage began in 1884; original timber structure completed in 1884, replaced by present dam in 1902. 
Capacity between elevation 1,292.70 ft (394.015 m) and 1,207.94 ft (395.612 m) (maximum allowable range) is 
689,780 acre-ft (850 hm 3 ) of which 356,570 acre-ft (440 hm 3 ) is controlled storage between elevations 1,292.70 
ft (394.015 m) and 1,295.70 ft (394.929 m) (normal operating range). Contents shown herein are contents above 
elevation 1,292.20 ft (393.863 m). Water is used to benefit navigation on Mississippi River below Minneapolis.

COOPERATION.--Records furnished by Corps of Engineers.

EXTREMES FOR PERIOD OF RECORD.--Maximum contents observed, 734,300 acre-ft (905 hm 3 ) June 30, 1916, elevation, 
1,297.88 ft (395.594 m); minimum observed, 72,830 acre-ft (89.8 hm 3 ) below zero of capacity table Sept. 30, 
Nov. 19, 1934, Jan. 9, 1935, elevation, 1,291.52 ft (393.655 m).

EXTREMES FOR CURRENT YEAR.--Maximum contents, 277,600 acre-ft (342 hm 3 ) Oct. 1, elevation, 1,294.65 ft 
(394.609 m); minimum, 84,090 acre-ft (104 hm 3 ) Sept. 27, elevation, 1,292.99 ft (394.103 m).

MONTHEND ELEVATION AND CONTENTS, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

Elevation Contents Change in contents 
Date (feet) (acre-feet) (acre-feet)

Sept. 30.................................................. 94.65 277600
Oct. 31.................................................. 94.22 225100 -52500
Nov. 30.................................................. 94.04 203100 -22000
Dec. 31.................................................. 93.81 175000 -28100

CAL YR 1975...........................................;. -72000

Jan. 31.................................................. 93.65 156100 -18900
Feb. 29.................................................. 93.45 134300 -21800
Mar. 31.................................................. 93.57 147300 +13000
Apr. 30.................................................. 94.10 210400 +63100
May 31.................................................. 93.87 182300 -28100
June 30.................................................. 93.99 196900 +14600
July 31...... ............................................ 93.81 175000 -21900
Aug. 31.................................................. 93.32 120100 -54900
Sept. 30.................................................. 93.03 88450 -31650

WTR YR 1976.. ........................................... -189150

NOTE. --Add 1200.00 ft to obtain elevation above mean sea level.
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05206500 LEECH LAKE RIVER AT FEDERAL DAM, MN

223

LOCATION. --Lat 47°14'45", long 94°13'12", in sec. 29, T.144 N., R.28 W., Cass County, Hydrologic Unit 07010102, 
on right bank' at dam on Leech Lake River at town of Federal Dam, 2 mi (3 km) downstream from natural outlet 
of Leech Lake.

DRAINAGE AREA. --1,163 mi 2 (3,012 km2 ).

PERIOD OF RECORD. --May 1884 to current year. Monthly discharge only for some periods, published in WSP 1308.

GAGE. --Water -stage recorder, headwater gage, and nonrecording tailwater gage. Datum of gage is at mean sea 
level. Prior to June 30, 1973, gages (nonrecording headwater gage prior to July 3, 1948) at same sites 
with datum at 1,293.23 ft (394.18 m) above mean sea level, adjustment of 1912. May 27 to Nov. 30, 1929, 
nonrecording gage at site 600 ft (183 m) downstream at different datum.

REMARKS. --Discharge computed on basis of modified weir formula, the head being obtained from readings on tail- 
water gage and mean gage height from recording headwater gage. Flow completely regulated by Leech Lake 
(see preceding page).

COOPERATION. --Computations of daily discharge furnished by Corps of Engineers; discharge measurements made and 
records reviewed by Geological Survey.

AVERAGE DISCHARGE (unadjusted) . --92 years, 358 ft 3 /s (10.14 m 3 /s) , 4.18 in/yr (106 mra/yr) .

EXTREMES FOR PERIOD OF RECORD. --Maximum daily discharge, 2,520 ft 3 /s (71.4 m 3 /s) June 7, 1957 (result of dam 
failure); no flow, at times.

EXTREMES FOR CURRENT YEAR. --Maximum daily discharge, 877 ft 3 /s (24.8 m 3 /s) Oct. 1, 5; minimum daily, 
90 ft 3 /s (2.55 m 3 /s) Sept. 24. \

DISCOURSE, IN CUBIC FEET PE'R SECOND, wATtR YEAR OCTOBER 1975 TO SEPTEMBER 1976
VALUI-S

OCT o/ov nec JAN jy« jut. AUG SEP

1
2
3
4
5

6
7
8
9

10

11
12
15
14
15

16
17
1 8
19
?0

?1
??
23
?<*
?5

26
?7
28
29
50
^1

TOTAL
MEAN
MAX
WIN
C p 8 M
I*.

CAL YR
t«T« YB

877
875
875
871
877

873
870
870
876
876

777
777
777
7T7
796

777
675
675
675
675

690
675
660
*>7S
675

670
675
675 .
774
774
774

?3«3«
769
H7T
660
.66
.76

1975 TOTAL
19T6 TOTAL

774
774
774
774
774

774
774
798
798 .
798

798
779
798
798
798

798
798
779
798
760

360
798
760
760
721

741
741
741
760
760
...

22858
762
798
3*0
.66
.'1

266733
102718

741
760
760
760
760

741
760
760
760
760

760
760
760
760
703

703
684
598
598
703

703
7?2
72?
722
722

722
722
741
741
741
741

82590
729
760
598
.63
.'2

MEAN
MEAN

741
741
722
589
665

675
675
684
684
6A4

684
70S
703
703
703

684
703
684
684
703

684
684
684
703
703

684
665
684
703
684
684

21376
690
741
589
.59
,68

73! MAX
390 MAX

665
646
684
665
694

684
684
684
703
703

650
722
722
722
741

741
741
760
760
760

760
760
760
760
760

630
615
525
525
...
...

20216
697
760
525
.60
.65

1020
877

525
405
378
405
405

414
419
419
4?3
4*3

423
378
378
405
423

414
423
4S2
432
aS2

459
441
441
441
441

441
441
409
43?
196
196

12694
4p9
525
196
.35
,41

WIN VOO
MIN 90

196
102
102
102
102

104
102
104
104
104

104
104
104
104
1 04

106
108
1 08
110
106

108
110
110
108
110

110
110
110
110
112
...

3278
109
196
102
.09
.1°

CFSM ,63
CF$M ,34

112
110
112
112
108

110
110
112
110
no
108
108
110
110
110

108
108
108
108
108

108
106
108
108
108

108
108
108
106
106
106

3372
109
112
106
.09
.' t

IN 9.53
IN 4,57

106
106
106
106
106

106
108
106
106
1C*

106
104
no
106
106

106
104
100
108
106

106
106
104
104
108

108
110
110
110
110
...

3196
107
no
100
.09
.10

110
no
108
106
no
110
110
108
108
110

108
106
106
106
106

108
106
106
106
108

106
108
106
106
104

104
106
106
106
104
104

3i?4
107
110
104
.09
.11

104
104
104
104
102

104
104
104
104
104

102
104
102
102
102

100
100
100
102
102

102
100
98
98
98

98
100
100
98
94
96

3140
101
104
96
.09
.10

96
96
98
96
96

96
96
96
96
96

94
94
96
94
94

94
94
94
94
94

94
94
94-
90
92

94
92
94
94
94

*"*

2836
94. b

98
90

.08

.09
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05210500 POKEGAMA LAKE NEAR GRAND RAPIDS, MN

LOCATION.--Lat 47"10'00", long 93°33'20", in NW% sec.17, T.54 N., R.25 W., Itasca County, Hydrologic Unit 
07010101, at narrows on U.S. Highway 169, 4 mi (6 km) south of Grand Rapids and at mile 1,184 (1,905 km) 
upstream from Ohio River.

DRAINAGE AREA.--3,265 mi 2 (8,456 km 2 ).

PERIOD OF RECORD.--April 1884 to current year. Prior to October 1941 monthend contents only, published in WSP 
1308. Published as Pokegama Reservoir near Grand Rapids October 1941 to September 1956.

REVISED RECORDS.--WSP 1914: 1897(M).

GAGE.--Water-stage recorder. Datum of gage is at mean sea level. Prior to May 30, 1949, nonrecording gage at 
Pooles Arm of Pokegama Lake 5 mi (8 km) northwest and May 31, 1949, to July 12, 1973, water-stage recorder 
at same site and at datum 64.42 ft (19.64 m) higher.

REMARKS.--Reservoir is formed by Pokegama Lake and several other natural lakes controlled by concrete dam; 
storage began in 1884; original timber dam completed in 1884, replaced by present structure in 1888-89. 
Capacity between elevation 1,270.42 ft (387.224 m) and 1,276.42 ft (389.053 m) (maximum allowable range) 
is 81,720 acre-ft (101 hm 3 ) of which 53,150 acre-ft (65.5 m) is controlled storage between elevations 
1,270.42 ft (387.224 m) and 1,274.42 ft (388.443 m) (normal operating range). Contents shown herein are 
contents above elevation 1,268.92 ft (386.767 m). Water is used to benefit navigation on Mississippi River 
below Minneapolis.

COOPERATION.--Records furnished by Corps of Engineers.

EXTREMES FOR PERIOD OF RECORD.--Maximum contents, 121,400 acre-ft (150 hm 3 ) May 8, 1897, elevation, 1,277.92 ft 
(389.510 m); minimum observed, 4,520 acre-ft (5.57 hm 3 ) below zero of capacity table Sept. 30, 1934, ele 
vation, 1,268.54 ft (386.651 m).

EXTREMES FOR CURRENT YEAR.--Maximum contents, 61.260 acre-ft (75.5 hm3 ) Apr. 4, elevation, 1,273.71 ft 
(388.227 m); minimum, 36,270 acre-ft (44.7 hmj ) Mar. 26, elevation, 1,271.84 ft (387.657 m).

MONTHEND ELEVATION AND CONTENTS, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

Elevation Contents Change in contents 
Date (feet) (acre-feet) (acre-feet)

Sept. 30 ............................................... 73.47 57840
Oct. 31 ............................................... 73.10 52810 -5030
Nov. 30 ............................................... 72.40 43570 -9240
Dec. '31 ............................................... 72.13 40040 -3530

CAL YR 1975 .......................................... +130

Jan. 31 ............................................... 72.20 40960 +920
Feb. 29 ............................................... 72.42 43840 +2880
Mar. 31 ............................................... 71.95 37680 -6160
Apr. 30 ............................................... 73.41 56990 +19310
May 31 ..................................... ... . ... 73.22 54430 -2560
June 30 ............................. 73.67 60690 +6260
July 31 ............................................... 73.61 59840 -850
Aug. 31 ............................................... 73.25 54830 -5010
Sept. 30 ............................................... 72.72 47760 -7070

WTR YR 1976 .......................................... -10080

NOTE.--Add 1,200.00 ft to obtain elevation above mean sea level.
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05211000 MISSISSIPPI RIVER AT GRAND RAPIDS, MN

LOCATION.--Lat 47°13'56", long 93°31'48", in SW*NW% sec.21, T.55 N., R.25 W., Itasca County, Hydrologic Unit
07010103, on left bank, in super-calendar room of Blandin Paper Mill in Grand Rapids, 400 ft (122 m) downstream 
from Blandin Dam, 400 ft (122 m) upstream from bridge on U.S. Highway 169, 2.5 mi (4.0 km) upstream from 
Prairie River, and at mile 1,182 (1,902 km) upstream from Ohio River.

DRAINAGE AREA.--3.370 mi 2 (8,730 km2 ), approximately.

PERIOD OF RECORD.--October 1883 to current year. Monthly discharge only for some periods, published in WSP 1308. 
Published as "at Pokegama Dam near Grand Rapids" 1942-44.

GAGE.--Water-stage recorder. Datum of gage is 1,242.03 ft (378.571 m) above mean sea level. See WSP 1914 for 
history of changes prior to Jan. 17, 1951.

REMARKS.--Records fair. Flow regulated by Winnibigoshish Lake (see Sta 05201000), Leech Lake (see Sta 05206000), 
Pokegama Lake (see Sta 05210500) and occasionally at low flow by powerplant at Blandin Dam. Backwater from 
Prairie River occurs at times in most years.

AVERAGE DISCHARGE.--93 years, 1,164 ft 3 /s (32.96 m 3 /s).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 12,500 ft 3 /s (354 m 3 /s) Sept, 3, 1948, gage height, 15.2 ft 
(4.633 m), from floodmark, caused by dam failure at gage, from rating curve extended above 4,500 ft*/s 
(127 m 3 /s) by logarithmic plotting; maximum daily, 5,250 ft 3 /s (149 m 3 /s) Sept. 5, 8, 1905; no flow at times 
in several years.

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 2,820 ft 3 /s (79.9 m3 /s) Oct. 3, gage height, 7.77 ft (2.368 m); 
minimum daily, 164 ft 3 /s (4.64 m3 /s) May 25.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YfrAR oCTOBt* 197S T(. SfPTfciBfcH 1976
utAM VALUES

OAY

1
. 2
3
H
5

6
7
e
9

10

11
12
13
14
15

16
17
16
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL
MEAN
MAX
MlN

CAL YR
WTR YR

OCT

2750
279o
2770
2700
2760

2640
2500
2530
2470
2410

2350
2320
23!0
2300
2300

2280
2240
2120
2190
2160

2170
2210
2140
2270
?270

2300
2270
2290
?300
?300
2320

73730
?378
2790
2J20

1975 TOTAL
1976 TOTAL

MDV

22?0 .
2280
2270
22dO
2210

2260
2240
2200
2190
2200

2200
2210
2190
2240
2290

2290
2240
2250
2310
2290

2200
2t50
2130
214n
2050

2070
2000
1980
1930
1910
...

65500
2163
2310
1910

8455t5
405080

DEC

1900
1890
1880
1870
1860

1850
184Q
1830
1640
1850

1860
1860
1850
1840
1820

1800
179Q
1760
17?0
1730

1760
1770
1790
1B10
1820

1830
1820
1810
1810
1800
1790

56«50
1821
1900
1720

MEAN
MFAM

JAM

1BOO
1800
1800
17flO
1700

1700
1710
1710
1710
1720

1730
1740
1760
1770
1770

1760
1760
1750
1780
1800

FEB

1«70
1 840
1850
1800
1830

1840
!Sf50
1950
1«50
1830

1840
1 84Q
1840
1840
1820

1830
1830
1830
1830
1830

1800 
18on 
1800 
1820 
1800

1850
1860
1870
1890
1890
1900

55330
. 1785 
19pO
1700

2316
1216

MAX
MAX

1830
1850
1880
1900
1910

i960 
1990 
2000 
?010

54030
1863
2010
1 800

3750
2790

MAP

2f>3"
?08n
2090
2100
2100

2100
2100
2090
?07o
?f>50

2020
2010
2100
199ft
i93n

I860
196ft
?010
1920
1890

APR

2260
?ion
1 y 1 Q
895
995

B84
576
4oa
582
930

903
1 l«n
1640
1920
192t>

2040
1970
2000
1850
1870

1850 
1840 
1810 
1°00 
2010

202" 
2^10 
?040 
2130

2210

62480
2015
2210
1810

Ml* 624 
MIKi 164

1790
1730
1460
895
884

848 
837 
806 
822 
79}

38952
1298
2260
376

I»A¥

770 
801 
790 
775 
76)

630

292
265

273

284

237

171

164

191
200
186
211
203
203

360
801

202
198

200

190

212

21.*

206
197

£o? 
587

196
203
28 0

17M 
229
304 
titif*

6784 
2?6

175

304

529

ill 
337

200
200

250

?09

20;

200

8b9t 
2BO 
457 
194

<>GQ 
f 0 U

20 u 

ivc

2 ;t<.

199 

199 

J 99

199
199

19S 
194

19], 
190

173 
203 
«Ju4
196

6096
197
204
173

197 
J99

192
196

21.3 
20S 
194

168

20S

19t 
?07 
2 Oh

?05 
199

21 I

187 
190 
19/ 
197

195

17U

NOTE.--No gage-height record Jan. 31 to Mar. 10, and July 25 to Aug. 26.



226 PRAIRIE RIVER BASIN 

05212700 PRAIRIE RIVER NEAR'TACONITE, MN

LOCATION.--Lat 47°23'20", long 93°22'50", in W*SVk sec.27, T.57 N., R.24 W., Itasca County, Hydrologic Unit 
07010103, on left bank 125 ft (38 m) upstream from highway bridge, 1.5 mi (2.4 km) downstream from outlet of 
Lawrence Lake and 5 mi (8 km) north of Taconite.

DRAINAGE AREA.--360 mi 2 (932 km 2 ), approximately. 

PERIOD OF RECORD.--April 1967 to current year.

GAGE.--Water-stage recorder. Datum of gage is 1,294.81 ft (394.66 m) above mean sea level. Prior to Aug. 31, 
1967, nonrecording gage at site 125 ft (38 m) downstream at same datum.

REMARKS.--Records good except those for the winter period, which are fair. 

AVERAGE DISCHARGE.--9 years, 238 ft 3 /s (6.740 m3 /s), 8.98 in/yr (228 nun/yr).

EXTREMES FOB PERIOD OF RECORD.--Maximum discharge, 3,250 ftVs (92.0 m 3 /s) Apr. 17, 1969, gage height, 11.81 ft 
(3.600 m); minimum, 7.0 ftVs (0.20 m 3 /s) Oct. 5, 1970; minimum gage height, l.SS ft (0.472 m) Sept. 28-30, 
1976.

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 875 ft 3 /s (24.8 m 3 /s) Apr. 12, gage height, 7.59 ft (2.313 m) ; 
minimum, 12 ft 3 /s (0.34 m 3 /s) Sept. 24-30; minimum gage height, 1.55 ft (0.472 m) Sept. 28-30.

DISCHARGE, IN CUBIC FEET PER SECOND. WATER YEAR OCTOBER 1975 TO SEPTEMBER !«»7«t
VALUES

DAY

1
8
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
IB
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL
MEAN
MAX
MlN
C^SM
I N .

CAL YR
WTR YR

OCT-

109
103
98
92
90

«6
77
71
69
7U

70
67
68
66
64

63
62
59
56
56

55
55
59
72
77

78
86
92
97

100
111

238?
76,8
111
55

.21

.?5

1975 TOTAL
1976 TOTAL

NOV

113
115
120
121
122

123
126
127
124
121

118
126
114
109
J08

105
105
108
128
150

175
188
180
172
163

156
149
143
137
132
...

3978
133
188
105
,37
."1

105051
47123

DEC

129
123
120
116
112

108
106
103
101
100

96
96
94
92
91

89
88
87
86
65

84
82
81
80
79

78
77
76
75
74
74

2884
93,0
129
74

,26
.30

Mf AN
MEAN

JAN

73
73
72
71
70

70
69
68
68
67

67
66
65
65
64

64
63
63
62
62

6?
62
62
62
62

62
62
62
62
02
62

2024
65,3

73
62

.18

.21

288 MAy
129 MAy

*EB

62
62
62
62
62

62
62
62
62
6U

6U
65
66
67
68

69
70

72
72

73
73
74
76
77

78
79
80
80

...

...

t99«,
68,8

80
62

.19

.21

2440
870

MAR

82
84
86
87
88

89
89
90
90
90

90
90
90
90
90

89
88
87
86
86

86
86
87
88
88

89
92
96

100
112
135

2820
91, n
135
62
.25
.29

•UN 37
MIN 12

APR

222
290
376
441
522

599
681
745
802
846

862
870
862
845
812

792
760
732
691
663

637
605
582
556
525

488
448
4oa
379
350
...

18393
613
870
222
1,70
1,90

CFSM ,80 |
r £ Q M 1<t / ^, r 3 **t 9 JO 1

• MAY

321
290
271
247
234

212
197
185
169
155

141
137
140
126
124

122
lie
105
101
103

too
93
91
64
78

72
74
70
68
65
60

4353
140
321
60
.39
.45

IN 10,86
IN 4,87

JUN

56
51
46
42
37

36
32
31
29
33

33
36
43
46
64

66
75
99

100
111

126
141
143
137
149

152
176
202
233
263

2788
92,9
263
29

.26

.29

JUL

288
307
314
310
2V2

272
255
223
201
182

165
148
134
126
113

101
91
82
76
77

69
62
56
53
48

48
44
41
49
37
35

4291
138
314
35

.38

.44

AUC

33
32
29
26
2S

26
27
25
24
25

25
25
25
25
23

23
22
22
23
22

22
23
22
22
22

22
22
22
21
20
21

753
24,3

33
20
,07
,08

SEP

20
20
20
19
16

17
17
18
18
17

15
15
16
17
16

15
15
14
15
14

14
14-
13
12
12

12
12
12
12
12

461
15,4

20
12

,04
,05



SWAN RIVER BASIN 

05216860 SWAN RIVER NEAR CALUMENT, MN

227

LOCATION.--Lat 47 <*17'20", long 93°13'54", in NW%SW% sec.35, T.56 N., R.23 W., Itasca County, Hydrologic Unit 
07010103, on left bank 1.0 mi (1.6 km) downstream from Snowball Creek, 2.1 mi (3.4 km) downstream from bridge 
on U.S. Highway 65 at outlet of Swan Lake and 3.1 mi (5.0 km) southeast of Calumet.

DRAINAGE AREA.--114 mi 2 (295 km2 ).

PERIOD OF RECORD.--January 1964 to current year.

GAGE.--Water-stage recorder. Datum of gage is 1,331.19 ft (405.747 m) above mean sea level. Prior to June 5, 
1964, reference point at same site and datum.

REMARKS.--Records good. Natural flow of stream affected by continually changing iron-mining activities that 
include diversions for iron-ore processing, storage in tailing ponds and Swan Lake, and mine pit dewatering.

AVERAGE DISCHARGE.--12 years, 68.3 ft 3 /s (1.934 m 3 /s).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 773 ft 3 /s (21.9 m3 /s) Apr. 15, 1969, gage height, 5.83 ft 
(1.777 m); minimum, 0.7 ft 3 /s (0.020 m3 /s) Oct. 3, 6, 1970, gage height, 4.23 ft (1.290 m).

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 200 ft 3 /s (5.66 m3 /s) Apr. 7, gage height, 5.15 ft (1.570 m) ; 
minimum, 1.2 ft 3 /s (0.034 m3 /s) Sept. 28, gage height, 4.28 ft (1.305 m).

DISCHARGE, CUBTt f-tf-T SfcCCM). *AT£R nCTO*E> 197H 1976

DAY

1 
2
3
it
5

6
7
8
Q

IP

1 1
12
13
10
15

16
17
IS
19
20

21
22
23
20
25

26
27
26
29
3031 '

TOTAL
MeAM
MAX
M:N
CAL ¥«
WTB Yfl

OCT

36 
3«
36
34
?6

31
2"
31
29
29

31
31
31
29
26

27
29
26
?4
22

21
29
29
413
ai

06
06
05
5fl
5n
oft

1042
33.6

50
22

1P7? TOTAL
197*. TOTAL

MQV

05 
45
45
44
uu

03
00
«3
03
36

00
43
36
36
34

36
36
3*
52
70

73
70
73
70
70

67

62
65
62
59

...

1526
50.9

73
30

33640. n
16035.5

oec

57 
52
52
50
52

50
US
05
03
43

45
ii4
43
01
3*

36
31
29
29
31

29
26
29
26
26

26
20
2o
26
24
24

1142

36, 8
57
2"

MfcAN

MtAN

JAN.

22
26
26
29
26

29
26
26
24
26

2«
?7
26
24
20

26
20
24
20
23

23
23
23
23
23

22
22
23
23
?o
24

763
20.6

29

22

92,2
43t8

FtR

24 
?4
24
24
24

2o
2o
24
24
?a

25
25
25
2e
27

29
29
3o
34
3a

30
36
36
36
36

38
01
43
05

...

...

873
30.1

45
•fit

VAX S95
".«X 190

^A»

Op 
50
54
54
50

5U
52
52
52
5?

52
57
54
52
50

uR
45
u*
43
03

43
41
41
4?
43

u«
50
54
o7
79
91

1609
51.9

91
41

MI N:

fc]>

APR

106 
124
151
16!l
179

1QQ

190
1°4
180
1*9

17°
160
160
t4fe
151

169
lh'4

160
160
156

152
143
13S
129
115

104

96
92
«4
79

...

aalb
147
190
79

16

2.1

WAV

79 
70
71
66
63

59
56
52
52
50

50
• 05

ul
41
3*

34
31
29
26
26

26
20
22
?u
22

1«

22
31
29
29
<•«*

1255
00,5

79
18

J JN

30 
2fi
26
25
23

21
20
if
22
25

2«
26
^4
25
48

36
43
57
60
62

62
62
6?
57
70

K2
9B
10«

116
1 Jf
...

1076

4V, 2
118
20

JuL

117
no
102
96
M9

82
/5
•?r
62
57

51
06
42
49
36

34
J4
50
30
38

36
41
2*
26
26

25
24
21
1 9
17
15

150«
a8, 5
117
15

Alltj

13 
12
11
16
19

15
12
12
12
U

12
1?
U
11
9.3

8.7
M. 4
?."
7.U
/..4

6.U
?,u
6,e
6.cf
o, 1

6. /

6.2
5,<<
5.a
5.4
5./

296,2
9.55

19
5.0

st.e

5.5 
5.4
*.5
«.v
0.5

4.7
o.5
4.5
4.5
4.U

4,0
4.7
5.2
5.'
5.5

5,4
5.6
5.5
6.3
5./

5.5
u.h
4.1
3.0
3.0

3.4
3.1
2.1
2.2
2.1
mmm

Ii3.3
14, UU

6.3
2.1



228 SANDY RIVER BASIN

05218500 SANDY LAKE AT LIBBY, MN

LOCATION.--Lat 46°47'20", long 93°19'10", -in sec.25, T.50 N., R.24 W., Aitkin County, Hydrologic Unit 07010103, 
on dam on Sandy River at Libby, 1.2 mi (1.9 km) upstream from mouth, and 14 mi (23 m) north of McGregor.

DRAINAGE AREA.--421 mi 2 (1,090 km2 ).

PERIOD OF RECORD.--July to December 1893, October to December 1894, July 1895 to current year. Monthend contents 
only for some periods, published in WSP 1308. Published as Sandy Lake Reservoir at Libby October 1941 to 
September 1956.

GAGE.--Water-stage recorder. Datum of gage is at mean sea level. Prior to Sept. 23, 1949, nonrecording gage 
and Sept. 24, 1949, to Nov. 28, 1962, water-stage recorder at site 1 mi (1.6 km) upstream at datum 1,207.71 
ft (368.110 m) above mean sea level, adjustment of 1912. Nov. 29, 1962, to June 30, 1973, water-stage 
recorder at present site at datum 1,207.71 ft (368.110 m) above mean sea level, adjustment of 1912.

REMARKS.--Lake is formed by concrete dam which controls Sandy, Flowage, Snake, and Aitkin Lakes. Storage began 
in 1893; original timber crib dam completed in 1895, replaced by present structure in 1911. Capacity between 
elevation 1,214.31 ft (370.122 m} and 1,221.31 ft (372.255 m) (top of structure) is 73,330 acre-ft (90.4 hm 3 ), 
of which 37,550 acre-ft (46.3 hm3 ) is controlled storage between elevations 1,214.31 ft (370.122 m) and 
1,218.31 ft (371.341 m) (normal operating range). Contents shown herein are contents above elevation 
1,209.03 ft (368.512 m). Water is used to benefit navigation on Mississippi River below Minneapolis.

COOPERATION.--Records furnished by Corps of Engineers.

EXTREMES FOR PERIOD OF RECORD.--Maximum contents, 167,200 acre-ft (206 hm 3 ) May 19, 1950, elevation, 1,224.82 ft 
(373.325 m); minimum observed, 5,950 acre-ft (7.34 hm2 ) below zero of capacity table Jan. 20, 1921, elevation, 
1,207.96 ft (368.186 m).

EXTREMES FOR CURRENT YEAR.--Maximum contents 53,660 acre-ft (66.2 hm 3 ) Apr. 8, 9, elevation, 1,216.43 ft 
(370.768 m); minimum, 35,030 acre-ft (43.2 hm 3 ) Feb. 14, Mar. 22-24, elevation, 1,214.32 ft (370.125 m).

MONTHEND ELEVATION AND CONTENTS, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

Date
Elevation Contents Change in contents 
(feet) (acre-feet) (acre-feet)

Sept. 30.
Oct. 31.
Nov. 30.
Dec. 31.

CAL YR 1975.

Jan.
Feb.
Mar.
Apr.
May
June
July
Aug.
Sept.

16.11
15.76
15.48
15.03

14.53
14.38
14.78
16.11
16.10
16.. 34
16.09
15.64
15.16

50680
47430
44940
41030

36780
35530
38870
50680
50580
52820
50490
46360
42160

WTR YR 1976.............................................

NOTE.--Add 1200.00 ft to obtain elevation above mean sea level.

-3250
-2490
-3910

+ 1570

-4250 
,-1250
+3340

+11810
-100

+ 2240
-2330
-4130
-4200

-8520



SANDY RIVER BASIN 

05219000 SANDY RIVER AT SANDY LAKE DAM, AT LIBBY, MN

229

LOCATION.--Lat 46°47'20", long 93?19'10", in sec.25. T,-50 N., R.24 W., Aitkin County, Hydrologic Unit 07010103, 
at dam at outlet of Sandy Lake, at Libby, 1.2 mi (1.9 km) above mouth, and 14 mi (23 km) north of McGregor.

DRAINAGE AREA.--421 mi 2 (1,090 km2 ).

PERIOD OF RECORD.--July 1893 to March 1894, July 1894, November 1894 to March 1895, August 1895 to current year. 
Monthly discharge only for some periods, published in WSP 1308. Published as "below Sandy Lake Reservoir" 
1893-1916:

GAGE.--Water-stage recorders on headwater and tailwater. Datum of gages is at mean sea level. Prior to June 30, 
1973, gages (nonrecording gages prior to June 20, 1949) at same site with datum at 1,207.71 ft (368.11 m) 
above mean sea level, adjustment of 1912.

REMARKS.--Discharge computed on basis of head over dam, using modified weir formula, head being obtained from 
headwater and tailwater recorder records. Flow completely regulated by Sandy Lake (see preceding page),

COOPERATION.--Computations of daily discharge furnished by Corps of Engineers; discharge measurement made and 
records reviewed by Geological Survey.

AVERAGE DISCHARGE (unadjusted).--81 years (1895-1976), 215 ft 3 /s (6.09 m 3 /s), 6.94 in/yr (176 mm/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum daily discharge, 3,740 ft 3/s (106 m 3 /s) July 12, 1897; no flow at times.

EXTREMES FOR CURRENT YEAR.--Maximum daily discharge, 1,340 ft 3 /s (37.9 m2 /s) Apr. 6; minimum daily, 10 ft 3 /s 
(0.28 m 3 /s) Oct. 1-15, Apr. 4, 5.

DISCHARGE, IV CUU1C FEET PE» StCQND, WATER YEA« OCT08t« 1*75 TO SEPTEMBfcR 1976
MEAN VALUES

DAY OCT MOV DEC JAN APR JUN JUC AUG SEP

1
2
3
0
5

6
7
8
9

10

11
12
13
10
15

16
17
18

20

21
22
23
20 -
25

26
27
28
29
30
31

TOTAL
MfcAN
MAX
MJN
ef.gM
TN.

CAL YR
WTfl VR

10
10
10
10
10

10
10
10
10
10

10
1 0
10
10
10 ^

126
123
126
128
128

128
126
126
120
120

123
121
120
158
158
158

2247
72.5
158
10

.17

.20

1975 TOTAL
1976 TOTAL

158
158
158
158
156

156
156
150
150
150

156
150
150
ISO
150

ISO
152
150
150
106

100
106
106
108
158

106
150
150
130
132

«5oe
152
158
132
.36
.00

111960
00005

126
120
120

126

126
126
128
128
128

130
130
130
130
132

132
13"
130
136
130

130
132
132
130
130

130
130
130
130
130
130

0012
129
136
120
.31
.35

.00 M E'

.00 MK'

128
128
128
130
130

130
128
128
!28
128

128
128
126
126
126

120
122
122
120
122

122
120
120
118
118

118
118
116
116
116
116

3828
123
130
116
.29
.30

kN 307
kN 121

116
116
116
116
116

112
112
112
110
55

56
56
56
56
56

55
55
50
50
50

50
5o
50
55
55

5o
53
52
52

...

...

2116
73.0
116
52
.17
.19

MAX 1850
MAX 1300

51
52
53
56
56

10P
106
100
98
96

96
96
9fe
98
98

9fl
9«

102
102
98

96
96
96
99
102

98
96
9?
88

288
000

3300
107
ooo
51
.25
.29

MJM

MJ>

080

600
720
10
10

1300
1180
1220
1270
1300

1300
1270
928
960
928

696
696
672
672
072

088
O9e>
500
396
uto

062
203
255
178
182
...

20302
678
1300

10
1.61
1.80

.00 I
10 (

180
192
186
08
08

20
20
21
22
22

22
22
23
23
20

20
20
20
20
20

25
23
23
23
23

23
23
23
23
23
23

1252
00.0
192
20

.10

.11

;FS» ,n
;FS« .29

23
23
23
23
23

23
23
23
23
23

23
23
23
23
23

23
23
23
23
23

23
23
23
23
2o

20
20
23
23
23

...

693
23.1

20
23
.05
.06

IN 9,89
IN 3.93

£2
£2
22
23
23

23
23
23
23
23

23
26
20
20
24

20
20
20
20
go

20
24
20
20
24

20
20
20
<>4
^o
20

732
23.6

26
22
,06
.06

24
20
23
24
23

23

20
20
23

23
23
23
23
23

23
23
23
23
23

23
23
23
23
23

23
23
22
22
22
22

715
23.1

20
id
.05
,0t»

£2
22
22
22
22

22
22
22
22
22

22
22
22
22
22

22
22
22

22

di
22
22
22

22
21
21
21
21

...

656

22
21

.05

.06
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05220500 MISSISSIPPI RIVER BELOW SANDY RIVER, NEAR LIBBY, MN

LOCATION.--Lat 46°47'23", long 93°19'43", in SE%NE% sec.25, T.50 N., R.24 W., Aitkin County, Hydrologic Unit 
07010103, on right bank 600 ft (183 m) downstream from Sandy River, 0.8 mi (1.3 km) northwest of Libby, and 
at mile 1,106 (1,780 km) upstream from Ohio River.

DRAINAGE AREA.--5,060 mi 2 (13,110 km2 ), approximately. 

PERIOD OF RECORD.--April 1930 to current year. 

REVISED RECORDS.--WSP 1914: 1958.

GAGE.--Water-stage recorder. Datum of gage is 1,204.06 ft (367.00 m) above mean sea level. Prior to July 28, 
1931, nonrecording gage at site 600 ft (183 m) upstream at datum 3.16 ft (0.96 m) higher.

REMARKS.--Records good except those for winter periods, which are fair. Flow regulated by Winnibigoshish Lake 
(see Sta 05201000). Leech Lake (see Sta 05206000), Pokegama Lake (see Sta 05210500), and Sandy Lake (see Sta 
05218500).

AVERAGE DISCHARGE.--46 years, 2,020 ft 3 /s (57.21 m 3 /s), 5.42. in/yr C138 mm/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 16,000 ft 3 /s (453 m 3 /s) May 17, 1950, gage height, 20.02 ft 
(6.102 m); minimum, 83 ft 3 /s (2.35 m 3 /s) Nov. 16, 1936, gage height, 1.44 ft (0.439 m).

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 4,740 ft 3 /s (134 m 3 /s) Mar. 31, gage height, 10.28 ft (3.133 m); 
minimum, 291 ft 3 /s (8.24 m 3 /s) Sept. 12, 13, gage height, 2.04 ft (0.622 m).

DISCHARGE,

OCT

IN CUBIC f-EFT Pfc» SfcCOND, wATfR YEAR OCTOHFB 1975 TO Sf-PTfrMBtK I97h 
MfcAN VALUES

MOV DEC JUN jut. SEP

1
2
3
4
5

6
7
8
9

10

it
12
13
10
IS

16
17
18
19
20

21
22
23
20
25

26
27
28
29
30
31

TOTAL
MEAN
MAX
MIN
CFSM
IN.

CAL VH
«T» V»

29?0
2910
2910
2900
2870

2600
?830
2780
2710
?67o

?630
2560
2530
2500
2580

2640
2620
2480
24UO
200Q

2010
2«30
2050
25PO
2530

2570
2600
?620
?590
2550
2600

81610
2633
2920
200Q
.52
.60

1975 TOTAL
1976 TOTAL

2590
2560
2560
2560
2560

2570
2570
2560
2500
252"

2510
2530
2520
2S20
2510

2590
2600
2730
28}0
2810

2770
2690
2030
2000
2000

2350
2300
2300
2251
2200
...

2150
2150
2100
2100
2050

2050
2000
2000
2000
2000

2000
2000
2000
2000
1990

1980
1980
1980
1980
1970

1970
1970
1980
2000
2000

2000
2000
2000
2000
2000
2000

75870 62000
2529
2810
2200
.50
.56

1231030
633095

2013
2150
1970
,ao
.06

MEAN
MfAN

2000
<IOOO
1950
1950
1900

1900
1900
1900
190Q
1900

1900
1950
1950
2000
2000

2000
2000
2000
2000
2000

2000
2000
2000
2000
2050

2100
2100
2100
2100
2100
2100

61750
1992
2100
1900
.39
.05

3370
1730

2100
2100
210Q
2100
2050

2050
2050
2050
2030
?030

2030
2000
?000
2050
?050

2050
2050
2050
2050
2050

2060
?080
2100
?120
2150

2200
?25o
2300
2300
...
...

60660
2092
2300
2030

• a »
.05

MAX 8760
MAX 0660

2350
2000
2000
2000
2000

2000
2000
2000
2000
2000

2ooo
2000
2000
2000
2000

2000
2000
2000
2000
200P

2000
2380
2000
2000
2550

2800
3100
3050
3800
UOOO
0660

62290
2655
4660
2350
.5?
.60

MJN
MIN

0660
0530
0330
J800
3800

0010
4030
0310
0150
0100

0130
0070
3680
3950
0020

0000
0090
0130
0080
3900

3860
3800
36SO
3500
3260

2860
2500
2370
?240
2180
...

113220
3770
4660
2160
.75
.83

1970 CFSM
299 CFSM

2120
2000
1900
1860
1810

1700
1510
1360
1210
1190

1130
1010
697
883
669

801
809
772
750
700

709
700
655
603
585

572
559
607
603
572
566

32174
1046
2120
5b9
.21
.20

.67

.30

502
508
516
091
053

082
091
057
036
053

091
070
009
049
076

529
589
616
625
625

603
58S
b68
!>7(?
651

700
888
997
1060
1 160
...

17970
599

1160
036
.12
.13

IN 9,05
IN o,6S

1190
1UO
1090
1000
1030

1000
992
900
930
926

90<?
902
809
714
602

625
602
638
59U
572

565
581
568
560
576

5f»2
533
518
090
067
460

23232
709

1190
460
.15
.17

n^a
010
001
020
067

085
493
072
069
06?

005
tto /
012
392
396

390
390
003
493
386

375
358
352
ib6
.ioo

308
35b
356
339
316
328

12360
399
493
316
.08
,09

344
328
324
329
318

319
310
323
325
*23

316
299
303
313
315

323•}13

305
312
337

333
320
316
317
306

307
309
320
310
312
...

<*535
318
344
299
,06
.07

NOTE.--No-gage height record Feb. 17 to Mar. 21.
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05227500 MISSISSIPPI RIVER AT AITKIN, MN

LOCATION. --Lat 46°32'26", long 93°42'26", in SW%NW% sec. 24, T.47 N. , R.27 W. , Aitkin County, Hydrologic Unit 
07010104, on right bank upstream side of highway bridge at north edge of Aitkin, 1 mi (1.6 km) downstream 
from Ripple River (revised) and at mile 1,055.9 (1,698.9 km) upstream from Ohio River.

DRAINAGE AREA. --6, 140 mi 2 (15,900 km 2 ), approximately. 

PERIOD OF RECORD. --March 1945 to current year.

GAGE. --Water- stage recorder. Datum of gage is 1,182.41 ft (360.40 m) above mean sea level, levels by Corps of 
Engineers. Mar. 1, 1945, to Mar. 14, 1961, nonrecording gage, and Mar. 15, 1961, to Sept. 30, 1967, water- 
stage recorder at same site at datum 3.0 ft (0.9 m) higher. Diversion channel: Nonrecording gage. Datum 
of gage is 1,182.02 ft (360.28 m) above mean sea level. Apr. 9, 1955, to Apr. 10, 1956, nonrecording gage 
at site 4 mi (6 km) downstream at different datum. Apr. 11, 1956, to Sept. 30, 1967, nonrecording gage at 
same site at datum 3.0 ft (0.9 m) higher.

REMARKS. --Records good except those for winter periods, which are fair. Flow regulated by Winnibigoshish Lake 
(see sta 05201000), Leech Lake (see sta 05206000), Pokegama Lake (see sta 05210500), and Sandy Lake (see sta 
05218500). Water diverted at medium and high stages into Aitkin diversion channel 6.5 mi (10.5 km) above 
station, bypasses station and returns to river 15.5 mi (24.9 km) below station. Diversion began Apr. 2, 1955. 
These records include flow in diversion channel.

AVERAGE DISCHARGE. --31 years, 2,949 ft 3 /s (83.52 m 3 /s), 6.52 in/yr (166 mm/yr) .

EXTREMES FOR PERIOD OF RECORD. --Maximum discharge, 20,000 ft 3 /s (566 m 3 /s) May 20, 1950, gage height, 22.49 ft 
(6.855 m), present datum: minimum, 151 ft 3 /s (4.28 m 3 /s) Sept. 1, 1961, gage height, 0.60 ft (0.183 m) .

EXTREMES FOR CURRENT YEAR. - -Maximum daily discharge, 7,150 ft 3 /s (202 m 3 /s) Apr. 3; minimum daily, 302 ft 3 /s 
(8.55 m 3 /s) Sept. 29. River gage: Maximum discharge, 4,590 ft 3 /s (130 m'/s) Apr. 7, gage height, 11.38 ft 
(3.469 m) ; maximum gage height, 12.72 ft (3.877 m) Apr. 3, backwater from ice; minimum discharge, 302 ft 3 /s 
(8.55 m 3 /s) Sept. 28, 29, gage height, 1.02 ft (0.311 m) . Diversion gage: Maximum daily discharge, 3,000 
ft 3 /s (85.0 m 3 /s) Apr. 3; maximum recorded gage height, 12.71 ft (3.874 m) Apr. 3, backwater from ice; no 
flow May 6 to Sept. 30.

DISCHAHGE, IN CUBIC FEET P?R SECOND, WATER YMR OCTOBER 1975 TO SEPTEMBER 1976
VALUES

OCT MOV DEC JAN FEB AUG SEP

t
2 •
3
a
15

6
7
8
9

10

11
1?
13
14
15

16
17
18
19
20

21
2?
?3
24
25

26
27
2«
29
30
31

TOTAL
MEAN
MAX
HIM
C^SM
I".

CAL V«
WTB YR

5060
3020
3020
3030
3030

3010
2900
?970
2960
2870

?eso
2600
2720
2680
26*0

2690
?730
?750
2700
2660

26?0
25«0
2590
2680
2700

2710
2740
2700
2810
2780
2770

86970
2805
3060
25»0
.46
.53

1975 TOTAL
1976 TOTAL

2760
2800
2800
2790
2780

2760
?760
2760
2750
2740

2700
2730
2720
2700
2700

2700
2720
2790
2840
?920

2920
3000
2950
2710
2470

2380
2380
2430
2440
2470
...

?480
2480
2460
2440
2430

2410
2400
23Q o
2360
2340

2330
2320
2300
2280
2250

2240
2240
2240
2240
2?60

2250
2250
2250
2270
2340

2350
2340
2340
2340
2340
2340

81370 72300
2712
3000
2380
.44
.49

1549760
734481

?3S2
2460
2240
,38
.44

MFAN
MEAN

2330
2330
2320
2320
2320

2310
2310
2310
2300
2300

2200
2270
2240
2?20
2200

2190
21 00
2190
2180
2180

2180
2180
2180
2210
2270

2280
2270
2270
2?7Q
2270
2270

69050
2256
2330
2180
.37
.42

4246
2007

227o
2270
2270
2260
2260

2250
2240
2240
2230
2220

?230
2230
2240
2250
2250

2260
2260
2260
2260
2260

?270
2280
2331
2370
2420

2460
251 n
?540
?550
...
...

66740 1
230t
2550
?2?0
,37
.40

*AX 14500
"AX 7150

2560
2580
2580
2600
2600

2600
2610
2610
2590
2560

2540
2520
2500
2470
2440

2450
2420
2390
2380
2380

?400
2410
c*420
2460
2560

?710
2940
5250
3650
4250
5000

^4410
2723
5000
2380
,44
.51

MJK-

WIN

6000
6800
7150
7090
6890

6750
6640
6860
6680
6390

6130
5940
5680
5590
5280

5210
5130
5130
5090
4970

4810
4670
4^40
436U
4130

3860
3510
3160
2890
2700
...

159830
5328
7150
2700
,B7
.97

2240 C
302 C

2600
2540
2420
2350
2220

2120
2030
1870
1690
1530

14SO
1350
1270
1140
1080

1060
1040
1030
9o4
824

828
870
828
778
744

680
660
660
674
684
6*0

40624
1310
2600
660
.21
.25

t-SM ,69
FS« .33

660
642
590

, 586
576

579
512
512
506
509

506
506
520
548
548

565
649
652
663
747

764
796
/64
764
831

634
950

1120
1200
1400
...

21089
703

1400
506
. 11
.13

in 9,39
IN> 4.U5

1270
1540
1460
1390
1310

1300
1190
1170
1080
1080

1070
996
964
918
862

754
734
714
694
674

649
652
652
652
642

652
614
614
582
576
537

27972
902
154Q
537
.15
.17

509
492
474
450
453

478
509
546
554
551

546
537
495
460
436

412
416
409
419
4J6

409
399
379
359
349

353
362
356
356
559
545

13590
458
554
343
,07
,08

340
349
353
349
343

340
337
340
315
315

318
315
321
315
308

308
306
308
308
508

315
324
327
321
315

312
312
305
302
305
...

9656
321
353
502
,05
.06
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OS.250&00 PINE RIVER RESERVOIR AT CROSS LAKE, MN

LOCATION.--Lat 46°40'09", long 94°06'44", in SW%NW% sec.21, T.137 N., R.27 W., Crow Wing County, Hydrologic Unit 
07010105, at dam on Pine River, at outlet of Cross Lake at village of Cross Lake.

DRAINAGE AREA.--562 mi 2 (1,456 km2 ).

PERIOD OF RECORD.--March 1886 to current year. Monthend contents only for some periods, published in WSP 1308.

GAGE.--Water-stage recorder. Datum of gage is a mean sea level (levels by Corps of Engineers). Prior to May 3, 
1949, nonrecording gage at same site and datum.

REMARKS.--Reservoir is formed by Trout, Whitefish, Rush, and Cross Lakes and several other natural lakes con 
trolled by timber crib dams; storage began in 1886; dam completed in 1886. Capacity between elevations 
1,226.32 ft (373.782 m) and 1,234.82 ft (376.373 m) (maximum allowable range) is 118,710 acre-ft (146 hm 3 ) of 
which 53,280 acre-ft (65.7 mh 3 ) is controlled storage between elevations 1,226.32 ft (373.782 m) and 
1,230.32 ft (375.002 m) (normal operating range). Contents shown herein are contents above an elevation 
1,218.67 ft (371.451 m). Water is used to benefit navigation on Mississippi River below Minneapolis.

COOPERATION.--Records furnished by Corps of Engineers.

EXTREMES FOR PERIOD OF RECORD.--Maximum contents observed, 173,600 acre-ft (214 hm 3 ) July 10, 1916, elevation,
1,234.56 ft (376.294 m); minimum observed, 1,310 acre-ft (1.62 hm 3 ) below zero of capacity table Aug. 20, 1918, 
elevation, 1,217.67 ft (371.146 m).

EXTREMES FOR CURRENT YEAR.--Maximum contents, 97,930 acre-ft (121 hm 3 ) Oct. 1, elevation, 1,229.29 ft (374.688 m); 
minimum, 71,060 acre-ft (87.6 hm 3 ) Mar. 1, elevation. 1.227.27 ft (374.072 m).

MONTHEND ELEVATION AND CONTENTS, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

Elevation Contents Change in contents 
Date (feet) (acre-feet) (acre-feet)

Sept. 30.................................................. 29.29 97930
Oct. 31.................................................. 28.63 89010 -8920
Nov. 30.................................................. 28.22 83540 -5470
Dec. 31.................................................. 27.90 79310 -4230

CAL YR 1975............................................. +130

Jan. 31.................................................. 27.73 77070 -2240
Feb. 29.................................................. 27.73 77070 0
Mar. 31.................................................. 27.42 73020 -4050
Apr. 30.................................................. 28.68 89690 +16670
May 31.................................................. 28.85 91980 +2290
June 30.................................................. 29.17 96300 +4320
July 31.. ................................................ 28.92 92930 -3370
Aug. 31.................................................. 28.42 86200 -6730
Sept. 30.................................................. 27.97 80240 -5960

WTR YR 1976............................................. . -17690

NOTE.--Add 1200.00 ft to obtain elevation above mean sea level.
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05231000 PINE RIVER AT CROSS LAKE DAM, AT CROSS LAKE, MN

LOCATION. --Lat 46°40'09", long 94°06'44", in SWSjNWSs sec. 21, T.137 N..,. R.27 W. , 'Crow Wing County, Hydrologic Unit 
07010105, at dam at outlet of Cross Lake at Village of Cross LaTce.

DRAINAGE AREA. --562 mi 2 (1,456 km2 ).

PERIOD OF RECORD. --April 1886 to current year. Monthly discharge only for some periods, published in WSP 1308. 
Published as "below Pine River Reservoir" 1895-1916, 1929, and as "at Pine River Dam, at Cross Lake" 1941-56.

GAGE. --Water-stage recorder, headwater gage, and nonrecording. tailwater gage. Datum of gages is 1,216.32 ft 
(370.73 m) above mean sea level. Mar. 26, 1886, to May 31, 1929, nonrecording gages on headwater and tail- 
water at same sites and datum. June 1 to Nov. 30, 1929, nonrecording gage in tailwater at datum 1.60 ft 
(0.49 m) lower. Dec. 1, 1929, to May 2, 1949, nonrecording gage on headwater and' Dec. 1, 1929, to August 
1949, nonrecording gage on tailwater at present sites and datum.

REMARKS. --Discharge computed principally on basis of modified weir formula, the head being obtained from twice- 
daily readings on tailwater gage and from headwater recorder. Flow completely regulated by Pine River Res 
ervoir (see preceding page) .

COOPERATION. --Computations of daily discharge furnished by Corps of Engineers; records reviewed by Geological 
Survey.

AVERAGE DISCHARGE (unadjusted) .- -90 years, 217 ft 3 /s (6.15 m 3 /s), 5.24 in/yr (133 mm/yr) .

EXTREMES FOR PERIOD OF RECORD. --Maximum daily discharge, 2,250 ft 3 /s (63.7 m 3 /s) in June 1896 (does not include 
flow bypassing dam through crevasse); no flow at times.

EXTREMES FOR CURRENT YEAR. - -Maximum daily discharge, 392 ft 3 /s (11.1 m 3 /s) Mar. 30, 31; minimum daily, 30 ft 3 /s 
(0.85 m 3 /s) Apr. 9 to June 25, June 30 to July 2, July 11 to Sept. 30.

DISCHARGE, CUBIC FEET PER SECOND. MUR YEAR OCTOBER 1975 TO SEPTEMBER 1976
MEAN VALUES

DAY OCT NOV

1
2
?
0
•5

6
7
8
9

10

tl
12
13
10
15

16
17
18
!9
?0

21
?2
23
2fl
25

26
27
?8
29
30
11

TOTAL
MEAN
MAX
MIN
CFSM
I N .
CAL Y9
MTR YR

125
125
125
125
125

125
'25
125
125
125

125
125
125
125
278

300
300
300
300
300

300
300
500
500
300

3ftO
500
300
300
300
300

6828
220
300
125
. 3'
.05

1975 TOTAL
1976 TOTAL

300
300
300
300
300

300
300
300
SCO
300

300
3PO
500
300
300

300
300
300
300
300

300
300
300
3-00
300

300
300
500
100
300
...

9000
500
300
300
.53
.60

12086*
50191

DEC

300
300
300
300
300

208 
200 
200 
200 
20"

200
200
200
200
200

200
200
200
200
200

200
200
200
200
200

200 
200 
200 
?00 
200 
?00

6708
216
300
200
.38

JAN

200
200
200
200

200

200 
200 
2<>0

200
200
200
200
200

200
200
200
200
200

200
200
200
200
200

200
200
200
200
200
200

6200 
200 
200 
200 
.36 
."1

MEAN 35i 
MEAN 137

MAX

200
200
309
325
525

325 
325 
S25 
325 
325

$25 
325 
325 
325 
325

325
325
259
250
250

250 
?50 
250

200

200
200
200
200

7972 
275 
325 
200 
,U9 
.5»3

IfllO 
39?

MAR

200
200
200
200
200

200
200
200
200
200

200
200
200
200
200

200
200
200
200
200

200 
20C 
200 
200 
200

200
200
200
200
392
392

212
S«2
200
.38

25
30

APR

200
200
100
100
100

100
100
41
SO
30

30
30
30
30
30

30 
30 
30 

' 30 
30

30
30
30
30
30

SO 
30 
30 
30 
30

1601
53.a
200
30
.10
.11

CFSM ,59 
.24

MAY

30
30
30
30
30

30 
30 
SO 
30 
SO

30 
30 
30 
SO 
30

30
30
30
30
30

30
30
30
30
30

30
30
30
30
30
30

9SO
50.0

30
30

.05

.06

JUN

30
30 
30 
SO 
30

50
30
30 
SO 
30

30
30
30
30
30

30 
30 
SO
30
30

SO 
30 
30 
30 
30

75
75
75
33
SO

1038
3a.6

75
30

,06
.07

JUL

SO
30
93
110
110

110
uo
110
110
57

30
so
30 
SO 
30

30 
SO 
30 
SO 
30

SO 
SO 
SO
so
30

30 
30 
SO 
30 
30 
30

1500 
U8.«
no 
so

.09

.10

AUS

SO 
SO• so
30
30

SO 
30 
SO 
SO 
30

30 
SO
so 
so
30

SO 
30 
SO 
SO 
SO

30 
SO 
SO 
30 
30

30 
SO 
30 
30 
SO 
SO

930
SO.O

SO
30
.05
,06

SEP

SO 
30 
30 
SO 
30

30 
SO 
SO 
30 
30

30 
30 
30 
SO 
SO

30 
30 
SO 
30 
30

SO 
30 
SO 
30 
SO

30
30
30
30 
SO

900
30,0

30
30

,05
,06

8,00 
5.S2
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05244000 CROW WING RIVER AT NIMROD, MN

234

LOCATION.--Lat 46°38'25", long 94 C 52'44", in SE%Wte sec.32, T.137 N., R.33 W., Wadena County, Hydrologic Unit 
07010106, on right bank 200 ft (61 m) upstream from highway bridge, 0.2 mi (0.3 km) north of Nimrod, and 0.7 
mi (1.1 km) upstream from Cat River.

DRAINAGE AREA.--1,010 mi 2 (2,620 km2 ), approximately.

WATER-DISCHARGE RECORDS

PERIOD OF RECORD.--April 1910 to September 1914, July 1930 to current year (winter records incomplete prior to 
1940).

REVISED RECORDS.--WSP 1508: 1910-11; 1913-14, 1937, 1942(M), 1944(M).

GAGE.--Water-stage recorder. Datum of gage is 1,313.27 ft (400.285 in) above mean sea level, levels by Wadena 
County Highway Department from Minnesota Highway Department bench mark. Apr. 15, 1910, to Sept. 30, 1914, 
nonrecording gage at same site, at datum 2.2 ft (0.671 m) lower. July 28, 1930, to Nov. 4, 1949, nonrecording 
gages at same site and datum,

REMARKS.--Records good except those for winter period, which are fair. Flow affected by natural storage in many 
lakes.

AVERAGE DISCHARGE.--37 years (1939-76), 482 ft 3 /s (13.65 m j /s) 6.48 in/yr (165 nun/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 3,700 ft j /s (105 m 3 /s) Oct. 10, 1973, gage height, 7.35 ft 
(2.240 m); maximum gage height, 7.64 ft (2.329 m) Apr. 20, 1950 (backwater from ice);"minimum discharge 
observed, 45 ft 3 /s (1.27 m j /s) Aug. 7, 1936.

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 701 ft j /s (19.9 m 3/s) Apr. 2, gage height, 3.44 ft (1.049 m); - 
maximum gage height, 5.74 ft (1.750 m) Mar. 31 (backwater from ice); minimum discharge, 124 ft 3 /s (3.51 m 3 /s) 
Sept. 7, gage height, 2.31 ft (0.704 m).

DISCHARGE, IN CUBIC FEET PER SECOMP, WATER YfcA«i OCTnHE* 1975 TO
MEAN VALUES

197*

DAY

1 
I 
3

6
7
8
9

10

u
IS
13
14
15

16
17
18

20

21
22
23
24
25

26
27
28
29
30
31

OCT

386
386
386
3*0 
370

375
375
364
370
369

363
356
349
347
341

338 
334 
3?7 
3?2

3?2 
3?9
349
403
421

431
441

43<l
425

MOV

420 
410 
407 
40ft 
395

390
383
386
389
401

405
427
437
447
433

432
433
434
469
484

352
407
405
400
395

390
385
380
375
370

DEC

370
365
360
355
350

345
343
340
340
335

332
330
330
330
330

330
330
330
330
330

330
330
330
330
330

330
330
330
330
330
330

JAN

330
330
331
332
335

334
335
336
337
340

340
340
340
340
340

340
340
340

345

345
345
350
350
350

350
350
350
350
350
350

TOTAL 11593 122al 10435
MEAN 374 4Q8 337
MAX 442 484 370
MIN 321 352 330

,37 .40 .33
,43 .45 ,38

342
350
330
.34
.39

CAU YR 1975 TOTAL 197084 
WT* YB 1976 TOTAL 120909

MEAN 5fl(! 
MfcAN 330

MAx

FEB

350
350
355
355
355

355
360
360
360
360

360
360
360
360
360

360
360
360

360

360 
J60 
360 
360 
360

360
360
360
360

10400
359
360
350
.36

2000
694

MA« 

360

360
360
360

360
360

360
365

365 
370 
3flfl 
395 
4)5

430
455
460
505
525

560
585
605
625
645
665

13410 
433 
665 
36f1 
.43 
.49

MIN 252
MINI 1 34

680
665
665

683
670

62? 
621

614 
003 
593 
5B6 
b8|

585 
5-67 
553
553
554

563
566
564
571
561

550
540
532
520
512

17945 
59B 
694 
512

^66

MAY 

507

499 
4HS 
473

.53 
CFSM ,33

363
354
339
328

319 
312 
305 
303 
Sol

293
290
282
274
266

260
262
281
277
266
262

1099B 
355 
507 
260 
.35
.41

IN 7,26 
IN. 4,45

256 
?(i j

215
211

218 
2^7

2??
21;
233
232
2*6

28? 
266 
275 
258 
241

217

210 
27 i

26<J 

257 

259

724J 
241 
286 
208 
.24 
.27

216

210

212
206

2"?

195

198

203

167

202 
246 
181 
,<?Q 
.23

183 
\ 'fe

1 tt- 
171
1 7u

181 

176 

1 ?« 

173

166
158

155
152
152
152
l5>>

150
1.47

517? 
.167

143
.17

SEP

150
160

140

148

151 

161 

16/ 

164

159

162

163 
leO 
157 
156
155

156
157 
156 
156 
1S2

4639
155

134 

!l7
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05244000 CROW WING RIVER AT NIMROD, UN—Continued

WATER-QUALITY RECORDS - 

PERIOD OF RECORD.--Water years 1968-69, 1976.

235

WATE« QUALITY DATA. WATER YEAR OCTOBER 1975 TO SEPTEMBES 1976

TANfOUS 
OIS-

DATE

OCT 
16...

TIME

0950 $35

SPE 
CIFIC
CON«
OUCT-
ANCE

AIR
COLOR 
(PLAT-

TEMPER. TtMPER- INUM-
HARD. 
NESS

NON- DIS-
CAR- SOLVED

BONATE CAL-
HARD-

CHARGE (MICRO. 
(CPS)

ATURE COBALT (CA,MG) NESS

320 S.O 5.5 170

CIUM 
(CA)

(DEC C) (DEG C) UNITS) (N6/L) (MG/L) (MG/L) 
100061) (00095) (000?0) (00010) (00080) (00900) (00902) (0091S)

OIS-' 

SOLVED
MAG 
NE 
SIUM 
(KG)

(MG/L) 
(009«JS)

15

DATE

OCT

DIS
SOLVED
SODIUM
(NA)

(MG/L)
009JO)

PERCENT
SODIUM

(00932)

SODIUM
AD>

SORP-
TION

RATIO

(00931)

DTS-
SOLVfO
PO
TAS
SIUM
(K)

(Mr,/L)
(000^5)

ALKA.
LJNI1Y

AS
CAC03
(MG/L)

(oooio)

DIS
SOLVED

$\Jlf ATE
(800)
(MG/L)

(009a5)

DIS
SOLVED
CHLO
RIDE
(CD
(MG/L)

(Q0900)

DIS
SOLVED
FLUQ-
RIDE
(F)

(MG/L)
(00950)

DIS
SOLVED
SILICA
(SI02)
(MG/L)

(00955)

DIS
SOLVED
SOLIDS
(RESI
DUE AT
180 C)
(MG/L)

(70300)

1.5 176 1.3 1,6 .1 7.3 181

OATE

OCT
16,

DIS
SOLVED
SOLIDS
(SUM OF
CONSTI
TUENTS)
(MG/L)

DIS
SOLVED
SOLIDS
(TONS
PgR
AC-FT)

niS-
SOLV60
SOLIDS
(TONS
PER
DAY)

TOTAL
NITRITE

PLUS
M IT BATE

(N)

(«G/L)

TOTAL
KJtL-
DAHL
M1TRO.
GEN
CM)

( M G/L)

TOTAL
PHOS
PHORUS
(P)

(MG/L)

DIS
SOLVED
90KON

(B)
(UG/L)

TOTAL
IRON
(Ft)

(U5/L)

TOTAL
MAN*

GANESE
(MM)

(UG/L)
(70301) (70303) (7oi02) (00630) (00625) (00665) (01020) (01005) (01055)

176 .25 .10 .0$ 10 230

QUALITY DAIA. WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

DATE

OCT
16.., 0950

TOTAL

PLUS

IN eOT,
MAT. 

(MG/KG)

5.1

TOTAL

NITRO"

(N)

TOTAL 
AMMONJA 
NITRO 
GEN IN 
BOTTOM 
WAT.

TOTAL 
KJEL, 
NITRO 
GEN IN 
BOTTOM
MAT , 

(MG/KG)

.08 200

'TOTAL 
PHOS 
PHORUS

IN SOT- 
TOM MA. 
TEHIAL

(0063S) (00610) (00611) (00626) (00t>68)

TOTAL
AkSfcNlCIN' 

TOTAL BOTTOM
kRStNlC MA-

(AS) TERIAL 
(UG/L) (UG/G) 

(OlOOi)

DATE

OCT
16...

TOTAL
COPPER
(CU)

(UG/L)
(01002)

20

TOTAL 
COPPER

IN
BOTTOM
MA-

TERIAL
(UG/G)

(OlOOi)

09

TOTAL
LEAD
(PS)

(Ufi/L)
(Oln«51)

<100

TOTAL 
LEAD
IN

BOTTOM
MA"
TERIAL
(UG/G)

(010S2)

0

TOTAL
MERCURY

(HG)
(UG/L)

(719QO)

.0

TOTAL 
MERCURY

IN
BOTTOM
MA.

TERIAL
(UG/G)

(71921)

.2

TOTAL
ORGANIC
CARBON
(C)

(MG/L)
(00660)

5, ft

ORGANIC 
CAH80N

IN BOT
TOM MA
TERIAL
(C)

(G/KG)
(00687)

.0
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05244000 CROW WING RIVER AT NIMROD, MN--Continued

HATER QUALITY DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

DATE

OCT

TIME

0950

TOTAL 
PCB 
(US/L)

PCS 
IN 

BOTTOM 
MA« 
TERIAL 
(UB/KO)

TOTAL 
AL0RIN 
(UG/L)

AUORIN
IN 

BOTTOM
MA*

TERIAL 
(UB/KG)

TOTAL 
CHLOR* 
DANE 
(UG/L)

CHLOR. 
DANE 
IN 

BOTTOM 
MA. 

TERIAL 
(US/KG)

TOTAL 
ODD 
(UG/L)

000 
IN 

BOTTOM 
MA 

TERIAL 
(US/KG)

TOTAL 
ODE 
(UG/L)

DDE 
IN 

BOTTOM 
MA* 

TERIAL 
(UG/KG)

.0 .00 .0 .0 .00 .0 .00 .0

DATE

OCT
16.,

TOTAL 
DOT 
(UB/L)

DOT 
IN 

BOTTOM 
MA. 

TERIAL 
(US/KG)

TOTAL, 
OX* 
AZINON 
(UG/L)

01. 
AZINON 

IN 
BOTTOM 
MA.
TEKIAL
(US/KS)

TOTAL 
01* 

ELORIN 
(UB/L)

01. 
ELDRIN 

IN 
BOTTOM 
MA* 

TERIAL 
(UG/KG)

TOTAL 
ENORIN 
(UG/L)

ENDRIN
IN 

BOTTOM 
MA 

TERIAL 
(US/KG)

TOTAL
tTHION
(UG/L)

ETHION 
IN 

BOTTOM 
HA* 
TERIAL 
(UG/KG)

TOTAL 
PARA* 
TMION 
(UG/L)

(39370) (39373) (39570) (39S71) (39380) (39383) (39390) (39393) (39398) (39399) (39S40)

,00 .0 .00 .0 .00 .0 .00 ,0 .00 ,00

DATE

OCT

PARA. 
TMION

IN
BOTTOM
MA*
TERIAL
CUG/KG)

TOTAL
TRI*
TMION
(UG/L)

TRI*
THION

IN
BOTTOM
MA.
TERIAL
(UG/KG)

TOTAL
MEPTA.
CMLOR
(UG/L)

HEPTA. 
CMLOR

IN
BOTTOM
MA*
TERIAL
(US/KG)

TOTAL
HEPTA.
CMLOR
EPOXIOE
(UG/L)

HEPTA. 
CHLOR

EPOXIDE
IN BOT*
TOM MA*
TERIAL
(UG/KG)

TOTAL
LINDANE
(UG/L)

LINOANE
IN

BOTTOM
MA*
TERIAL
(US/KG)

TOTAL
MALA*
TMION
(UG/L)

MALA* 
TMION

IN
BOTTOM
MA*
TEKIAL
(UG/KG)

(39541) (39786) (3*787) (I9«iO) (39413) (394130) (3*433) (39540) (39343) (39530) (39531)

.0 .00 .0 .00 .0 .00 .0 .00 .0 ,00 .0

DATE

OCT

TOTAL
METH.
OXY*

CHLOR
(US/L)

(39480)

TOTAL
METHYL
PARA*
THION
(UG/L)

(19600)

METHYL 
PARA*
THION

IN BDT.
TOM MA.
TERIAL
(US/KG)
(39601)

TOTAL
METHYL
TRI.

THION
(UG/L)

(J9790)

METHYL 
TRI. 

THION
IN BOT.
TOM MA*
TERIAL
(US/KG)
(39791)

TOTAL
TOX.

APHENE
(UG/L)

(19400)

TOX.
APHENE 

IN
BOTTOM
HA.
URIAL
(UG/KS)
(394Q3)

TOTAL
2*4-0
(UG/L)

(39730)

TOTAL
2,4, S-t
(UG/L)

(39740)

TOTAL
SILVEX
(UG/L)

(39760)

.00 • 00 .00 .0 .00 .00 ,00



CROW WING RIVER BASIN 

05245100 LONG PRAIRIE RIVER AT LONG PRAIRIE, MN

237

LOCATION.--Lat 45°58'30", long 94 e 51'56", in NE%NW% sec.20, T.129 N., R.33 W., Todd County, Hydrologic Unit 
07010108, on right bank 90 ft (27 m) upstream from bridge on First Avenue at Long Prairie and 400 ft (122 m) 
downstream from Venewitz Creek.

PERIOD OF RECORD.--October 1971 to current year.

GAGE.--Water-stage recorder. Datum of gage is 1,281.74 ft (390.674 m) above mean sea level.

REMARKS.--Records good except those for winter periods, which are fair.

AVERAGE DISCHARGE.--5 years, 170 ft j /s (4.81 mj /s)

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 3,270 ft 3 /s (92.6 m j /s) July 22, 1972, gage height, 9.37 ft 
(2.856 m); minimum daily, 4.1 ft j /s (0.12 m j /s) Sept. 18 ? 1976.

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 605 ftVs (17.1 m j /s) Apr. 2, gage height, 4.70 ft (1.433 m); 
minimum daily, 4.1 ftVs (0.12 mj /s) Sept. 18; minimum gage height, 1.01 ft (0.308 m) Sept. 4, S, 6, 7, 8.

DISCHARGE,

DAY OCT

IN CUBIC FEET PfR SECOND, HATER YEAR OCIOHfcf* 1975 TO 8EPTE*6E« 1976 
f£A* VALUtS

DEC JAM JUL AUS StP,

!
2
3
a
5

6
7
8
9

10

u
12
13
10
15

16
17
18
19
20

21
22
23
20
25

26
27
28
2<»
30
31

TOTAL
MEAN
MAX
WIN

CAL YR
WfR VR

63
61
60
59
•59

59
57
57
60
60

60
59
59
59
58

57
57
56
56
50

52
50
08
52
52

51
50
09
09
09
49

1721
55,5

63
08

1975 TOTAL
1976 TOTAL

19
49
09
48
48

07
47
47
07
47

07
07
46
07
51

50
51
51
53
01

25
30
35
40
42

02
42
42
42
42

...

1304
44, R

53
25

52241.6
20010.6

02
02
02
02
oj

37
36
30
30
39

39
39
3V
40
00

40
01
"1
01
02

02
42
43
03
43

03
03
43
43
43
43

1273
41.1

03
37

MEAN
fEAN

03
03
43
43
43

43
43
43
43
43

43
43
43
43
43

43
43
43
43
03

03
45
03
43
43

43
43
43
43
44
44

1335
"3.1

44
43

103
67.2

44
4(1
44
44
44

44
45
45
46
46

46
46
46
46
46

46
46
46
46
46

46
46
47
49
53

56
61
66
69

• ••
...

1399
48,2

69
04

MAX 11BO
«AX 590

72
77
82
83
81

15
72
71
70
68

6fl
70
72
72
72

72
72

. 1*
80
85

8«
95

107
130
165

195
240
2«S
424
514
523

4256
137
523
6P

*IN 5.4
MM 4,1

555
5>94
5)74
564
5)10

443
382
32K
284
266

H54
242
227
217
209

203
201
200
198
192

187
179
166
163
162

15S
153
l«rt
1«3
139
...

8241
275
594
139

134
' 132
12?
124
ll/

112
109
108
Iu4
100

98
95
93
91
88

83
81
7675 '

7)

64
64
62
62
56

54
52
52
51
50
50

2642
85.2
134

50

48
46
4fe
45
uo

39
37
38
37
40

36
37
38
36
39

36
34

J4
34
33

32
31
29
31
39

39
3S
34
37
36

...

1120
37,3

4S
29

3u
32
31
31
il

30
30
30
29
29

29
<»«
d*
27
26

26
25
25
25
20

23
23
25
24
22

22
21
19
17
19
18

B04
25.9

34
17

17
15
15
15
15

15
15
14
13
13

12
12
12
12
12

10
10
10
9,0
7.7

6.5
6.3
5,'
5.2
5.2

6.3
6,3
5.6
5,2
b.l
4,6

315.9
10.2

17
4.6

5.0
5.7
6,1
4.6
4,6

4,6
4.6
4,6
4.6
4.6

4.6
4.6
4,6
4,6
5.2

0.6
4,6
0,1
5.8
6.0,

6,4
6.4'
6,4
5,8
5.8

5.8
5,8
6,4
6.4
6.4
""«

159.7
*,32
6,0
4.1
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05246500 GULL LAKE NEAR BRAINERD, MN

LOCATION.--Lat 46°24'40", long 94°21'26", in Ws sec.20, T.134 N., R.29 W., Cass County, Hydrologic Unit
07010106, in pool of dam on Gull River, 800 ft (244m) south of outlet of Gull Lake, 0.2 mi (0.3 km) upstream 
from Gull Lake Dam, and 8 mi (13 km) northwest of Brainerd.

DRAINAGE AREA.--287 mi 2 (743 km 2 ).

PERIOD OF RECORD.--August 1911 to current year. Prior to October 1941 monthend contents only, published in WSP 
1308. Published as Gull Lake Reservoir October 1941 to September 1956.

GAGE.--Water-stage recorder. Datum of gage is at mean sea level. Prior to Aug. 10, 1949, nonrecording gage 
800 ft (244 m) north of present site at same datum. Aug. 11, 1949, to June 30, 1973, water-stage recorder 
at present site and at datum 1,188.14 ft (362.15 m) above mean sea level, adjustment of 1912.

REMARKS.--Reservoir is formed by Gull Lake and several other natural lakes controlled by concrete dam completed 
in 1913; storage began in 1912. Capacity between elevation 1,192.75 ft (363.550 m) and 1,195.75 ft 
(364.464 m) (maximum allowable range and normal operating range) is 26,020 acre-ft (32.1 hm 3 ). Contents shown 
herein are contents above elevation 1,188.75 ft (362.331 m). Water is used to benefit navigation on 
Mississippi River below Minneapolis.

COOPERATION.--Records furnished by Corps of Engineers.

EXTREMES FOR PERIOD OF RECORD.--Maximum contents, 74,800 acre-ft (92.2 hm 3 ) June 30, 1914, elevation, 1,195.05 ft 
(364.251 m); minimum observed, 22,250 acre-ft (27.4 hm3 ) Mar. 20, 1924, elevation, 1,190.75 ft (362.941 m).

EXTREMES FOR CURRENT YEAR.--Maximum contents, 59,710 acre-ft (73.6 hm 3 ) Oct. 1, elevation 1,193.90 ft (363.901 m)i 
minimum, 44,580 acre-ft (55.0 hm 3 ) Mar. 1, elevation, 1,192.73 ft (363.544 m).

MONTHEND ELEVATION AND CONTENTS, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

Date

Sept. 30.
Oct. 31.
Nov. 30.
Dec. 31.

CAL YR 1975.

Jan.
Feb.
Mar.
Apr.
May
June
July
Aug.
Sept.

31. 
29. 
31.
30.
31.
30.
31. 
31. 
30.

Elevation 
(feet)

93.90
93.56
93.37
93.19

93.11
92.73
92.96
93.60
93.55
93.87
93.62
93.16
92.74

Contents 
(acre-feet)

59710
55290
52840
50510

49470
44580
47530
55810
55160
59330
56060
50110
44690

WTR YR 1976.

Change in contents 
(acre-feet)

-4420
-2450
-2330

+ 2460

-1040
-4890 
+ 2950
-+8280
-650

+4170
-3270
-5950
-5420

-15020

NOTE.--Add 1100.00 ft to obtain elevation above mean sea level.
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05247000 GULL RIVER AT GULL LAKE DAM, NEAR BRAINERD, MN

LOCATION.--Lat 46°24'40", long 94°21'12", in sec.20, T.134 N., R.29-W., Cass County, Hydrologic Unit 07010106, 
in headwater and tailwater of dam at outlet of Gu.ll Lake, 8 mi (13 km) northwest of Brainerd.

DRAINAGE AREA.--287 mi 2 (743 km 2 ).

PERIOD OF RECORD.--August 1911 to current year. Monthly discharge only for some periods, published in WSP 1308. 
Published as "at Gull Lake Reservoir" 1929.

GAGE.--Water-stage recorder on headwater and nonrecording gage on tailwater. Datum of gages is at mean sea
level. August 1911 to May. 23, 1929, and Dec. 1, 1929, to Aug. 1, 1949, both gages were nonrecording gages at 
same site and datum in use. May 24 to.Nov. 30, 1929, nonrecording gage 500 ft (152 m) downstream at different 
datum. Aug. 2, 1949, to June 30, 1973, at present sites with datum of gage at 1,188.14 ft (362.15 m) above 
mean sea level, adjustment of 1912.

REMARKS.--Discharge computed at dam on basis of modified weir formulas, the head being obtained from twice-daily 
readings on tailwater gage and from headwater recorder. Flow completely regulated by Gull Lake (see preced 
ing page).

COOPERATION.--Computations of daily discharge furnished by Corps of Engineers; records reviewed by Geological 
Survey.

AVERAGE DISCHARGE (unadjusted).--65 years, 108 ft 3 /s (3.06 m 3 /s), 5.11 in/yr (130 mm/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum daily discharge, 1,120 ft 3 /s (31.7 m 3 /s) May 15, 1938; no flow at times.

EXTREMES FOR CURRENT YEAR.--Maximum daily discharge, 197 ft 3 /s (5.58 m 3 /s) Mar. 30 to Apr. 2; minimum daily, 5.0 
ft 3 /s (0.14 m 3 /s) June 21.

DAY OCT

DISCHARGE, IN CUBJC PICT PER SECOND, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976
MEAN VALUES

NOV OfcC JAN MAR APfJ MAY JUN JUU AOS SEP

1
2
3
ti
5

6
7
8
9

10

H
12
13
14
15

16
!7
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL
MEAN
MAX
MIN
CF8M
I*.

CAL YR
WTR YR

19
19
19
19
19

19
19
19
19
19

19
19
19
19

137

137
137
121
121
121

121
121
121
121
121

121
121
121
182
182^
182

2554
82,4
182
19

.29

.53

1975 TOTAL
1976 TOTAL

182
182
1*2
175
175

175
175
175
171
171

171
171
171
168
M68

168
168
168
168
71

71
71
71
71
71

71
71
71
71
71

...

4065
156
182
71

,«7
.53

57032,0
27178.0

71
71
71
71
71

71
71
71

137
123

123
123
123
123
123

123
123
123
123
123

123
123
123
1 23
123

123
123
123
123
123
123

3411
110
137
71

,38

MEAN
MEAN

123
123
123
123
123

123
1?3
123
125
123

123
123
123
123
123

123
123
1 ?3
123
123

123
123
123
123
123

119
119
123
123
123
123

3805
123
123
119
.43
,49

156
74.3

123
123
191
191
191

191
187
187
187
167

187
187
185
185
185

185
185
185
185
185

183
183
183
120
120

120
120
120
120
...
...

4861
166
191
120
.59
.63

MAX 630
MAX 197

120
120
120
120
120

120
120
120
120
120

120
120
120
120
120

120
120
120
120
120

120
120
120
120
120

120
120
120
122
19T
197

3876
125
197
120
.44
.50

rtjN
MIN

197
197
91
91
92

33
34
34
34
34

34
34
34
34
34

34
34
34
34
34

34
34
34
34
34

34
34
3«
34
34

...

1517
50,6
197
33

,16
.20

18 CF5M
5,0 CFSM

21
21
21
21
91

31
21
21
21
21

11
21
21
21
21

21
21
21
21
21

21
21
21
21
21

21
21
21
21
21
21

651
21.0

21
21

.07
,08

,54
,26

21
21
21
21
21

21
21
21
21
21

22
22
21
21
21

21
21
22
22
21

5.0
21
21
21
21

21
21
21
22
22
...

620,0
20,7

22
5,0
.07
,08

IN 7,39
IN 3,58

23
23
22
22
22

22
22
21
21
21

21
21
21
21
21

21
21
21
21
21

21
21
21
21
20

20
20
20
18
20
20

651
21.0

23
18

,07
,08

20
20

• 20
20
20

20
20
20
20
20

20
20
20
19
19

19
19
19
19
19

19
19
19
19
19

19
19
19
19
19
19

602
19,4

20
19

.07

.08

19
19
19
16
16

19
19
16
16
18

16
18
18
18
16

18
18
16
16
18

16
18
18
16
16

18
18
16
18
18

...

54S
18,2

19
18

,06
.07



240 CROW WING RIVER BASIN

05247500 CROW WING RIVER NEAR PILLAGER, MN

LOCATION.--Lat 46°18'18", long 94°22'38", in SW%NE% sec.30, T.133 N., R.29 W., Cass County, Hydrologic Unit 
07010106, at Sylvan dam powerplant of Minnesota Power & Light Co., 3.6 mi (5.8 km) above mouth and 
4.9 mi (7.9 km) southeast of Pillager.

PERIOD OF RECORD.--October 1968 to current year. Records for August 1924 to September 1968 available in files 
of the Minnesota district office.

REMARKS.--Records fair except those below 1,000 ft 3 /s (28.3 m3 /s), which are poor. Discharge computed on basis 
of powerplant records. Records for Oct. 1, 1968 to Sept. 30, 1975, were adjusted for storage change in the 
Sylvan dam reservoir. Flow partly regulated by powerplants and Gull Lake (station 05246500).

COOPERATION.--Records collected by Minnesota Power & Light Co. under general supervision of Geological Survey, 
in connection with a Federal Power Commission project.

AVERAGE DISCHARGE.--8 years, 1,484 ft 3 /s (42.0 m3 /s).

EXTREMES FOR PERIOD OF RECORD.--Maximum daily discharge, 16,600 ft 3 /s (470 mj /s) Apr. 12, 13, 1969; minimum 
daily, 60 ft 3 /s (1.70 m3 /s) Aug. 10, 11, 13, 14, 1976.

EXTREMES OUTSIDE PERIOD OF RECORD.--Maximum daily discharge since 1924, 18,300 ft 3 /s (518 m3 /s) Apr. 14, 1965.

EXTREMES FOR CURRENT YEAR.--Maximum daily discharge, 4,470 ft 3 /s (127 m3 /s) Apr. 1; minimum daily, 60 ft j /s 
(1.70 m3 /s) Aug. 10, 11, 13, 14.

DISCHARGE. IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976
MfcAN VALUES

DAY OCT NOV DEC JAN FE8 MAR APR MAY J\JH JUL AUtf SEP

1
2
3
4
5

6
7
a
9

10

11
12
13
14
15

16
17
18
19
20

81
22
23
24
25
26
27
28
29
30
31

TOTAL
MEAN'MAX
MIN

C*L YR
WTR YR

599
598
529
588
555

600
564
560
564
565

565
485
572
566
579

606
752
701
700
666

578
767
80«
751
826

825
951
1200
766
686
868

21180
683
1200
485

1975 TOTAL
1976 TOTAL

066
615
707

1070
997

626
698
955
954
949

945
945
904
061
883

948
940
941
947
12«0

826
075
075
476
866

705
623
695
706
660
...

24566
819
1240
075

540719
252350

744
660
602
603
6«6

690
663
577
528
675

709
670
749
565
513

539
625
491
508
616

629
605
569
605
645

613
599
617
623
623
623

19186
619
7«9
491

MEAN
MEAN

623
674
692
651
658

634
618
614
568
599

60S
597
558
622
622

603
528
616
644
64«

588
567
587
570
597

604
609
622
621
620
603

18998
613
692
528

1492
689

507
606
622
611
674

67}
622
681
672
621

622
622
622
761
712

689
635
647
704
770

668
669
689
740
726

673
738
690
829
•••
...

14635
677
829
587

MAX 10800
MAX 4470

030
790
759
733
711

743
688
607
650
681

690
690
735
653
522

670
655
621
750
740

880
90}
1170
1720
1670

1530
1540
1860
2080
2930
3600

34345
1106
3600
522

MIN 300
MJN 60

4470
4360
4010
3360
3090

2910
2770
2660
2060
1390

1720
1690
1660
1740
1650

1730
1660
1660
1310
1100

1450
1510
1410
1250
1250

1440
1220
1110
1230
1240
...

60530
2018
0470
1100

969
954
686
866
1030

866
872
943
616
763

690
691
713
821
702

645
532
597
679
612

567
623
623
624
452

462
567
567
567
587
587

21775
702
1030
452

557
553
439
473
497

508
260
312
333
477

528
419
552
427
5b4

542
567
658
622
1120

985
266
269
271
274

265
356
563
552
519
...

14758
492

1120
265

362
370
552
276
469

346
279
276
339
278

278
245
213
234
259

237
252
2bl
252
208

315
294
261
251
251

251
232
212
213
235
251

8844
285
552
212

251
196
1!>7
157
157

157
157
157
79
60

60
80
60
60
60

60
80
169
213
159

105
111
111
105
105

105
105
79
79

108
130

3712
120
251
60

115
142
142
103
92

85
142
186
133
142

142
142
160
204
116

169
169
169
169
189

209
209
136
189
160

160
207
209
189
160
...

0821"161

209
85



MISSISSIPPI RIVER MAIN STEM 241 

05267000 MISSISSIPPI RIVER NEAR ROYALTON, MN

LOCATION.--Lat 45°S1'40", long 94°21'30", in lot 2, sec.20, T.39 N., R.32 W. Morrison County Hydrologic Unit 
07010104, at plant of Minnesota Power S Light Co., 4 mi (6.4 km) northwest of Royalton, 4.5 mi (7.2 km) 
downstream from Swan River, and at mile 956 (1,538 km) upstream from Ohio River.

DRAINAGE AREA.--11,600 mi 2 (30,000 km2 ), approximately.

WATER-DISCHARGE RECORDS 

PERIOD OF RECORD.--March 1924 to current year.

REMARKS.--Records good. Discharge computed on basis of powerplant records. Flow partly regulated by power- 
plants and Winnibigoshish, Leech, Pokegama, Sandy, and Gull Lakes and by Pine River Reservoir (see stations 
05201000, 05206000, 05210500, 05218500, 05230500, 05246500).

COOPERATION.--Records collected by Minnesota Power § Light Co. under general supervision of Geological Survey, 
in connection with a Federal Power Commission project.

AVERAGE DISCHARGE.--52 years, 4,402 ft 3 /s (125 m 3 /s), 5.15 in/yr (131 mm/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum daily discharge. 37,700 ft 3 /s (1,070 m 3 /s) Apr. 16, 1965; minimum daily, 
254 ft 3 /s (7.19 m 3 /s) Nov. 25, 1936.

EXTREMES FOR CURRENT YEAR.--Maximum daily discharge, 14,000 ft 3 /s (396 m 3 /s) Apr. 4; minimum daily, 412 ft 3 /s 
(11.7 m 3 /s) Sept. 10.

• oiscHARGfc, IN cueic FEET PER SECOND, WATER YEAR OCTOBE* 1*75 TO SEPTEMBER i<»76
MfciN VALUES 

D AY OCT • NOV DEC JAN FE8 MAR APR "AY JUN JUL AUG SEP

1
2
3
u
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL
MEAN
MAX
MlN
c*s*
IN.

CAL YR
WTR YH

4030
4120
3760
3970
3950

3740
401 0
3020
3970
3800

3630
3630
3630
3630
3400

3230
39*0
3330
4010
4030

3980
3490
3910
4030
3970

4070
<l(l«0
43"»0
4760
4230
4370

4(110
4U10
4230
4450
4390

(1190
4230
4230
4230
U350

4230
4410
4350
4230
4130

4210
4210
4(150
4510
(1940

5210
4290
3590
3200
2860

3150
2390
3040
3460
3700
...

121150 121670
3908
4760
3230
.*4
.39

1975 TOTAL
1976 TOTAL

4056
5210
2380
.35
.39

3(110
3670
3800
4030
4230

3940
3900
3830
3600
3700

3800
3630
3800
3530
272U

3130
3130
3230
3230
3230

3230
3230
3200
3150
3130

3400
3260
3230
3230
3400
3300

107300
3461
4230
2720
.30
.34

3360
3280
3310
3230
3060

3410
3290
3110
2310
3160

3230
4210
3140
3050
3230

3180
3020
3030
3210
3160

3230
3120
3170
3160
3100

3100
3160
31 10
3160
3170
3170

97630
3109
3(110
2310
.27
.31

2708410 "FAN 7U20
1176318 "EA N 3219

3200
3110
3050
3170
31"»0

3250
3330
3230
3290
3270

3280
3290
3230
3220
3500

3400
3370
3330
3330
3330

3470
3580
3580
3580
3580

3580
3590
3730
aoio

<•>•> •

<•>«»

4010
(1010
3630
3660
3580

3580
3580
3590
3670
3590

3690
3600
3450
3680
3710

3290
3530
3500
3510
aooo

3640
3920
41UQ
4760
5570

5820
6310
689P
8410
9570
10300

99060 142150
3381
CIOIO
3050
.29
.31

MAX 30700
MAX 1UOOO

as<$5
10300
3290
,«0
,46

MJN

MIN

11800
12800
13600
14000
13800

12600
11900
11500
12000
10500

9490
9640
9580
9(110
8830

8510
7960
8090
8020
74(10

7730
7560
7650
7230
7130

6660
6660
5790
4690
5080
...

277650
9262
10000
U890
.60
.89

2380 C
412 C

4590
4570
4230
3760
4280

4060
3460
3410
3400
3370

2510
2890
24(10
£4UO
2470

2260
1980
1740
2100
2110

1930
1580
1660
1720
1630

1400
1580
1550
1600
1630
14SO

79820
2575
(1590
1400
.22
.26

FSM ,64
FS* .28

1560
1390
lilO
1220
1370

1260
1220
9«6

1070
1310

1230
1190
1190
1500
1580

1330
1380
1590
1640
1610

2620
1470
1300
1360
1310

1480
1460
1710
1850
2240
...

43696
1457
2620
946
.13
.14

IN 8,69
IN 3.76

1920
2010
2220
2080
1800

2210
1800
1600
1740
1720

1570
1530
1450
1380
1360

1200
1200
1180
1110
1130 .

1280
1170
1090
956
1010

1160
1040
1040
1050
10<40
903

(1U1U9
1424
2220
903
.12
.14

993 647
997 588
934 643
943 597
947 638

913 663
893 605
830 647
926 588
826 412

830 580
836 580
834 593
79? 737
780 688

797 713
090 672
826 689
822 701
843 772

826 690
605 684
780 693
780 605
834 668

780 722
763 688
632 697
«83 705
<183 697
6i6 ---

25251 1^592
815 653
997 772
483 412
,07 ,06
,08 .06

li



242 MISSISSIPPI RIVER MAIN STEM

05267000 MISSISSIPPI RIVER NEAR ROYALTON, MN--Continued 
(National stream-quality accounting network station)

WATER-QUALITY RECORDS

PERIOD OF RECORD.--Water years 1963-66, 1975 to current year. 

REMARKS.--Letter B indicates non-ideal colony count.

QUALITY DATA, WATER YEAR OCTQ9&R 1975 TO SEPTEMBER 197$

DATE

OCT
03...

MOV

11...
otc
10...

JAN
15...

19...
MAR
23. . .

AP9
01...

MAY
03.,,

JUN

12, , ,
JUL
09...

AUG
23...

SEP
27...

DATE

OCT
03...

MOV
11...

DEC
10,,,

JAN
15, ,,

FEP
19.. ,

MAR

?3. . ,
APR
01 ...

MAY
03...

JUN
12...

JUL
09...

AUG
23...

SEP
27...

TIME.

1200

1200

1300

1330

1500

1230

1S10

1330

1200

1415

1615

1530

MOM"
CAR

BONATE
HARD
NESS

(WG/L)
(00902)

1

u

li

8

n

0

..

?

8

3

5

6

INSTAN 
TANEOUS

DIS
CHARGE
(CFS)

(00061)

3«3<1

4230

3630

3620

3350

U61 0

--

«230

1200

1730

853

836

DTS-
S0( vFO
CAL-
CTUM
(CA)

(MG/L)
(00915)

f8

36

U3

46

US

«3

..

34

<ia

37

32

35

SPE 
CIFIC 
CON-

AVCf-
(MICRQ-
hMoS)
(000951

280

280

333

329

320

320

240

260

315

325

265

325

OIS-
SOL VED
MAG- '
NE-
SIUM
(«G)

(MG/L)
(00925)

13

13

1 d

1 a

14

15

..

11

13

12

10

15

PN

(UN7TS)
(00«nO)

8.4

8,?

A.I

7.7

7.7

7,7

..

A, J

8.5

*«3

8.6

8,8

OTS-
SOLVED
SOOIU^
(NA)

f MG/L )
(00930)

1.3

4,4

u,8

5,2

5,1

5. a

„„

5.0

6,2

7,0

9,2

7."

AIR
T£MptH-
ATURfr

(OfG C)
(00020)

16.0

U.O

-2.0

-9,0

.0

9.0

0.5

8.0

2?. 5

m *

13.0

«,0

PERCENT
SODIUM

(000*21

6

6

6

6

6

6

..

ft

8

10

12

10

TUR-
TEMPiK- 810-
Atust irv
(OEG C) (JTL»)
(00010) (00070)

13.0 2

6,5 2

1.0 «

,o a

,0 3

1,5 3

1.5

11.0 6

23,5 *>

2?, 5 1

«*a, o 2

Ih.O 2

D1S-
SUDJU* SOLVED

AD- PO-
SORP- TAS-
TIOM SIU M

HATIO (K)
(MG/L)

(00931) (00935)

.2 J.8

.2 1,9

.2 1.8

.2 1.9

.2 ?,2

.2 2,0

-- -.

.2 1.8

,2 1.8

,3 1.6

.3 2.3

.3 1.7

FtCAL 
COL1-

(COL.
PER

100 *L)
(31616)

130

13

160

1(10

360

--

B7200

120

1000

-•

Bl"

21

ALKA-
LI^ITY

AS
CAC03
(KG/L)

100«10)

1U7

139

161

165

167

170

m •

128

155

139

132

1«3

STRfcf- 
TQCOCCI 
(COL
ONIES
PER

100 ML)
(31679)

59

15

15

1000

31

--

33

B4

570

76

B"90

280

DIS
SOLVED

SULFATE
(SOU)
(MG/L)

(00985)

6,1

3.5

9,9

It

fl.2

5.6

* m

5,9

9,7

I!

13

11

HAHD-
NtSS
(CA,«6)

( MG/L)
(00900)

15U

1(10

170

170

160

170

--

130

160

luO

100

150

DIS
SOLVED
CWLO-
RIDfe
(CD
(«G/L)

(009UO)

2,6

j.y

3.C

2,6

3.9

2.8

..

2, /

tt,5

4 ( 6

5.0

<i. a



MISSISSIPPI RIVER MAIN STEM 

05267000 MISSISSIPPI RIVER NEAR ROYALTON, MN--Continued

243

WATEH QUALITY DATA, YEAR OCTOBER 1975 TO stPTF.M«t« 1976

DATE

NOv
H...

FEB
19,,,

JUN
12...

SEP
27...

DATE

NDv
U...

FEe
l9.« .

JUN
12...

SEP
27...

OIS" (MS» TPTAL
OIS" SOLVED SOLVED "IS- DIS- KJEL- TOTAL

SOLVED OIS- SOLIDS SOLIDS SOLVED SOLVED OAHL NITPITt TOTAL
FLUO- SOLVED CRtSl" (SUM Of- SOLIOS SOLIDS MIt»0" PLUS PHQS-
RIDt SILICA DUt AT COwSTl- (TQNS (TONS Gfc* MTRATE PhoRuS
(M (SI02) lew C) luENis) PER PER (*) CO CP)

DATE (MG/L) (HG/L) ("G/U fWG/L) AC-FT) DAY) (MU/L) (MG/L) (*G/L)
(00950) (00955) (7ftiOO) (70301) (70303) (70302) (00625) (OC6iP) (00665)

OCT
03... .1 5. a 17« 160 .24 1610 ,b«i ,00 ,U<»

NQV
It... .1 5.8 162 152 ,22 >»50 .81 ,01 ,04

DEC
10,,, ,1 9,3 191 183 .26 1870 ,00 .15 ' ,U2

JAN
15,,, .1 9,8 193 190 ,26 1890 ,82 ,24 ,03

FEB
19,,. ,1 10 199 196 .27 1BOO .62 .25 .03

MAR
23... .2 11 204 187 .28 a5«»0 ,69 .28 ,05

APR

MAY
03,,, ,1 . 5,0 159 142 ,22 1820 1,3 ,0? ,0i

12,,, ,2 fi.i 197 181 ,27 638 ,70 ,09 ,08
JUL
09,,. .2 7,5 167 16«» .2S 873 ,bO .04 .06

AUG
23, ,. ,2 7,7 177 163 ,2<i "08 .66 ,01 ,07

SEP
27... .2 2,9 171 I6u ,i>3 386 4,3 ,0« ,a5

DIS- OIS-
SUS- TOTAL SOLVED TOTAL SOLVED DIS- DIS-

TOTAL PENDED CAO- CAD- CHRO- CHRO- TOTAL SOLVED TOTAL SOLVED
ARSENIC ARSENIC MJUM *1UM MIUM MlUM COBALT C06ALT COPPER COPPEK

TIME (AS) (AS) (CD) (CD) (CR) (CR) (CO) (CO) (CU) CCU)
(UG/L) (UG/L) (UG/L) (UG/L) (UG/L) (UG/L) (UG/L) (UG/L) (UG/L) (UG/D

(01002) (01001) (01027) (01025) (01034) (01030) (01037) (01035) (01042) (01040)

1200 0 0 <10 1 10 2 <50 1 10 i.

1500 0 0 <10 t 0 0 <50 3 10 7

1200 0000 <10 «10 0000

1530 1 0 <10 200 <50 0 <10 4

DIS- DIS*
DIS- DIS* TOTAL SOLVED DIS- TOTAL SOLVED DIS*

SOLVED TOTAL SOLVED MAN. MAN. TOTAL SOLVED SELE- SELE- TOTAL SOLVED
IRON LEAD LEAD GANESE GANESE MERCURY MERCURY N}UM NJUM ZINC ZINC
(FE) (PS) (PB) (MN) (MN) (HG) (HG) (SE) (SE) (ZN) (ZN)

(UG/L) (UG/L) (UG/L) (UG/L) (UG/L) (UG/L) (UG/L) (UG/L) (UG/L) (UG/L) (UG/L)
(01046) (01051) (01049) (01055) (01056) (71900) (71890) (01147) (01145) (01092) (01090)

«0 «100 4 70 20 ,0 ,0 0 0 10 10

30 <100 2 70 50 ,0 .0 0 0 20 0

10 4 S 200 20 «,S <,5 0 0 10 0

20 <100 1 160 10 ,0 ,0 0 0 20 0

TOTAL
IRON
(Ft)

(.UG/L)
(01045)

24Q

410

240

200

TOTAL
ORGANIC
CAHbON
(C)

(00680)

6.2

44

18

12



24i* MISSISSIPPI RIVER MAIN STEM

05267000 MISSISSIPPI RIVER NEAR ROYALTON, MN--Continued

QUALITY DATA, HATER YEAR OCTOBER 1975 TO »EPTEMBE« 1976

PATE

NOV
11...
i*...

MAY
os...

AUG
»o...

OATF

NOV
11...

rfcfl
19...

MAY
03...

AUG
10...

TIME

iaoo
1500

1330

12«f

TOTAL
01*
AZINON
(U6/L)

(39f70)

NO

NO

NO

ND

TOTAL
ALDRIN
(UG/L)

(39330)

NO

ND

NO

NO

DI*
AZINON

IN
BOTTOM
MA*

TERIAL
(UG/K6)
(39571)

..

.*

ND
*•

ALDRIN
IN

BOTTOM
MA.

TERIAL
(UG/KG)
(39333)

—

• *

NO

*"

TOTAL
01-

ELDRIN
(UG/L)

(393*0)

NO

ND

NO

ND

TOTAL
ATRA*
ZINE
(UG/L)

(39630)

NO

NO

NO

NO

01*
ELORIN

IN
BOTTOM
MA*

TERIAL
(UG/K6)
(39383)

.„

*.

NO

**

TOTAL
CHLOR-
OANE
(UG/L)

(39350)

NO

NO

ND

NO

TOTAL
ENORIN
(UG/L)

(39390)

NO

NO

NO

NO

DANE 
IN

BOTTOM
MA*

TERIAL
(UG/KG)
(39351)

«

mm

ND
—

ENDRIN
IN

BOTTOM
MA*

TERIAL
(UG/KG)
(39393)

..

..

ND

mm

TOTAL
ODD
(UG/L)

(39360)

NO

ND

NO

ND

TOTAL
ETMION
(UG/L)

(39398)

ND

NO

ND

NO

DDO 
IN

BOTTOM
MA*

TERIAL
(UG/KG)
(39363)

—

mm

ND
•*

ETMION
IN

BOTTOM
MA*

TERIAL
(UG/KG)
(39399)

..

..

NO

— •

TOTAL
ODE
(UG/L)

(39365)

ND

ND

NO

ND

TOTAL
MtPTA"
CHLOR
(UG/L)

(39410)

NO

NO

ND

NO

ODE
IN

BOTTOM
MA»

TERIAL
(UG/KG)
(39368)

—

mm

NO

•*

HEPTA*
CMLOR

IN
BOTTOM
MA*
TERIAL

(UG/KG)
(39«13)

• —

..

NO

••

TOTAL
DOT
(UG/L)

(39370)

ND

ND

NO

NU

TOTAL
HEPTA*
CHLOR

tPOXIPt
(UG/L)

(39420)

ND

NO

NU

NO

DOT 
IN

BOTTOM
MA*

TERIAt
CUC/Ktt)
(39371)

—

mm

NO

**

HEPTA.
CHLUK

EPOXIDE
IN 80T.
TOM MA.
TERIAL

(UG/KU)
(398«J)

•-

— *

NO
*-

OATE

NOV
ii...

rte
I*.. .

MAY
03...

AUG
10...

TOTAL
LINOANE
(US/L)

(39380)

ND

NO

NO

NO

LINOANE
IN

BOTTOM
MA*

TERIAt
(UG/KG)
(393«3)

..

.«

NO

••

TOTAL
MALA*
THION
(UG/L)

(39530)

NO

NO

NO

NO

MALA- 
THION

IN
BOTTOM
MA*

TCRIAL
(UG/KG)
(39531)

*.

..

NO

«•

TOTAL
METH.
oxv.

CMLOR
(UK/L)

(39080)

ND

NO

ND

NO

METMOX*
YCHtOR

IN SOT-
TOM MA
TERIAL
(UG/KG)
(39861)

..

..

NO

.*

TOTAL
METHYL
PARA.
TMION
(UG/L)

(39600)

NO

ND

ND

ND

METHYL 
PARA.
TMION

IN BOT
TOM MA.
TfeRlAL
(UG/KG)
(39601)

..

..

ND
mm

TOTAL
METHYL
TRI-

TMION
(U5/L)

(39790)

ND

ND

MO

ND

METHYL
TRI-

THION
IN BOT
TOM MA*
TERIAt
(U6/K6)
(3979U

••

*»

NO

*•

TOTAL
PARA*
THION
(UG/L)

(J9S«0)

NO

NO

NO

NO

PARA* 
TMION

IN
BOTTOM
MA

TERIAL
CUtt/KU)
1395<U)

*•

*•

ND
••

OATE

NOV 
11...

PEB
MAY**
03...

AUG 
10...

SIM*.
ZINC
TOTAL(
(UG/L)
(39025)

.*

•*

—

NO

TOTAL
TOX*
APHENE
(UG/L)

(39800)

NO

ND

NO

NO

TOX*
APMENC 

IN
BOTTOM
MA*
TERIAL
(UG/KG)
(39003)

..

-

ND

..

TOTAL
T«I*

THION
(yO/L)

(39786)

NO

NO

ND

NO

TRI- 
THION 

I"
BOTTOM
MA*

TfRIAL
(UG/K6)
(39787)

..

-

NO

..

TOTAL
2r<U-D
(UG/L)

(39730)

NO
NO

ND
ND

2.4*0
IN

BOTTOM
MA*
TfRIAL
(U6/KG)
(39731)

-*

mm

ND
mm

TOTAL
2.4.S-T
(UG/L)

(39700)

NO

NO

ND

NO

IN
BOTTOM
MA

TERIAL
(UK/KG)
f397«l)

-

"

ND

..

TOTAL
•JLVtX
CUG/L)

(39760)

NO

NO

ND

ND

SILVEX 
IN

BOTTOM
I*A*
TtRIAL

tUU/KG)
(39761)

-

"

ND

—



MISSISSIPPI RIVER MAIN STEM 

OS267000 MISSISSIPPI RIVER NEAR ROYALTON, MN--Continufed

245

HATER QUALITY DATA, HATER YEAR OCTOBER i975 TO SEPTEMBER 1976

DATE

NOV

H...
MAR
83...

12...
SEP
27...

LENGTH 
OP
EXPO-

(DAYS)
TJMt

1200

1250

1200 •

1%30

59

33

uo

06

PEHI-
PHYTON 
BIOMASS 
TOTAL
DRY

6/SQ * 
(00573)

22.0

3.30

10.2

7.23

PERI- 
PHYTON 

BIOMASS 
ASH 

WEIGHT 
G/SQ « 
(00572)

17.0

2.60

7.23

b.OO

RECTED
PERI- 
PHYTON

CHLORO 
PHYLL A
MG/SQ H 
(32226)

39.0

2.ao

3.92

12.6

UNCOR- 
RESTED
PERI- 
PMYTON
CHLORO 
PHYLL 8

(32226)

.000

.100

.000

1.96

BIOMASS 
PIGMENT 
RATIO

130

290

770

170

SAMPLING 
METHOD

POLYETHYLENE
STRIP

OCT. 3, 1975 
1200 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

2,200 CELLS/ML

_ORGANISM_NAME.

CHLOROPNYTA 
CHLOROPHYCEAE 
.CHLOROCOCCALES 
..OCCYSTACEAE 
...ANKISTRODESMUS 
...KIRCHNERIELLA 
..SCENEDESMACEAE 
...SCENEOESMUS 
HRYSOPHYTA 
BACILLARIOPHYCEAE 
.CENTRALES 
..COSCINOOISCACEAE 
...CYCLOTELLA 
...MELOSIRA 
.PENNALES 
..ACHNANTHACEAE 
...ACHNANTHES 
...COCCONEIS 
..DIATOMACEAE 
...OIATOMA 
..GOMPHONEMATACEAE 
...GOMPHONEMA 
..NAVICULACEAE 
...NAVICULA 
...STAURONEIS 
..NITZSCHIACEAE 
...NITZSCHIA 
YANOPHYTA 
MYXOPHYCEAE 
.CHROOCOCCALES 
..CHROOCOCCACEAE 
...ANACYSTIS

.COMMON_NAME. 

GREEN ALGAE

DIATOMS 
CENTRIC

CELLS/ML

3* 
34

340

PERCENT

16

PENNATE

NAVICULOIO

BLUE-GREEN ALGAE

COCCOID

900
340

34
100

69

34

34
34

69

41
16

2
5

3

2

2
2

3

140

NDTEt D - DOMINANT ORGANISM! GREATER OR EQUAL TO 15%
ANALYSIS METHOD: SEDGMICK-RAFTER CHAMBER * zoo-x MICROSCOPE
DIVERSITY INDICES, BASED ON ACTUAL COUNTS:

PHYL/DIV 1.024
CLASS 1.024
ORDER 1.609

FAMILY 2.115
GENERA 2.717
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NOV. lit 1975 
1200 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

31,000 CELLS/ML

.ORGANISM_NAME.

CHLOROPHYTA
.CHLOROPHYCEAE
..CHLOROCOCCALES
...OCCYSTACEAE
....ANKISTROOESMUS
....CHODATELLA
....SELENASTRUM
CHRYSOPHYTA
.BACILLARIOPHYCEAE
..CENTRALES
...COSCINOOISCACEAE
....CYCLOTELLA
....STEPHANOOISCUS
..PENNflLES
...OIATOMACEAE
....OlATOMA
...FRAGILARIACEAE
....FRAGILARIA
...GOMPHONEMATACEAE
....GOMPHONEMA
...NITZSCHIACEAE
....NITZSCHIA
CYANOPHYTA
.MYXOPHYCEAE
..CHROOCOCCALES
...CHROOCOCCACEAE
....ANACYSTIS
..OSCILLATORIALES
...OSCILLATORIACEAE
....OSCILLATORIA

.COMMON_NAME. 

GREEN ALGAE

DIATOMS 
CENTRIC

PENNATE

BLUE-GREEN ALGAE 

COCCOID

FILAMENTOUS

.__ CELLS/ML

320
160
160

11,000
160

1,300

2,200

160

640

2,500

13,000

PER_CENT

35
1

NOTE: o - DOMINANT ORGANISM; GREATER OR EQUAL TO is%
ANALYSIS METHOD: SEDGWICK-RAFTER CHAMBER , 20o-x MICROSCOPE 
DIVERSITY INDICES, BASED ON ACTUAL COUNTS:

PHYL/DIV 1.12*
CLASS 1.124
ORDER 1.864 

FAMILY 2.085 
GENERA 2.155
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DEC. 10, 1975 
1300 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

19,000 CELLS/ML

247

.ORGANISM_NAME.

CHLOROPHYTA
.CHLOROPHYCEAE
..CHLOSOCOCCALES
...OCCYSTACEAE 

L ....ANKISTRODESMUS 
L ....CHOOATELLA

...SCENEDESMACEAE 
L ....CRUCIGENIA

..VOLVOCALES

...CHLAMYOOMONADACEAE 
L ....CHLAMYOOMONAS

CHRYSOPHYTA
.BACILLARIOPHYCEAE
..CENTRALES
...COSCINODISCACEAE
....CYCLOTELLA 

L ....MELOSIRA 
L ....STEPHANODISCUS

..PENNALES

...ACHNANTHACEAE 
L ....ACHNANTHES 
L ....COCCONEIS

...CYMRELLACEAE 
L ....CYMBELLA

...DIATOMACEAE

....OIATOMA

...FRAGILARIACEAE

....ASTERIONELLA 
L ....FRAGILARIA 
L ....SYNEDRA

...NAVICULACEAE 
L ....CALONEIS

....NAVICULA

...NITZSCHIACEAE 
L ....NITZSCHIA

.CHRYSOPHYCEAE

..CHRYSOMONADALES

...OCHROMONADACEAE 
L ....DIN08RYON

.BACILLARIOPHYCEAE

..PENNALES

...ACHNANTHACEAE 
L ....RHOICOSPHENIA

CYANOPHYTA
.MYXOPHYCEAE
..CHROOCOCCALES
...CH900COCCACEAE
....ANACYSTIS 

L .....ANACYSTIS INCERTA
....ANACYSTIS 

L ....GOMPHOSPHAERIA
..OSCILLATORIALES
...NOSTOCACEAE 

L ....APHANIZOMENON
...OSCILLATORIACEAE 

D ....OSCILLATORIA
EUGLENOPHYTA
.CRYPTOPHYCEAE
..CRYPTOMONIDALES
...CRYPTOMONOOACEAE 

L ....CRYPTOMONAS
PYRRHOPHYTA
.DINOPHYCEAE
..PERIOINIALES
...GLEMOOINIACEAE 

L ....GLENOOINIUM

_COMMON_NAME. 

GREEN ALGAE

CELLS/ML

DIATOMS 
CENTRIC

PENNATE

NAVICULOID

YELLOW-BROWN ALGAE

DIATOMS 
PENNATE

BLUE-GREEN ALGAE 

COCCOID

FILAMENTOUS

EUGLENOIOS 
CPYPTOMONAOS

OINOFLAGELLATES

540

150

150

200

17,000

PE«_CENT

91

NOTE: o - DOMINANT ORGANISM; GREATER OR EQUAL TO 15%
L - LESS THEN 1%! MAY NOT HAVE BEEN ACTUALLY COUNTED
ANALYSIS METHOD: SEDGWICK-RAFTER CHAMBER , zoo-x MICROSCOPE
DIVERSITY INDICES, BASED ON ACTUAL COUNTS:

PHYL/OIV 0.421
CLASS 0.421
ORDER 0.579

FAMILY 0.651
GENERA 0.651
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JAN. 15, 1976 
1330 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

3,400 CELLS/ML

.ORGANISM_NAME.

CHLOROPHYTA
.CHLOROPHYCEAE
..CHLOROCOCCALES
...OCCYSTACEAE 

L ....ANKISTRODESMUS 
L ....CHODATELLA

...SCENEDESMACEAE
,...CR!JCIG£NIA
CHRYSOPHYTA
.BACILLARIOPHYCEAE
..CENTHALES
...COSCINODISCACEAE
....CYCLOTELLA
..PENNALES
...ACHNANTHACEAE 

L ....COCCONEIS
...CYMBELLACEAE 

L ....AMPHORA
...DIATOMACEAE 

L ....OIATOMA
...FRAGILARIACEAE
....SYNEDRA 
...NAV1CULACEAE 
....NAVICULA 
.CHRYSOPHYCEAE 
..CHRYSOMONAOALES 
...OCHROMONADACEAE

L ....DIMOBRYON 
...SYNURACEAE

L ....SYMURA 
CYANOPHYTA 
.MYXOPHYCEAE 
..OSCILLATORIALES 
...NOSTOCACEAE

L ....APHANIZOMENON 
...OSCTLLATORIACEAE

0 ....OSCILLATORIA 
EUGLENOPHYTA 
.CRYPTOPHYCEAE 
..CRYPTOMONIDALES 
...CRYPTOMONODACEAE

L ....CRYPTOMONAS

_COMMON_NAME. 

GREEN ALGAE

CELLS/ML

DIATOMS 
CENTRIC

PENMATE

NAVICULOID 

YELLOW-BROWN ALGAE

BLUE-GREEN ALGAE 

FILAMENTOUS

EUGLENOIOS 
CRYPTOMONAOS

33

33

PER_CENT

3,100

0

0

0

1

1

0

0

0

93

NOTE: D - DOMINANT ORGANISM; GREATER OR EQUAL TO is%
L - LESS THEN 1%; MAY NOT HAVE BEEN ACTUALLY COUNTED
ANALYSIS METHOD: SEDGWICK-RAFTER CHAMBER » zoo-x MICROSCOPE
DIVERSITY INDICES, BASED ON ACTUAL COUNTS: 

PHYL/OIV 0.469
CLASS 0.493
ORDER 0.539

FAMILY 0.584
GENERA 0.584
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FEB. 19, 1976 
1500 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

1*100 CELLS/ML

.ORGANISM_NAME.

CHLOROPHYTA
CHLOROPHYCEAE 
CHLOROCOCCALES 
OCCYSTACEAE 
.ANKISTROOESMUS 
.KIRCHNERIELLA 
SCENEDESMACEAE 
.SCENEDESMUS

HRYSOPHYTA
BACILLARIOPHYCEAE
.CENTRALES
..COSCINODISCACEAE
...CYCLOTELLA
.PENNALES
..ACHNANTHACEAE
...COCCONEIS
..OIATOMACEAE
...OIATOMA
..FRAGILARIACEAE
...FRAGILARIA
..GOMPHONEMATACEAE
...GOMPHONEMA
..NAVICULACEAE
...NAVICULA
..NITZSCHIACEAE
...NITZSCHIA
CHRYSOPHYCEAE
.CHRYSOMONAOALES
..OCHROMONAOACEAE
...DINOBRYON
YANOPHYTA
MYXOPHYCEAE
.CH800COCCALES
..CHROOCOCCACEAE
...GOMPHOSPHAERIA
.OSCILLATORIALES
..OSCILLATORIACEAE
...LYNG8YA 
...OSCILLATORIA

_COMMON_NAME 

GREEN ALGAE

CELLS/ML

63
10

DIATOMS 
CENTRIC

PENNATE

NAVICULOIO 

YELLOW-BROWN ALGAE

BLUE-GREEN ALGAE 

COCCOID

FILAMENTOUS

31

31

31

10 

*1

10

51
770

PER_CENT

5
70

NOTE: D - DOMINANT ORGANISM; GREATER OR EQUAL TO 15%
L - LESS THEN 1%» MAY NOT HAVE BEEN ACTUALLY COUNTED 
ANALYSIS METHOD: SEDGWICK-RAFTER CHAMBER , 2oo-x MICROSCOPE 
DIVERSITY INDICES, BASED ON ACTUAL COUNTS:

PHYL/DIV 1.055 
CLASS 1.106

ORDER 1.187 
FAMILY 1.560 
GENERA 1.851
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MAR. 23, 1976 
1230 HOURS

IDENTIFICATION OF PHYTOPLANKTON 
1*800 CELLS/ML

.ORGANISM_NAME.

CHLOROPHYTA
.CHLOROPHYCEAE
..CMLOROCOCCALES
...OCCYSTACEAE
....ANKISTRODESMUS
...SCEWEDESMACEAE

L ....SCF.NEDESMUS 
CHRYSOPHYTA 
.8ACILLARIOPHYCEAE 
..CENTRALES 
...COSCINOOISCACEAE 
....CYCLOTELLA 
..PENNALES 
...ACHMANTHACEAE 
....COCCONEIS 
...CYMRELLACEAE

L ....EPITHEMIA 
...OIATOMACEAE 
....OIATOMA 
...FRAGILARIACEAE 
....ASTERIONELLA

L ....SYNEORA
...GOMPHONEMATACEAE
....GOMPHONEMA
...NAVICULACEAE
....GYPOSIGMA
....NAVICULA
CYANOPHYTA
.MYXOPHYCEAE
..CHROOCOCCALES
...CHROOCOCCACEAE
....ANACYSTIS
..OSCILLATORIALES
...OSCILLATORIACEAE

0 ....LYNGBYA 
EUGLENOPHYTA 
.CRYPTOPHYCEAE 
..CRYPTOMONIOALES 
...CRYPTOMONODACEAE

L ....CRYPTOMONAS

_COMMON_NAME. 

GREEN ALGAE

DIATOMS 
CENTRIC

PENNATE

NAVICULOID

BLUE-GREEN ALGAE 

COCCOID

FILAMENTOUS

EUGLENOIDS 
CRYPTOMONAOS

CELLS/ML

190

19

19

130

19

19

19
19

75

1,300

PER_CENT

11

0

72

NOTE: D - DOMINANT ORGANISM! GREATER OR EQUAL TO lb%
L - LESS THEN 1%« MAY NOT HAVE BEEN ACTUALLY COUNTED
ANALYSIS METHOD: SEOGWICK-RAFTER CHAMBER . £oo-x MICROSCOPE
DIVERSITY INDICES* BASED ON ACTUAL COUNTS: 

PHYL/DIV 1.038

CLASS 1.038
ORDER 1.326 

FAMILY 1.551 
GENERA 1.572
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MAY 3. 1976 
1330 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

18.000 CELLS/ML

_ORGANISM_NAME_

CHLOROPHYTA
.CHLOROPHYCEAE
..CHLOROCOCCALES
...MICRACTINIACEAE
....MICRACTINIUM
...OCCYSTACEAE
....ANKISTROOESMUS
....CHOOATELLA
....OICTYOSPHAERIUM
....WESTELLA
...SCENEOESMACEAE
....CRUCI6ENIA
....SCENEOESMUS
....TETRASTRUM
..TETRASPORALES
...PALMELLACEAE
....SPHAEROCYSTIS
..CHLOROCOCCALES
...OCCYSTACEAE
....GLOEOACTINIUM
CHRYSOPHYTA
.BACILLARIOPHYCEAE
..CENTPALES
...COSCINOOISCACEAE
....CYCLOTELLA
....MELOSIRA
....STFPHANODISCUS
..PENNALES
...ACHNANTHACEAE
....COCCONEIS
...FRAGILARIACEAE
....ASTERIONELLA
....FRA6ILARIA
...GOMPHONEMATACEAE
....GOMPHONEMA
^..NAVICULACEAE
....NAVICULA
...NIT7SCHIACEAE
....NITZSCHIA
.CHRYSOPHYCEAE
..CHRYSOMONADALES
...OCHPOMONADACEAE
....OIN08RYOM
....OCHROMONAS
CYANOPHYTA
.MYXOPMYCEAE
..CHROOCOCCALES

...CHROOCOCCACEAE

....ANACYSTIS
EUGLENOPHYTA
.CRYPTOPHYCEAE
..CRYPTOMONIOALES
...CRYPTOMONODACEAE
....CRYPTOMONAS
.EUGLENOPHYCEAE
..EUGLENALES
...EUGLENACEAE
....EUGLENA
....TRACHELOMONAS

.COMMON_NAME. 

GREEN ALGAE

DIATOMS 
CENTRIC

PENNATE

NAVICULOIO

YELLOW-BROWN ALGAE

BLUE-GREEN ALGAE 

COCCOIO

EUGLENOIDS 
CRYPTOMONADS

CELLS/ML

960

690
800
810
430

aio
800
zio

3.800

4.900
590
110

110

110

640

690

.400

PER_CEMT

21

37
3
1

13

110

MOTE: D - DOMINANT ORGANISM; GREATER OR EQUAL TO is%
L - LESS THEN 1%; MAY MOT HAVE BEEN ACTUALLY COUNTED 
ANALYSIS METHOD: SEDGWICK-RAFTER CHAMBER . aoo-x MICROSCOPE
DIVERSITY INDICES. BASED ON ACTUAL COUNTS:

PHYL/DIV 1.473
CLASS 1.658
ORDER 3.357

FAMILY 3.803
GENERA 3.306
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JUNE 12. 1976 
1200 HOURS

IDENTIFICATION OF PHYTOPLANKTON

a.aoo CELLS/ML

.ORGANISM_NAM£_

CHLOROPHYTA
.CHLOROPHYCEAE
..CHLO°OCOCCALES 

OCCVSTACEAE 
.ANKISTRODESMUS 
.KIPCHNERIELLA 
.SELENASTRUM 
.TETRAEDRON 
SCENEOESMACEAE 
• CROC IGENIA 
.SCENEDESMUS 
.TETRASTRUM

CHRYSOPHYTA
.6ACILLARIOPHYCEAE
..CENTOALES
...COSCINODISCACEAE
....CYCLOTELLA
....MEI OSIRA
..PENNALES
...ACHNANTHACEAE 
....ACHMANTHES
....COCCONEIS
...CYM8ELLACEAE
....CYMBELLA
...NAVICULACEAE
....NAVICULA
...NIT7SCHIACEAE
....NITZSCHIA
.CHRYSOPHYCEAE
..CHRYSOMONAOALES
...CHROMULINACEAE
....CHPYSOCOCCUS
CYANOPMYTA
.MYXOPHYCEAE
..CHROOCOCCALES
...CHROOCOCCACEAE
....ANACYSTIS
EUGLENOPHYTA
.EUGLENOPHYCEAE
..EUGLENALES
...EUGi ENACEAE
....TRACHELOMQNAS
PYRRHOPHYTA
.DINOPHYCEAE
..PERIDINIALES
...GLENOOINIACEAE
....GLENODINIUM

.COMMON_NAME. 

GREEN ALGAE

DIATOMS 
CENTRIC

PENNATE

NAVICULOID 

YELLOW-BrtOWN ALGAE

BLUE-GREEN ALGAE 

COCCOID

EUGLENOIOS 

DINOFLAGELLATES

CELLS/ML

72
48
24

96
340
190

550
390

72
140

24

190

140

24

390

PER_CENT

1
3
2
1

3
12
7

20

3
5

1

7

5

14

72

NOTE: o - DOMINANT ORGANISM; GREATER OR EQUAL TO is>%
ANALYSIS METHOD: SEDGWICK-RAFTER CHAMBER . 2oo-x MICROSCOPE
DIVERSITY INDICES. BASED ON ACTUAL COUNTS:

PHYL/DIV 1.578
CLASS 1.641
ORDER 2.158

FAMILY 2.727
GENERA 3.549
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JULY <», i*7t> 
1«15 HOURS

OF PMYTOPI.ANKT0N 

9,500 CELLS/ML

ORGANISM » 

CHLOBQPHYTA

CNL0RQCOCCALES 
.COELASTRACEAf

.OOCYSTACEAE

..ANKISTPOneSMUS

..CHOOATFLLA

..OQCYSTIS

VOLVOCALtS

ZY6N6MATAl.es

CMLOBOCOCCALtS
.OOCYgTACfcAfe
..GLOEOACTlNlUM

CHRYSOPHYTA
ACI|.LA«IO 
CENTRALES
CfSCINODI
.CYCLOTfLLA

ACHNANTHACEAt
.COCCONPIS
NAVlCULACtAf

.MTZSCHIA

CVANPPHYTA

...ANACYST1S

GftEE« ALGAE

OESM10S

TOTALS

DIATOMS 
CENTRIC

PENNATt

TOTALS 

N ALSAE

COCCOID

CELLS/ML

320

320
53

850 
HO

no
750

53

53

3,TOO 
6,600

270e*>o

110

110

900
960

PER CENT

40
73

1
15

10
10

PYBRHOPHYTA

TOTALS
110
110

0 . DOMINANT OPGANISMt SRFATfR 0» EQUAL TO 15% 
ANALYSIS htTHODt StOGhlC^-RAFTfR CWA MBPR , 200"X MICROSCOPE 
DIVERSITY INDICES. 8ASFO ON ACTUAL CdUNTSi 

PHYL/OIV l.l«d 
CLASS ),148 
ORDER 2.068 

FAMILY 2,530 
3.057



254 MISSISSIPPI RIVER MAIN STEM 

05267000 MISSISSIPPI RIVER NEAR ROYALTON, MN--Continued

QRGAMISM

C HLOROPHYf.EAE 
CHLOROCOCCALES
"ICRACTTNTACEAE

OOCY3TACEAF
.AMKISTRODESMUS

CMRYSOPHYT*
6AC!LLAPIOPHYCfc.AE

ACHNAMTHACFAE 
.CDCCQNIIS

,EP!THfcMj»

.SYNEORA 
NAV1CULACEAE

CYANCIPHVTA
.^YxnpHvcfAt
..CMRQOCCCCALES

0 ....ANACYSTIS 
..OSCILLATORIALES

PYBRMQPHVTA

AUG. 2J, i<!76 
!615 HOURS

30,000 CELLS/MI

ALGAE

TOTALS

DIATo«S

CELLS/ML

uo 
i»o

190

2.100 
1,«GO 
a. 1"0

360

s«o

360

1BO 

IfiO

180 
TOTALS 1,600

ALGAE

21,000

TOTALS as,ooo

ALGAF 
OINOFLA6ELLATF5

n . DOMINANT ORSANISM| GREATER o» FQUAL TO 15X
L • LESS THEN ix; MAY NOT HAVE BEtN ACTUALLY COUNTED
ANALYSIS MtTHQOi StuGWIC»<««AFTEft CHAMBER , 200-X MICROSCOPE
DIVERSITY INDICES, BASED OM ACTUAL COUMTSI 

PHYL/DIV o.e?6
CLASS 0,826

COCCnlD

FAMILY l.67fl 
GENERA 1,788

PfcR

83



MISSISSIPPI RIVER MAIN STEM

05267000 MISSISSIPPI RIVER NEAR ROYALTON, MN--Continued 
SEP, 27, 1976 

1530 HOURS

IDENTIFICATION or PHYTQPL*NKTON 

«t,ooo CELLS/ML

255

ORGAN1IM NAME COMMON CELLS/ML PER CENT

0

D

L
0

CHLOROPHVTA
CHLOROPHYCEAE
CHLOROCOCCALES
SCENEOESMACEAE
.CRUCI0ENIA
.8CENEOE8MUS
ODCYSTACEAI
.SLOEOACTINIU*

CHRYSOPHYTA
BACILLARIOPMYCEAE
CENTRALES
.COSCINODISCACEAe
..CYCLOTELLA
..MELOSIRA
PENNALES
.DIATOMACEAE
..DIATQMA
.NAVICULACEAE
..NAVICULA

CYANOPMYTA
MYXOBMYCEAE
CMRoecoccALES
CMRSOCOCCACEAS
.ANACYSTIS
..A.INSERTA
«AN«CVSTIS
SCIULATORlALeS
NOSTQCACEAE
.ANABAEMA
,*PHAMIZDMENON

6REIN ALSAE

1.000
2,600

7,700
TOTALS 11.000

DIATOMS
CENTRIC

5,100
1U.OOO

PENMATE

2«0
NAVICUtOIO

280
TOTALS 19,000

BLUE- GREEN ALGAE

COCCOID

2.SOO
1,700

FILAMENTOUS

6,400
TOTALS ii.ooo

2
6

\<t
27

12
31

1

1
«7

7
U

0
15
26

NOTEl 0 * DOMINANT OR6ANISM| 6REATER OR EQUAL TO 15X
L - LESS TM£N ixi MAY NOT HAVE »E£N ACTUALLV COUNTED 
ANALYSIS METHOD! 8E06wIC«»RAFTER CHAMBER , 200-X MICROSCOPE 
DIVERSITY INDICES. BASED ON ACTUAL COUNTS! 

PHYL/DIV 1.552 
CLASS 1.532 
ORDER S.8B1 

FAMILY 2,130 
GENERA 2.5<JU

hATER QUALITY DATA, hATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

DATE

OCT
OS...

NOV
11...

DEC
10...

JAN
15...

FE8
20...

MAR

23...
MAY
03...

JUN
12...

JUL
09...

AUG
23...

SEP
27...

TIM6

1200

1200

1400

1330

13«5

1215

1330

1200

141S

1615

1430

TEMPER.
ATURE
(OE6 C)

13,0

6.5

1.0

.0

.0

1.5

11.0

23.5

27.5

24.0

a.o

INSTAN.
TANEQUS

DIS
CHARGE
(CF8)

3430

4230

1630

3620

3330

4610

4230

1200

1730

855

835

sus«
PENOED
SfcOI-
MINT
(MG/L)

11

25

30

41

91

35

46

28

24

19

21

SU8-
PENDED
SEDI 
MENT
DIS

CHARGE
(T/DAY)

102

286

294

401

818

436

525

91

112

44

47

SUS. 
SED.
FALL 

DIAM,
X FINER

THAN
,062 MM

62

69

77

61

95

95

84

69

97

95

90



256 SAUK RIVER BASIN 

05270500 SAUK RIVER NEAR ST. CLOUD, MN

LOCATION.--Lat 45°33'35", long 94°14'00", in SE%SW% sec.8, T.124 N., R.28 W., Stearns County, Hydrologic Unit 
07010203, on right bank 0.5 mi (0.8 km) northwest of Waite Park, 3 mi (4.8 km) west of St. Cloud, and 5 mi 
(8.0 km) upstream from mouth.

DRAINAGE AREA.--925 mi 2 (2.396 km 2 ).

WATER-DISCHARGE RECORDS

PERIOD OF RECORD.--July 1909 to December 1912, April to December 1913, May to November 1929, March 1930 
to September 1931, April to November 1932, March to November 1933, March 1934 to current year. Monthly 
discharge only for some periods, published in WSP 1308.

REVISED RECORDS.--WSP 895: Drainage area. WSP 1308: 1912(M), 1932(M). WSP 1508: 1937(m).

GAGE.--Water-stage recorder. Datum of gage is 1,034.63 ft (315.36 m) above mean sea level. Prior to Nov. 22, 
1934, nonrecording gage on highway bridge 1 mi (1.6 km) downstream at datum 6.77 ft (2.06 m) lower.

REMARKS.--Records good except these for winter periods, which are fair. Flow regulated by powerplants and 
reservoirs above station.

AVERAGE DISCHARGE.--46 years (1909-12, 1930-31, 1934-76), 270 ft 3 /s (7.65 m3 /s), 3.96 in/yr (101 mm/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 9,100 ft 3 /s (258 m 3 /s) Apr. 13, 1965, gage height, 10.68 ft 
(3.255 m); minimum, 0.3 ft 3 /s (0.008 m 3 /s) Nov. 25, 1936.

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 2,140 ft 3 /s (60.6 m3 /s) Apr. 1, gage height, 5.37 ft (1.637 m); 
minimum, 32 ft 3 /s (0.91 m 3 /s) Sept. 24, 25, 27, 28, 30; minimum gage height, 0.81 ft (0.247 m) Sept. 30.

PtSCHARSE. CUBTt FEET PER SECOND, WATER YfcAH OCTOBER 1975 TO SEPTEMBER 1976
MfcAN VALUES

HAY

i
2
3
0
5

6
7
8
9

10

11
12 '
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL
MEAN
MAX
WIN
CFBM
I N .

CAl YR
WTR YR

OCT

151
142

132
154

133
132
121
122
125

119
112
115
110
1?4

112
107
105
104
106

106
1P3
103
1?6
136

123
123
119
115
115
121

3729
1?0
151
103
.13
.15

1975 TOTAL
1976 TOTAL

NOV

126
121
121
123
121

124
126
124
120
124

127
14S
14]
137
140

138
138
139
151
121

155
150
150
150
150

150
150
150
150
150
...

4112
137
155
120
.15
,17

153805
81321

DEC

149
1 49
149
149
147

146
145
140
100
140

104
100
143
142
140

138
135
135
135
135

135
135
135
135
135

135
135
135
135
135
135

4342
140
109
135
.15
.17

MEAN
MEAN

JAM

135
135
130
130
130

130
129
128
128
127

127
126
126
126
126

126
126
126
126
126

126
126
126 •
126
126

126
126
126
126
126
126

3949
127
135
126
.14
.1*

421 MAX
222 *Ax

f£8

126
126
126
126
126

12b
126
126
126
126

127
127
128
129
130

131
132
134
13ft
138

136
138
139
140
14Q

140
140
140
140
...
...

3827
132
140
126
.14
.15

3360
2080

MAR

140
140
140
140
140

140
140
140
140
140

140
140
145
150
170

195
220
245
?85
327

356
396
555
801
1090

1340
1580
1610
I960
2000
1990

17317
559

2000
140
.60
.70

WIN 75
MIM 38

APR

2060
1950
1600
1690
1590

149Q
1400
1320
1250
1170

1040
966
903
886
822

783
764
725
663
637

596
sre
531
495
487

486
465
006
435
027
...

28917
964

2080
427
1.04
1.16

IPS" .46
CFSH .24

MAY

396
368
339
321
297

277
265
256
245
236

216
204
210
2Q6
196

161
172
17Q
166
160

146
138
132
128
127

124
130
126
123
118
114

6293
203
396
114
.22
.25

IN 6.19
IN 3.27

JUN

110
106
102
99
96

92
89
87
95
84

63
86
86
85
84

63
83
63
62
60

78
76
74
90
86

94
92
92
91
89

...

2659
68.6
110
74

.10

.11

JUL

66
66
64
62
80

79
76
76
75
73

71
70
69
69
60

75
73
76
76
73

75
76
85
75
73

76
78
63
04

104
84

2426
78.3
104
69
.08
.to

AUG

60
76
76
76
76

71
71
69
67
70

73
70
71
72
72

72
74
75
72
72

71
70
69
71
71

70
70
67
66
65
71

2216
71,5

60
6b
.06
.09

SEP

71
70
65
59
56

55
55
56
54
53

56 
54 
53 
SI 
49

49
46
48
55
51

46
46
44
41
40

44
42
41
40
38

1532

71
36
,06
,06



SAUK RIVER BASIN 

05270500 SAUK RIVER NEAR ST. CLOUD, MN--Continued

WATER-QUALITY RECORDS 

PERIOD OF RECORD.--Water Years 1967-69, 1971-72, 1976.

257

DATS

AUG 
20...

TIME

0800

QUALITY OAlA, WATER YEAR OCTOBER 1975 TO S|PTEM8E» 1976

INSTAN 
TANEOUS

CHARGE

SPE 
CIFIC 
CON 
DUCT 
ANCE gMPER- T^MPfR. 

ATU&E ATURE

COLOR 
(PLAT 
INUM.

HARD 
NESS

COBALT (CA.MG)

NON- 
CAR 

BONATE 
HARD 
NESS

DIS 
SOLVED 
CAL 
CIUM 
(CA)

(UNITS) (DfG C) (DEC C) UNITS) (MG/L) (MG/L) 
(00061) (00005) (00000) (00020) (00010) (00060) (00900) (00902) (00915)

72 «20 21.5 , 220 51

DATE

AUG
20...

DIS
SOLVED
MAG
NE
SIUM
(MG)
(MG/D

(0092S)

23

DIS
SOLVED
SODIUM
(NA)

(MG/L)
(00930)

12

PERCENT
SODIUM

(00932)

10

SODIUM
AD

SORP
TION

RATIO

(00931)

.a

DIS
SOLVED
PO
TAS
SIUM
(K)

( MG/L)
(00935)

a. 5

ALKA
LINITY

AS
CAC03
(MG/L)

(00«10)

190

DIS
SOLVED

SULFAT6
(SO*)
(MG/D

(009«5)

25

DIS
SOLVED
CHLO
RIDE
(CD
(MG/L)

(00940)

17

018-
SOLVtO
FLOO-
RIOE
(F)

(MG/L)
(00950)

,3

DIS
SOLVED
SILICA
(SIU2)
(MG/L)

(00955J

9.5

DATE

AUG
20...

DIS
SOLVED
SOLTDS
(RESI
DUE AT
1*0 C)
(MG/L)

DIS
SOLVED
SOLIDS
(SUM OF
CONST!-
TUENTS)
(MG/L)

DIS
SOLVED
SOLIDS
(TONS
PE»

AC-FT)

DIS
SOLVED
SOLIDS
(TONS
PER
DAY)

TOTAL
NITRITE

PLUS
NITRATE

(N)
(MG/L)

TOTAL
KJ6L-
DAHL
NITRO
GEN
(N)

(MG/L)

TOTAL
PHOS
PHORUS
(P)

(«G/L)

DIS
SOLVED
BORON

(6)
(UG/L)

TOTAL
IRON
(Ffc)

(UG/L)

TOTAL
MAN-

GANtSt
CMN)

(UG/LJ
(7*300) (70301) (70303) (70302) (00630) (00625) (00665) (01020) (010*5) (01055)

266 257 .36 51.8 .2<5 .02 60 260 150



258 ELK RIVER BASIN 

05275000 ELK RIVER NEAR BIG LAKE, MN

LOCATION.--Lat 45°20'02", long 93 0 40'00", in NEkSWk sec.23, T.33 N., R.27 W., Sherburne County, Hydrologic 
' Unit 07010203, on right bank at upstream side of highway bridge, 4 mi (6 km) east of Big Lake and 4 mi 

(6 km) downstream from St. Francis River.

DRAINAGE AREA.--615 mi 2 (1,593 km2 ).

WATER-DISCHARGE RECORDS

PERIOD OF RECORD.--April 1911 to September 1917, April to September 1931, April to November 1932, March to 
November 1933, March 1934 to current year.

REVISED RECORDS.--WSP 895: 1939. WSP 1308: 1912(M), 1915-17(M).

GAGE.--Water-stage recorder. Datum of gage is 899.60 ft (274.20 m) above mean sea level. April 1911 to 
Sept. 30, 1917, Apr. 1, 1931, to July 26, 1934, nonrecording gage at same site and datum.

REMARKS.--Records good except those for winter period, which are fair.

AVERAGE DISCHARGE.--48 years (1911-17, 1934-76), 255 ft 3 /s (7.22 m3 /s), 5.63 in/yr (143 mm/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 7,360 ft 3 /s (208 m 3 /s) Apr. 16, 1965, gage height, 10.86 ft 
(3.310 m); minimum, 3.6 ft 3 /s (0.102 m3 /s) July 31, 1934.

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 1,980 ft 3 /s (5611 m 3 /s) Apr. 1, gage height, 5.66 ft (1.725 m) ; 
minimum, 18 ft 3 /s (0.510 m 3 /s) Aug. 28, minimum gage height, 0.50 ft (0.152 m).

IN CUPIC PEKT PER secnuo, *ATFR YEA» OCTOBER 1975 m sEPTi*8tR
*f.AN VALUES

DAY

1
a
3
Cl
S

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
?2
23
?4
?5

?6
?7
28
29
30
31

TOTAL
MEAN
MAX
WIN
CFSw
I N .

CAL YB
MTR YB

OCT

113
lit
107
104
102

99
101
101
99
100

104
105
105
106
105

104
105
1 04
106
10«

106
107
HO
144
156

150
147
147
148
147
14S

359?
116
156
99
.19
.22

$975 TOTAL
1976 TOTAL

NOV

137
137
136
130
134

130
127
134
137
162

179
200
207
196
189

195

186
195
256

212
210
210
205
205

205
205
205
200
200
...

5411
180
256
127
.29
.33

112670
72616

DEC

195
195
190
165
180

180
179
178
178
178

177
177
175
173
170

167
165
165
165
165

163
160
160
160
160

157
155
153
150
150
147

5*52
169
195
1 47
,27
.32

MEAN
MEAN

JAN

145
140
137
135
135

135
133
130
127
125

123
121
121
121
121

121
121
1 ?1
121
121

1?1
121
12!
121
1?1

121
121
121
121
121
121

3885
125
145
121
.20
.23

309 MAX
198 MAX

FES

121
121
121
121
121

122
122
1 2«
128
I3n

132
134
135
137
1 an

150
170
190
210
220

?27
230
227
225
221

220
220
220
220
...
...

4858
168
230
121
.27
.29

2890
1980

MAR

220
220
220
220
220

220
220
220
220
220

220
220
225
230
240

250
270
280
300
325

350
377
439
566
657

738
867
1100
1320
1540
I860

1U576
470

I860
220
..76
,88

WIN 79
WIN 21

APR

I960
1930
1800
1610
1«10

1250
HI"
1000
887
795

710
640
564
549
•51^

473
U42
41U
38^
356

335
313
300
291
279

267
255
245
236
230
...

21562
719

1980
230
1.17
1.31

CfSw ,50
CFSM ,32

MAY

225
220
215
209
202

197
19*>
186
18U
176

172
167
16S
163
161

156
154
106
138
133

112
132
126
130
117

113
113
ISO
177
1T6
170

5092
16U
225
113
.27
.31

IN 6,82
IN a, 39

JU*

163
156
146
<37
129

'121

115
110
105
117

121
122

- 136
128
119

122
119
11"
113
109

106
102
98
98
133

152
153
151
152
160
...

3807
127
163
98

.21

.2*

JUL

151
140
134
126
U2

115
no
105
loa
101

98
85
62
59
62

67
feu
60
57
58

54
53
54
53
53

49
U7
«8
06
59
58

2454
79,2
151
"6

,13
.15

AUG

53
50
u*>
43
(.9

51
«b
41
37
35

35
33
34
40
UO

36
3"
32
31
27

24
24
22
«?1
21

22
22
ell
21
2i
24

1047
33,5

5J
21

.05
,0*

StP

31
"1
37
iO
30

27
«?,8
23
25
25

25
24
24
25
49

36
35
13
35
35

19
UO
39
39
60

4»
U9
51
51
"6
.—

1070
35.7

60
23
.06
,06

NOTE.--No gage-height record Dec. 8 to Jan. 12.



ELK RIVER BASIN 

OS27SOOO ELK RIVER NEAR BIG LAKE, MN--Continued

WATER-QUALITY RECORDS 

PERIOD OF RECORD.--Water years 1969-71, 1975 to current year.

259

SUSPENDED-SEDIMENT DISCHARGE (TONS/DAY), WATER V6AR OCTOBER 4975 TO 8CPUMBER

NOVEMBER DECEMBER

DAY

1
2
}
a
5

6
7
8
9

10

11
12
13
1U
t5

16
17
18
19
20

21
22
23
2U
25

26
27
28
20
30
31

MEAN
DISCHARGE

(CFS)

157 •
137
136
ISO
134

130
127
13a
157
162

179
?00
807
!<>«•
189

193
189
186
195
256

212
210
2102o«>
205

205
205
205
200
200

MEAN
CONCEN.
TRATION
CM6/L)

•••
...
mmm

7
...

...
mmm
mmm

mmm

mmm

mmm

mmm
mmm

mmm
...

mmm
mmm

mmm
mmm

mmm

mmm

mmm
mmm
mmm

mmm

mmm
mmm
mmm

mmm

mmm
mmm

SEDIMENT
DISCHARGE
(TONS/DAY)

mmm

mmm
mmm

2.5

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...
' ...
...

MEAN
DISCHARGE

(CFS)

195
195
190
165
180

180
179
178
178
178

177
177
175
173
170

167
165
165
165
165

163
160
160
160
160

157
155
153
150
150
147

MEAN
CONCEN
TRATION
(MG/L)

...
mmm

mmm
mmm
mmm

mmm
mmm
25

...

...

•••
...
...
...
...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

SEDIMENT MEAN
DISCHARGE DISCHARGE
(TONS/OAV) (CPS)

—. 220
«. 220
... 220
... 220
—— 220

MARCH

MEAN 
CONCEN 
TRATION 
(MG/L)

SEDIMENT
DISCHARGE
(TONS/&AV)

12

TOTAL 5411 5252

220
220
220
220
220

220
220
225
230 
2«0

250
270
280
300
325

350 
377 
a39 
568 
657

738 
867 
1100 
1320 
15UO 
1860

14576

5
6
6

11
15
20
24
39
60

5.9 
«.Z

11

22
35
59
86

162
301



260 ELK RIVER BASIN

05275000 ELK RIVER NEAR BIG LAKE, MN--Continued 
SUSPENDED-SEDIMENT DISCHARGE fTQNS/OAY), WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

APRIL

DAY

1
2
3
it
5

6
7
e
9

10

11
12
13
1"
15

16
17
18
19
20

21
22
?3
?o
25

26
27
28
29
30
31

DAY

1
I
3
4
5

6
7
8
9

10

11
12
13
10
15

16
17
18
19
20

21
22
23
24
?5

26
27
?8
29
30
31

TOTAL
YEAR

MEAN
DISCHARGE

(CFS)

I960
1930
1800
1610
laio

125ft
1110
1000
887
795

710
600
584
509
510

«7S
ou?
(110
381
356

333
313
300
291
279

267
255
2*5
236
230
...

MEAN
DISCHARGE

(CF8)

151
140
134
126
12?

115
110
105
100
101

9B
85
62
59
68

67
60
60
57
5*

5«
53
50
55
53

49
«7
4fl
06
59
S8

2054

72616.0

MEAN
CONCEN
TRATION
(M8/L)

59
52
4?
30
2T

23
25
29

...
38

31
21
20
20
30

...
•mmm

...

...

...

...

...

...

...

...

22
...
...
...
...
...

JULY

MEAN
CONCEN.
TRATION
(MG/U

...

...

...

...

...

...

...

...

...

...

...
20

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

SEDIMENT
DISCHARGE
CTO*S/DAY>

315
271
204
130
103

78
75
78

...
82

59
36
32
36
«1

...

...

...

...

...

...

...

...

...

...

16
...
...
...
...
...

SEDIMENT
DISCHARGE
(TONS/DAY)

...

...

...

...

...

•».
...
...
...
...

...
4,6
...
...
...

...

...

...

...

...

...

...

...

...

...

— .
...
...
...
...
...

...

2272,77

MEAN

DISCHARGE
fCFS)

225
220
215
209
202

197
195
168
181
176

172
167
163
163
161

156
1 SO
1U6
139
133

132
132
126
120
117

113
113
150
177
1.78
170

MEAN
DISCHARGE

ce?S)

53
50
46
43
49

51
45
11
37
35

35
33
34
UO
40

36
30
32
31
27

2«
20
22
21
21

22
22
21
21
23
2«

1037

MEAN
CONCEN*
TRATION
(MG/L)

AUGUST

MEAN
CONCEN.
TRATION
CMB/L)

...

...

...

...

...

...

...

...
5

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

SEDIMENT MEAN
DISCHARGE DISCHARSE
(TONS/DAY) (CFS)

163
156
Ittfc 
137 
129

121
115
110
105
117

121
122
136
128
119

122 
119 
tl« 
113
109

106
102
98
98

133

152
153
151
152
160

SEDIMENT MEAN 
DISCHARGt DISCHARGE 
(TONS/DAY)

JUNE

MEAN
CONCEN 
TRATION 
<MG/L>

SEDIMENT
DISCHARGt
(TONS/DAY)

19 5.6

SEPTEMBER

MEAN 
CONCEN 
TRATION 
(MG/L)

SEDIMENT
DISCHARGE
(TONS/OAY)

.50

51
4} 
37
30
30

27
28
23
25
25

25
20
24
25
39

36
35
33
35
35

39 
«0 
39 
39 
60

48
49
51
51
46

1070
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05278000 MIDDLE FORK CROW RIVER NEAR SPICER, MN

261

LOCATION.--Lat 45°15'45", long 94°48'10", in NE% sec.27, T.121 N., R.33 W., Kandiyohi County, Hydrologic Unit 
07010204, on right bank 75 ft (23 m) upstream from highway bridge, 1.5 mi (2.4 km) downstream from Lake 
Calhoun, 3 mi (4.8 km) downstream from Green Lake, and 6.8 mi (10.9 km) northeast of Spicer.

DRAINAGE AREA.--179 mi 1 (464 km 2 ), approximately. 

PERIOD OF RECORD.--March 1949 to current year. 

REVISED RECORDS.--WSP 1508: 1949(M), 1950.

GAGE.--Water-stage recorder and concrete and steel sharp-crested V-notch weir. Datum of gage is 1,147.93 ft 
(349.889 m) above mean sea level. (Kandiyohi County Highway Department bench mark). Prior to July 20, 
1950, nonrecording gage at bridge 75 ft (23 m) downstream at same datum.

REMARKS.--Records good except those for winter periods, which are fair. Flow affected by natural storage and 
some regulation from lakes above station.

AVERAGE DISCHARGE.--27 years, 52.4 ft 3 /s (1.484 m 3 /s), 3.98 in/yr (101 mm/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 408 ft 3 /s (11.6 m 3 /s) June 29, 1953, gage height, 6.52 ft 
(1.987 m); maximum gage height, 6.67 ft (2.033 m) June 25, 1957; no flow Mar. 15-24, 1949, Feb. 26 to Mar. 
26, 1960, Dec. 8, 1963, Feb. 10-21, 1965, Feb. 19-28, 1968, Jan. 11-30, 1975.

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 155 ft 3 /s (4.39 m3 /s) Apr. 21, gage height, 3.88 ft (1.183 m); 
minimum, 0.65 ft 3 /s (0.018 m 3 /s) Sept. 3, gage height, 1.91 ft (0.582 m).

OtSCHA»Gt. IN CUBIC Pgp StCO*m. *ATfc«< VfcAR 
HfcAN VAtUtS

OAV

1
2
3 
H
5

6
7

9
10

11
12
13
10
15

16
17
18
19
20

21
22
23
20
25

26
27
28
29
30
31

TOTAL
MfcAN 
MAX

OCT

12
9.7
9.2
7.9 
8,t

7,3

5 o 
d|o 
7.5

5.1 
5.3 
5.3
6.5

5.0
5.1 
(1,9
4.9
5.0

5.1 
(1.6 
5.0 
6,5 
7.7

7.2
6.9
7.0 
6.5 
6,0 
6.4

201.9
6.51

12
4.6 
.Pa 
,0a

NOV

6,7
7.0
7.1 
7,0 
7,0

7.2

7.8

7.5
10
9.0
8,7
9,5

9,8
10
10
10
11

12
22
26
26
26

26
26
26

26

"11.5
13.7

26
6.7
.08 
,09

DEC 

26
26
26
27
27

27
27
27
27
27

27
27
27
27
27

27
27
27
27
27

27
27
27
27
27

27
27
27
27
27
27

83«
26,9

27
26

.15

.17

CAL VR J975 TOTAL 2150B.71 
wTR VR 1976 TpTAL 10360,99

JAM

27
27
27
27
27

27
27
27
27
27

27
28
28
26
29

28
28 
2* 
28 
28

28 
28 
26 
?.*

28
28
28

28
28

857
27.6

27
.15

58.9
39.2

28
28
29

32

08 
51 
OH

OB 
Ofo

06

50
51
53

S!t

55 
5«

63

69

1027
09.2

69
28

,27
,30

< 281 
i I5o

69 
71 
7?

77
91
91
92

99 
Hi 5 
117 
135

1.2" 
lift

129

132
132
130
136
137

3111
100
137

.89

137
luti 
1 uu

107
101

12*

130
131

135
137

lai 
150

151

139
138

136
133
127

138

.77

OS* .33 
CFSw ,22

* 1.975 TO

122 

' 13

1 H7

102
98

93

«3 
ftl

79
Tf. 
71
b9

38

52

51
51
51
09

07

01

37
35

/7,6
122
07

150

30

?9
29

23
23
26

22 
2f 
19

10
9.2

10
19

17
16

18
16

708,2
23.6

Ufe

.15

.15

15

9.2 
8,7

7.0

5.7 
5.2

5.7

3.9 
3.7 
3.2 
i.2

2.8
2.5
2.6 
2.5 
2.3

2.3 
2.6 
2.3 
i.2

177.2
5.72

15
2.3
.04

1.2

2.2

1.7 
1."

3.7

1.3 
) .3
1.3 
1.3

1,2
1.2

\\l 
1. 1

1.2
'.5

1.4 
1.2 
,9e

1.2

1.52 
3,7
,39 

,0'M 
.010

.''9

1.3

.89

1.1 
1.1 
1.1 
.98

39.10
1.3°
9.8

.007

.006
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05278930 BUFFALO CREEK NEAR GLENCOE, MN

LOCATION.--Lat 44°45'SO", long 94°05 1 27", in SW?4SW% sec.16, T.115 N., R.27 W., McLeod County, Hydrologic 
Unit 07010205, on right bank, 20 ft (6 m) downstream from bridge on County Highway 1, 2.6 mi C4.2 km) 
east of Glencoe.

DRAINAGE AREA.--374 mi 2 C969 km2 ).

PERIOD OF RECORD.--Annual maximum, water year 1972, October 1972 to current year.

GAGE.--Water-stage recorder and crest-stage gage. Datum of gage is 969.60 ft C295.53 m) above mean sea level. 
October 1, 1971, to September 30, 1972, crest-stage gage at present site and datum.

REMARKS.--Records good except those for winter periods, which are fair.

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 2,370 ft'/s (67.1 m 3 /s) May 28, 1972, gage height, 10.01 ft 
(3.051 m) from crest-stage gage; minimum daily, 0.01 ft 3 /s (<0.001 m 3 /s) Aug. 28, 29, Sept. 8, 1976; minimum 
gage height, 0.53 ft (0.162 m) Aug. 28, 29, 1976.

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 471 ft 3 /s (13.3 m 3 /s) Mar. 22 or 23, gage height, 4.61 ft 
(1.405 m) ; minimum daily, 0.01 ft 3 /s (<0.001 m 3 /s) Aug. 28, 29, Sept. 8; minimum gage height, 0.53 ft 
(0.162 m) Aug. 28, 29.

DISCHARGE, IN 'CUBIC FEET PfR SECOND. WATER VEAR OCTOBER 1975 TO SEPTEMBER 1976
MfcAN VALUES

OCT OEC JAN APR MA* JUM JUU SEP

1
2
3
a
S

t>
7
S
Q

to
11
12
15
14
IS

16
17
1*
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL
MEAN
MAX
MIN

CAL VH
*TR ¥»

2.0
1 .6
1.5
1.7
2.0

2.6
2.3
2. a ,
3.8
5.9

4,0
2.9
2.9
2.4
Z.-t

2.3
2.2
2.2
2.5
2.9

4,7
«.l
3.8
q ,7
4.4

2.9
2.9
3.2
4. a
3.8
4,4

100.8
3,?5
".7
1.5

JQ75 THTAL
1976 TOTAL

4.4
"5.1

5.5
5.5
5.9

5.9
6.3
6.3

15
16

12
14
".*

10
11

11
It
It
11
1!

11
U
10
10
10

10
10
11
11
12
...

293.7
9,79

16
4,4

46585.
9824.

13
ta
15
15
) u

13
12
11
1 1
11

to
10
to
10
10

to
10
to
10
10

10
10
10
10
10

10
10
10
10
10
10

339
10,9

15
10

00 MEAN
59 MEAN

10
10
1"
10
10

10
10
to
10
10

10
10
1"
10
10

10
10
10
10
10

10
10
10
10
10

10
10
10
10
10
10

310
10. 0

10
10

12*
26. 8

11
11
1 1
11
11

11
12
15
22
30

38
42
45
46
50

54
58
61
63
6tt

64
64
63
61
58

5U
48
47
46

...

...

1173
40,4

64
11

MAX 2180
MAX 429

46
45
45
45
44

43
42

, "2
at
«2

44
47
50
57
65

80
130
200
26ft
260

260
350
429
405
366

306
256
2lfl
209
196
164

4847
156
«2<J
41

M1N
MJN

176
160
163
155
146

115
102
89
»4
77

69
57
55
55
52

52
50
55
51
46

41
42
43
4C
36

35
29
24
24
2"

...

2147
71.6
176
24

1.3
.01

24
22
21
20
20

19
17
16
14
15

17
15
14
12
11

11
10
9.2
7.2
5.9

5.1
4,4
3,5
3,2
3.2

2,9
3.2

14
8,7
4,7
3,8

357,0
U.5

2«
2.9

5,5
15
12
5,5
2.6

2.6
l.»
1.2
.72

o.l

1.0
6.3
8.2
1.2
I."

.46

.29

.37
,46
.55

.24

.10

.16

.29
i.e

.46

."2

.33
21
25

...

121.05
4,04

25
.10

19
18
11
7.1
5.6

3.2
2.3
1,7
1.6
1.3

1.0
.81
,88
.51
.32

.32

.52

.54

.75

.96

.35

.29

.56

.39
-.47

1.8
1.5
1.5
,«5

1.7
l.b

88.52
2.86

19
.29

.84

.78

.65
,40

5,0

1.5
.02
.51
.42
.37

U
1.3
,65
.75
.73

,«5
.21
.11
.17
.U

.16

.21

.24

.I"

.11

.08

.09

.01

.01

.02

.10

28.il
.'1
11

,01

,44
.11
. 1"
,08
.07

,08
.06
.01
.03
.04

.06

.10

.20
,90
.63

,42
.29
• 24

12
,90

.42

.24

.13

.10

.16

.29

.2"

.37

.37

.29

...

f.ai
.65
12

.01

NOTE.--No gage-height record Feb. 11 to Mar. 23.
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05279000 SOUTH FORK CROW RIVER NEAR MAYER, MN

LOCATION.--Lat 44°54'20", long 93°53'05", in SVkSVk sec.30, T.117 N., R.25 W., Carver County, Hydrologic Unit 
07010205, near center of span on downstream side oforidge on State Highway 7, 1.3 mi (2.1 km) north of 
Mayer, 4.3 mi (6.9 km) southwest of Watertown, and 16 mi (26 km) upstream from confluence with North Fork.

DRAINAGE AREA.--1,170 mi 2 (3,030 km2 ), approximately.

WATER-DISCHARGE RECORDS

PERIOD OF RECORD.--April 1934 to current year. Monthly discharge only for some periods, published in WSP 1308. 

REVISED RECORDS.--WSP 1508: 1935-36.

GAGE.--Nonrecording gage read once or twice daily. Datum of gage is 925.78 ft (282.18 m) above mean sea level 
(State of Minnesota, Department of Transportation bench mark).

REMARKS.--Records good except those for winter periods, which are fair. 

AVERAGE DISCHARGE.--42 years, 254 ft 3 /s (7.19 m 3 /s), 2.95 in/yr (75 mm/yr).

EXTREME FOR PERIOD OF RECORD.--Maximum discharge, 16,100 ft 3 /s (456 mj /s) Apr. 13, 1965, gage height, 19.23 ft 
(5.861 m), from floodmark; no flow at times.

EXTREME FOR CURRENT YEAR.--Maximum discharge, 1,490 ft 3 /s (42.2 m 3 /s) Mar. 23, gage height, 7.22 ft (2.201 m); 
minimum daily, 0.40 ft 3 /s (0.011 m3 /s) Sept. 17, 18.

DISCHARSE, IN CU8IC FERT PER SECOND. WATER YEAR OCTOBER 1975 TO SEPTfcMBt* 1976
MEAN VALUES

DAY

1

3
4
5

6
7
g
9

10

11
12
13
14
15

16
17
IB
19
20

21
22
23

25

26
27

29
30
51

TOTAL
MEAN
MAX
MIN
CFS*
IN.

CAL YR
WTR YR

OCT

5.7
o.2
3.7
5.6
5.1

4.6
2.8

-2.2
1.8
1.6

3.7
3^7

2!e

2.8
3.3
4,6
7.4

16

6.5
6^0
6.0

12*

15
17
14
11
7.4
0.2

192.7
6.2?

17

'.005
.006

1975 TOTAL
1976 TOTAL

MOV

5.6
6.0
5.6
0.6
5,6

5.1
4.6
4.2

14
20

17
20
22
29
39

35
33
39
39
37

35
34
32
31
29

28
27
26
24
23

674.3
22.5

39
0.2
.02
.02

133874
26325

DEC

22
21
20
19
18

17
16
15
14
14

13
13
12
12
11

11
11
11
11
11

11
11
11
11
11

11
11
10
10
10
10

409
13,2

22
to

.01
,01

.10

.55

JAN

10
10
10
10
10

10
10

,9
.8
,7

,7
.6
,6

t,'.t>

.6

.6
,5
,5
.5

.5
,4
.4
.4
,4

,3
.3
.2
,1
,0
.«

297.1
9, SB

10
B.9

.008
,009

MEAN 367
MfAN 77.4

FEB

8,8
8,7
6,7
8,6
8,5

8.5
8,5

8^3
6,3

8,3
8.3
6,3

s!i
6,3
»,7
9,0
9.5

10

11
12
14
17
20

25
31
32
35
...
...

369,3
12,7

35
8,3
.01
,01

MAX 5880
MAX 1490

MAR

50
56
56
56
56

53
52
51
50
49

49
46
48
46
49

62
115
195
370
700

1100
1340
1490
1360
1240

1210
1160
1060
967
964
934

15064
467
1090

46
."2
,48

MIN
MIN

APR

869
618
697
514
457

417
385
366
33A
314

294
280
269
264
252

236
?26
224
214
211

194
162
175
175
170

155
143

' 128
1 18
110
•*•

9215
307
689
110
.26
.29

1,6 CFSM
,40 CF5M

M4Y

107
104
96
83
70

67
64
56
57
49

50
46
44
42
41

37
33
26
28
26

25
23
21
16
16

15
14
19
25
30
30

1366
44,1
107
14

,00
.04

.31
,07

JUN

25
22
22
20
19

18
17
1*1
11
12

10
13
14
17
16

H
12
12
13
11

10
9,1
8,3
8.3
7.9

7,6
7,9
7.6

13
12
...

404,7
13,5

25
7,6
.01
,ot

IN 4,26
IN ,90

JUL

34
51
27
23
17

13
10
7.6
6.5
5.4

4.5
2.6
2.2
2.0
1.5

1.2
1.9
1.8
1 .8
1.6

1.6
1*6
1.7
1.7
1.7

2,1
2.0
1.9
2.0
6.2
6.6

224.9
7,25

34
1.2

.006
,007

AUG

5,1
3,0
2.1
2.2
•i.O

2.6
2,3
2,3
2.6
2."

2.6
2,4
2,«
2.8
3.9

2.6
2.3
2,0
1,5
1.3

1.1
1.0
,90
,60
,80

.75

.80
1,0
,65
,75
.75

60,90
1.96
5.1
.75

,001
,002

SEP

,75
,75
,70
.70
,70

,60
,55
,ib
,5b
,60

,60
jfeit.
.65
,65
.55

,4!>
,40
,40

^70

,90
1,8
1,6
1,7
1.7

l|6
1,6
1.7
1,4
...

27,65
,92
1.8
,40

0
,0009
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05279000 SOUTH FORK CROW RIVER NEAR MAYER, UN—Continued

WATER-QUALITY RECORDS

PERIOD OF RECORD.--Water years 1967, 1969, 1971 to current year. 

COOPERATION.--BOD and bacteria data furnished by Metropolitan Waste Control Commission, St. Paul, MN.

QUALITY 04lA, WATER YEAR OCTOBER 1975 TO SEPTEMBER !<»76

eio-

DATE

OCT
23

NOV
14

DEC
19

JAN
2l

FfcB
13

MAR
25

APR
20

MAY
12

JUN
U

JUL
29

AUG
U

SEP
16

...

...

...

...

...

...

...

...

...

...

...

INSTAN 
TANEOUS
OIS.

TIME CHARGE
(CFS)

(00061)

1000 15

1000 44

1000 11

1100 9.5

1200 8.2

1000 1260

OP45 230

1100 -73

1000 24

0915 3.7

1115 i.l

1000 ,50

STREP
TOCOCCI

CIFIC 
CON- 

• OUCT-
ANCE PH
(MICRO-
MHOS) (UNITS)
(00095) (00400)

(COL- HARD-
ONI6S M65S

DATE
PER (CA,

100 ML) (MG
«G)

1100

1100

1400

1380

1300

500

816

951

1010

1100

980

1030

NON-
CAR-

80NATE
HARD
NESS

B.O

8,4

7,5

7,5

7.5

7.8

8.4

*.3

8.1

8.5

P. 7

8.6

DIS
SOLVE
C*L«
clu*
(U)

AT*
COLOR 
(PLAT-

TEMPER- TEMPER. INUM-
ATU»£ ATuRfe COBALT

CHEM- PECAL 
PER- ICAL COLl" 

TUR- • DIS- CENT OXYGEN frOHM
BID- SOLVED SATUR- DEMAND (COL.
I.TY OXYGEN ATION 5

(DEC C) (DfeG C) UNITS) (JTU) (MG/L)
DAY PER

(MC/L) 100 ML)
(00020) (OP010) (00080) (00070) (00300) (00301) (00310) (31616)

13.0

.0

-2.0

-0.0

-7,0

6,0

15,0

17,5

25,0

22. 0

27.0

19.0

DIS
SOLVED

:0 WAG-
MF-

i STUI"
(MG)

• /I) (MG/L) (Mt»/L) (MG/L)
(31679) (00900)

OCT
23...

NOV
14, .,

DEC
1'...

JAN

21...FEB
13...

MAR
25...

APR
20...

MAY
12...

JUN
11...

Ji'L
20...

AUG
u...

SEP
16...

132

20«

2?4

172

190

210

240

470

1400

5«0

520

130

420

320

520

510

510

210

350

410

400

460

370

390

(00902)

76

29

130

110

120

«3

140

140

110

120

95

110

(00915) (00925)

9?

73

12o

120

120

iS

78

89

88

! 10

85

90

43

33

54

50

52

18

38

05

44

45

38

'Jl

9,0 40

1.0 20

.0 15

.0 25

.0 40

• 4.0 55

13.0 35

15.5 35

26,0 24

25.5 45

24.0 44

14,5 25

OIS-
soivto
SODIUM PERCENT
(MA) SODIUM

(MG/L)
(00930) (00932)

65 25

!00 40

96 28

98 29

100 29

8.4 8

36 18

40 17

56 23

63 23

69 28

50 21

3 8.0

4 12,9

6 4,0

4 2.1

5 i.e

28 10,6

18 9,6

11 10.4

15 S.O

10 5.2

7 7,1

30 9,3

DIS-
SOQIUM SOLVED

AO- f>0-
SO»P- TAS-
TION SIUM

RATIO IK)
(MG/L)

(00931) (00935)

1." 8.2

2.4 9,8

1.8 1?

1.9 ",5

1.' 9,9

.3 5.1

.8 8.2

.9 7.3

1.2 8.6

1.3 8,9

1.6 8.0

1.1 7.1

71

93

2B

15

13

83

93

106

62

0

86

93

ALKA
LINITY

AS
CAC03
(MG/L)

(00410)

345

290

395

393

395

U9

214

271

290

335

274

286

2,8

5,4

2.4

1.8

3.1

5.0

2,1

6.8

6,4

4.2

i-o

•5,8

DIS
SOLVED

SUL^ATE
(304)
("G/U

I009u5)

96

88

170

160

IfoO

69

130

170

130

110

110

110

50

396

a
372

400

. 4VO

890

<1

1100

380

410

290



CROW RIVER BASIN 

05279000 SOUTH FORK CROW RIVER NEAR MAYER, MN- -Continued

265

WATf.« QUALITY OAU, WATER VfcAS OCTOBER ,1975 TO SEPTEMBER 1976

DATE

OCT
23...

NOV
10...

DEC
19...

JAN
21...

FE8
13...

MAR
25...
APR

20...MAY
12...

JUN
11...

JUL
29...

AUS
n...

SEP
16...

OIS- 
01S- DIS- SOLVED DIS 
SOLVED SOLVED SOLIDS SOLVED 
CHLO- FLUO- («ESI- SOLIOS 
RIDE RIOE Out AT (TONS 
(CD (F) 180 C) PER 
(M6/L) (MG/L) ("G/D AC-FT) 

(00940) (00950) (70300) (70303)

93

130

120

120

130

12

50

50

75

87

90

85

.2

,0

.4

,0

.5

.1

.2

.3

.4

.0

.4

.0

673

639

807

856

875

306

524

616

768

654

598

534

.92

.87

i.15

1.17

1.19

.12

.71

.84

1.04

.89

.81

.73

DIS- TOTAL 
DIS- TOTAL SOLVED KJEL- 

SOLVEO NITRITE MimTt OAHL
SOLIDS sus- PLUS PLUS NII«O«
(TONS PEixOEO NITRATE NITRATE GEN
PER SOLIOS c»>o (*) (N>
OAV) (*G/L) ( M6/L) (*G/L) (*6/L) 

(70302) (7P299) (00630) (00631) (00625) 1

38.7

75.9

25.0

22.0

19.6

loao

3?5

121

49.6

6.53

5.01

.72

0

0

9

8

50

70

89

29

40

23

25

044

,01

.IS

,99

.93

.85

0.5

.77

.01

.02

.01

.07

.06

.01

.14

,99

.91

.84

4.4

.70

.01

.01

,00

.04

.02

,31

1.9

3.8

4.0

4.0

3.0

2.6

2.4

2.7

1.9

1.3

1.3

DIS- 
SOL" 
VfcO- 
PnOS- 

PHQRUS PHtNQLS
(P)

IMG/L) cgc/D
[U0o6t>) I3c!730)

,66

1.1

1.2

1,8

1.9

.30

.23

.17

.i«

.72

.48

,24

a

2

J

0

e
2

3

4

0

2

2

0



266 CROW RIVER BASIN 

05280000 CROW RIVER AT ROCKFORD, MN

LOCATION.--Lat 45°05'12", long 93°44'02", in sec.29, T.119 N., R.24 W., Hennepin County, Hydrologic Unit 
07010204, on right bank at Rockford, 150 ft (46 m) downstream from bridge on State Highway 55 and 1 mi 
(1.6 km) downstream from confluence of North and South Forks.

DRAINAGE AREA.--2,520 mi 2 (6,530 km2 ), approximately.

WATER-DISCHARGE RECORDS

PERIOD OF RECORD.--April to July 1906 (published as "near Dayton"), June 1909 to September 1917, April to 
November 1929, March 1930 to September 1931, April to November 1932, March to November 1933, March 1934 
to current year. Monthly discharge only for some periods, published in WSP 1308.

REVISED RECORDS.--WSP 1115: 1932. WSP 1508: 1933.

GAGE.--Water-stage recorder. Datum of gage is 893.08 ft (272.21 m) above mean sea level. Apr. 13 to
July 21, 1906, nonrecording gage at Berning Mill 14 mi (22.5 km) downstream at different datum. June 4, 
1909, to Sept. 30, 1917, nonrecording gage at site 600 ft (183 m) downstream at different datum. Apr. 23, 
1929, to Aug. 21, 1934, nonrecording gage at site 600 ft (183 m) downstream at present datum.

REMARKS.--Records good except those for winter periods, which are fair.

AVERAGE DISCHARGE.--51 years (1909-17, 1930-31, 1934-76), 629 ftVs (17.8 m3 /s), 3.39 in/yr (86 mm/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 22,400 ftVs (634 m'/s) Apr. 16, 1965, gage height, 19.27 ft 
(5.874 m) from floodmark; minimum, 1.8 ft 3 /s (0.051 m3 /s) Nov. 15, 1936, gage height, 1.05 ft (0.320 m), 
caused by ice jam 'upstream.

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 2,990 ft 3 /s (84.7 m3 /s) Mar. 30 gage height, 6.46 ft (1.969 m); 
maximum gage height', 6.48 ft (1.975 m) Mar. 24, backwater from ice; minimum daily discharge, 18 ft 3 /s 
(0.510 mj/s) Sept. 12, 13; minimum gage height, 1.47 ft (0.448 m) Aug. 29.

OAV OCT

DISCHARGE, IN CUBIC PEET PER SECOND, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976
VALUES

DEC JUN JUL SEP

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
20
25

26
27
28
29
30
31

TOTAL
MEAN
MAX
MIN
C^SM
I".

CAL YR
WTR YR

115
113
111
111
109

100
98
94
94
90

90
S8
88
90
88

84
84
06
84
S4

82
82
86
104
100

98
106
117
120
115
109

3020
97.4
120
P2

.04

.04

1975 TOTAL
1976 TOTAL

104
104
100
98
98

98
98

100
109
122

129
159
159
153
153

164
162
159
159
189

151
209
232
251
254

235
215
197
195
195
...

4751
158
254
98

,06
.07

335081
138350

195
197
197
189
195

192
186
181
178
170

170
167
162
167
172

183
184
183
1*1
179

175
171
169
167
160

162
159
153
153
151
148

5400 t
174
197
148
.07
.08

MEAN 918
MEAN 378

148
143
141
141
140

138
136
135
134
132

130
129
126
126
125

125
125
125
125
126

126
127
129
131
130

138
142
148
150
151
152

»1«0
135
152
125
.05
.06

MAX
MAX

156
156
156
156
154

152
150
145
138
130

120
116
118
120
121

125
131
145
163
180

210
235
271
309
370

435
500
510
520
...
...

6194
214
520
118
.06
.09

8630
2930

580
620
630
660
630

660
630
620
620
610

620
640
680
750
820

860
940
1040
1280
1680

1950
2250
2500
2920
2930

2890
2880
2910
2890
2900
2900

4554Q
1069
2930
580
.58
.67

MIN 40
MIN IH

2850
2770
2650
2460
2280

2190
2130
2060
1970
1900

1830
1760
1680
1620
1550

1490
1410
1360
1320
1270

1230
1180
1120
1110
1080

1030
98U
931
889
«40
...

48940
1631
2850
840
.65
.72

CFS M .36
CFSM .15

784
751
698
653
610

574
533
498
470
435

415
397
384
370
358

342
330
316
292
279

266
254
241
229
220

209
200
218
263
254
251

12094
390
784
200
.15
.ie

IN 4,95
IN 2.04 ^

238
223
215
200
192

175
156
146
136
143

131
129
134
131
124

120
115
117
113
109

100
92
86
84
90

94
106
117
129
124
...

4069
136
238
84

.05

.06

^

117
129
129
120
111

100
92
82
60
74

71
66
64
61
56

52
bl
50
50
49

47
44
50
49
45

45
41
43
42
48
53

2111
68.1
129
41

.03

.03

54
54
53
50
45

43
41
40
38
37

42
42
36
36
36

35
34
33
32
30

29
26
26
25
26

31
35
24
24
31
32

1120
36.1

54
24

.01

.02

37
38
38
35
33

27
-it.
20
20
20

20
16
18
20
21

21
21
21
47
41

45
47
4b
42
36

38
36
35
34
33

...

931
31,0

47
18

.01

.01

a ,03



CROW RIVER BASIN 

05280000 CROW RIVER AT ROCKFORD, UN—Continued

WATER-QUALITY RECORDS

LOCATION.--Samples collected 1,000 ft (305 m) downstream from discharge station. 

PERIOD OF RECORD.--Water years 1964, 1967, 1969 to current year. 

COOPERATION.--BOD and bacteria data furnished by Metropolitan Waste Control Commission, St. Paul, MN.

267

*ATER UUALITV OAfA, *ATEK YEAR OCTOBER 1975 10 SfPl£MBE* 19?t>

DAT

OCT
23.

*l4

DEC*

16.
JAN
15.

U.
MAR
17.

APR
20.

MAy
12,

JUN
U.

JUU
29.

AUG
ll.

SEP
16.

E

..

t §

..

. ,

TIME

1200

1130

1200

1100

1130

1200

INSTAN
TANEOUS

DIS
CHARGE
CCFS)

(00061)

68

150

183

125

119

892

.. 1200 1270

, ,

,.

, 1

, B

•*

0930

1230

1100

093S

1200

397

131

39

42

22

STREP-
TOCOCCI
(COL- HA

SPE
CIFIC
CON
DUCT
ANCE
(MICRO-
MHOS)
(00095)

700

660

649

710

635

610

524

562

615

653

*>73

633

PH

(UNITS!
(00400)

8,2

8.3

7. 7

7,ii

7.6

7.5

8,3

8.4

8,1

8.5

8,5

8.2

NOfc-

ATS
TfWPEW-
ADJRE
(DEC C)
COOn?<M

1 ! ,0

1.5

* 1 4 . 0

.7,0

-9.0

3.^

?0.5

14,5

?*•>."

?«,o

2*i,0

20.3

COLOR
(f>LM- TUB- UJS-

Tf-.MPER- INUM- BID- SOLvtU
ATURfc COHALT UY OXYGEN
(OEG C) LINKS) (JTU) («G/U
(00010) (00090) (u(J070) (OOi'jO)

9,0 ' 30 3 10.3

t,5 20 3 !2,9

,0 ?-0 3 lii.6

,0 ?0 3 5,«J

.072 U,5

,0 40 1" 8,0

14,5 25 10 10,0

16,0 15 <?! 9,8

27,5 f> 2S 7,7

25,0 ;>5 ?0 7,0

22.5 24 20 6.3

17,5 J« 15 9.9

OIS-

PE«-
CtNT
SA1UH-
A1 ION

(00301)

91

94

8V

37

32

56

100

101

100

85

/5

1U6

DIS-

BIO
CHEM
ICAL

OXY&fcN
OfcKAK.0
5 DAY
(Mfc/U

(Q0310)

i .6

1.8

5,0

i.,d

3,0

i,«

4,6

4,6

It

7.i

6.6

i. 1*

FECAU
ton
FORM
ccou
PER

100 M

-

,

L)
(51610)

0

160

4

<

1

4

8

66

52

56

40

!>6

752

736

468

OlS- SOLVED 300IU* SOLVED
CAM- SOUVEO

RO 8QNATE
OMES NESS HARD-

DATE
PER (CA

100 ML) (M
,MG> NESS
G/L) 1|M6/L)

(31679) (00900) (00902) (

OCT
23.

NOV
14,

oec.
16.

JAM
15.

FEB
U.

MAR
17.

APR
20.

MAY
12,

JUN
U.

JUL
29.

AUG
11.

SFP
!*>«

. .

,,

,,

, .

, ,

t ,

, ,

,,

, ,

. .

,,

,.

28

100

0

0

28

1360

36

24

1324

524

2240

204

310

290

290

310

310

260

250

260

260

340

310

340

t>

15

19

24

15

72

39

40

21

29

13

52

TAt .
ClUM
(CA)

(MG/L) (

iAG- OIS- - AO-
Nt- SOLVtD SO«P-
SIUM SODIUM PERCENT TIC'M
(MG) (MA) SOOIUM RATIO
'HG/D (^G/L)

HO- A
TAS- L
SlUM

LKA- 01 S-
I^I'Y 50LVEO
AS SULFATE

(K) CAC03
(MG/L) ( Mti/L)

(504)
(MG/L)

00915) (00925) (00930) (00932) (0093U (00935) (00410) (00945)

73

66

67

71

71

66

25

62

62

80

71

78

31 21 13 .5

30 28 17 .7

30 26 17 ,7

32 21 13 .5

32 22 13 .5

?3 14 10 .4

25 13 10 .4

30 14 10 ,4

30 19 13 ,5

33 20 11 .5

32 23 14 ,6

35 22 12 .5

4.6

7.6

6,0

5.0

5,0

6.2

5.3

4,6

4,3

5.0

S.I

4,6

305

275

271

285

294

tea
207

239

2b6

306

296

287

40

51

43

53

49

59

50

60

44

39

50

38



268 CROW RIVER BASIN 

05280000 CROW RIVER AT ROCKFORD, MN--Continued

WATER QUALITY DATA, WATER YEAR QCT08ER 1975 TO SEPTEMBER 1976

DATE

OCT 
23.,

MOV
14.,

DEC
16,.

JAN
15.,

FES
11.,

MAR
17..

APR
20..

MAY
12.,

JUN
11..

JUL
29.,

AUG
11..

SEP
16.,

DATE

SF.P
16..

DATE

SEP
16..

DIS- 
DIS- OIS- SOLVED OlS. OIS- TOTAL 

SOLVED SOLVED SOLIDS SOLVED SOLVtO NITRITE 
CHLO- FLUO- (RESI- SOLIDS SOLIDS SUS- PLUS 
RIDE RIDE DUE AT (TONS (TONS PFNOfcD NITRATE 
(CD (F) 180 C) PER PER SOLIDS (N) 
(MG/L) (MG/L) (MG/L) AC»FT) DAY) (MG/L) (MG/L) 

(00940) (00950) (70300) (70303) (70302) (70299) (00630)

. 21 .1 392 .53 93.1 o .05

33

. 35

. 22

. 24

23

19

17

. 19

. 18

24

. 17

TIMf

. 1200

TOTAL
COBALT
(CO)

(UG/L)
(01037)

50

,3 407

.2 417

.3 373

.2 405

.2 370

.2 322

.2 343

.2 373

.3 348

.3 408

.3 347

TOTAL TOTAL
FLUO- ALUM.
RIOl INUM
(F) (AL)

(MS/L) (U6/L)
(00951) (01105)

,6 770

OIS-
TQTAL SOLVED
COPPER • COPPER
(CU) (CU)

(UG/L) (UG/L)
(01042) (01040)

10 2

TOTAL

.55

.57

.51

.55

.50

.44

.47

.51

,U7

,55

,U7

DIS
SOLVED
ALUM.
IMUM
(AL)

(UG/t)
(01106)

10

TOTAL
I«ON
(*{•)

(UG/L)
(01045)

1800

169

206

126

130

691

1100

36R

132

37.2

46,3

20,6

TOTAL
ARSEMC

(AS)
(UG/L)

(01002)

0

a

0

a,

22

39

77

5>o

3«

67

22

TOTAL
BARIUM
(3A)

(UG/L)
(01007)

5 200

DTS-
Spivft?
IRON
(FE)

(UG/L)
(0)046)

0

TOTAL
TOTAL Sf.lt* TOTAL STPPN-

TOTAL
LEAO
(P6)

(UG/L)
(01051)

<100

DIS-

.16

.47

.58

.66

3,6

.21

.01

.01

,00

.05

.01

TOTAL
Rf-RYL-
LlUM
(HE)

(UG/L)
(01012)

0

TOTAL
LITHIUM

(LI)
(UG/L)

(01132)

20

DIS-

DIS 
SOLVED

NITRITE
PLUS 

KITHATE 
CM) 

(MG/L) 
(00631)

.02

13

.47

.57

,65

3,6

.21

,01

.01

,00

.01

,01

TOTAL
HORrjxi

C«)
(UI»/L)

(01022)

lao

TOTAL
MAN,-

GAf^ESE
(MM)

(UG/L)
(01055)

4£0

SOLVtO SOLVE!)
STSON- \

NICKEL NIUM SILVER TIL'" TIUH

DATE
(NI) (SE) (AG) (SB)

(UG/L) (UG/L) (UG/L) (UG/L)
(SR)

TOTAL OIS- 
KJEL- SOL- 
DAHL VtO- 
NITRO- PHOS- 
GEN PHO»US PHtNOLS 
(N) (P) 

(MG/L) (MG/L) (UG/L) 
(00625) (00666) (32750)

.35 .22 a

1.4

2.3

1.7

1.6

3,«

1.9

1,3

1.6

1.4

1.1

.90

015-
SOLVfc.0
BO«ON

(8)
(UG/L)

(01020)

110

nrs-
SOLvtO
MAN»

GAN6SE
(MM)

(uG/L)
(01056)

20

cis-

.27

.32

.29

.33

.38

.uf

,07

.10

.21

.21

' ,08

TOTAL
CAD-
IflUM

(CD)
tUG/L)

(01027)

10

TCTAi.
Mt»CU«Y

(H&)

(UG/L)
(71900)

.0

(AWA- 10T*L SOL»EO
OIUM
(V)

ZlivC n*c CYA^rot

1

2

2

1

e

2

2

0

1

2

0

TOTAL
CHBO-
f«I(.IM

(C»)
(U&/L)

(OIOJ4)

0

TOTAL
«OLY8-
OfcMU"

IMQ)

(UG/L)
(01062)

3

OIL
AMO

(ZN) (2.\) (Cl»J)' G«E*St
(UG/L) (UG/L. ) (UG/L) (UG/L)

(01067) (01147) (01077) (010*12) (010*0) «

SEP
16... 50 0 <10 270

SUS-

270

(MG/L) HG/L)
11085) (01092) (01090) (00720) (00550)

2.0 20 10 .00

"ENDED

OATf

OCT
29...

DEC
2*..'.

JAN
2«..'.

PEB
24...

APR
27...

T
TIME

INSTAN.
TANEOUS

'6MPER. OIS-
ATURf CHARGE
(DEG C) (CPS)

1250

1215

1230

1245

1300

6.5 122

.0 1«9

.5 148

,5 311

8.0 1020

SUS
PENDED
SEDI
MENT

SfDI-
MENT
DIS

CHARGE

1IMSTAN.
TANt'OUS

(MS/L) (T/DAY)

24

10

6

12

49

7.9

«.o
2.4

10

135

DATE

MAY
24...

JUN
23, .,

JUL
26...

AU6
23...

SEP
24...

T
TIME

t«PER«
ATURE

OIS-
CHARGE

(DEG C) (CPS)

1220

1200

1434

1530

1025

19,0

26.0

31.0

25.5

11.5

224
j

86
42'

25

42

0

SUS-
PENOED

SUS
PENDED
StDI-
MfcNT

SEDI
MENT
DIS

CHARGE
(Mg/L) (T/DAY)

08

91

65

80

57

29

21

7,«

5.4

6.5



MISSISSIPPI RIVER MAIN STEM 

05283500 MISSISSIPPI RIVER AT ANOKA, MN

269

LOCATION.--Lat 45°11'30", long 93°23'40", in SE^NW* sec.19, T.120 N., R.22 W., Anoka County, Hydrologic Unit
07010206, at bridge on U.S. Highways 52 and 169 at Anoka, 0.3 mi (0.5 km) upstream from Rum River, and at mile 
871.3 (1,402 km) upstream from Ohio River.

DRAINAGE AREA.--17,100 mi 2 (44,300 km2 ), approximately.

PERIOD OF RECORD.--Water years 1972 to current year. e

REMARKS.--Discharge computed using records for Rum River near St. Francis, Mississippi River near Anoka and occas- 
sional measurements made on the Mississippi River at Anoka and Rum River at Anoka.

COOPERATION.--BOD and bacteria data furnished by Metropolitan Waste Control Commission, St. Paul, MN,

QUALITY DATA. w»T*-R YEAR OCTOBER 1975 '10 S£P1£MBE« 1976

DATE

OCT
22...

18...
ofcc
17, ,,

JAM

141, , .
FEa
19, ,,

MAR

03...
APR
2l . . .

MAY

26...
JUN
2s, ..

JUL
20...

*ll...
StP
23...

SPP-
C1FTC

IMSTAN- CPM-
TA^EOUS noc''- AT«

1518- AKiCF • PH TfcMP*R. Tf-.MPf.tt-
T1M6. CHARGE. (MJrRO- A1(iBE ATURfr.

(CFS) MH19) (UKTTS) (DEC C) (DF.G L)
(00061) (00095) (00400) (00ft?0) (0001ft)

0845 4650 470 7.S — 10,0

0820 S7«!0 31S 8,3 6.C 6,0

0900 3400 410 8,1 -jo. ft ,0

103" 4970 370 • 8,1 -1?,o ,o

0810 '5110 340 8,0 ,0 ?,o

0*00. 6700 365 7,9 -3,0 .5

0800 11600 300 8.3 1?,0 13,5

0800 <M50 360 8.8 19, o ?0.0

0755 1800 340 8,6 ?1,I) 23.0

0830 2330 . 340 8,7 ?5,Q 25,5

06a5 lpf»0 330 8,7 ?3,0 ?S.O

0800 990 '440 8,8 1?,0 12,0

DTS-
STBEP- MOM- OlS- Sni.vfcD

BIO-
CHEH- .FECAL

COLO* PEK- 1CAL COLl"
(P(,AT» tuR- DIS" CtMT OXYGEN FORM
jrwll*. RJO- SOLVED SATUft- DfcMANp (COL,
C.08AU1 ttr OXYGEN AT10N 5 DAY PER
I'NlTS) CJTi') («G/L) (MG/L) 100 «L)
(00(180) (00070) (00300) (00401) (00310) (31616)

18 1 9,4 94 •- ••

22 4 u.l 92 2,4 40

28 3 12.8 90 1,8 0

IS a 12.2 66 . 3,8 446

17 S 12. <? 90 2,3 210

15. 10 12,2 87 4,7 32

45 10 9.6 94 2,9 ie

7. 10 9,0 101 4,4 9Q

4 1 7.2 86 5.0 60

25 7 e,3 102 4,2 20

27 10 «,2 99 6.U 40

16 10 10.5 100 4.2 12

OIS-
SOOTLK SULVt'O

Tococn CAR- SOLVED C&G- ois- *o- PO- ALKA- DIS

RATE

OCT
22, , ,

fttnv
i « ...

1 7 ...
JAM

1 a ...

,0...
MAR

03. ,,
APR

?1 , ,.
MAY
?6, , ,

JIIN

23...
JUL
20...

AUG
It...

23...

(COL- HARD- BOMATt r,A|_. Kg. SOU
^^TES NE?S HARD- CiL'« STU« SOP
PER (CA.MG) NESS (CA) (Mti) (^

100 HD (M(;/Li fMG/L) (MC-xi.) (MG/L) ( M G
C31679) (00900) (009Q2) (Oo9tS) (^(!«^b) (Cl9

•- 160 0 4t 1^>

?0 160 7 40 H

4 ?00 8 'si 1«

<\ 190 1U bn 17

92 IftO 7 «7 1S

720 190 11 4s 1*,

4 150 12 38 1U

1800 190 10 47 1 f

430 190 11 4«i !<•,

1)00 180 20 47 1 (3

100 170 ?1 41 16

'10 180 3 4-* 18

vto SORP- us- u^n* SULVEO
IU« PERCENT TION SIU" AS ' SUUFATfc
A) SOCIU" »AJJO (K) CAC03 (S04)
/D (MG/D (MG/U) (MG/D
30) (00932) fC09Jl) (00945) (00410) (009u5)

6,0 t ,2 2,1 168 9,9

5. a 7 .2 2,0 157 8,h

7.7 « .2 2.3 194 16

a .l B ,3 2,h 181 14

6.P 8 ,2 2.1 172 n

7.3 « ,2 2,6 1 1'3 16

S.6 7 ,'i 2,7 140 18

6.6 7 .2 2.4 177 19

7,9 9 ,4 2.0 167 8,7

H,? 9 .5 e>.o 163 18

7.9 9 .3 1,0 1«8 20

9,1 1C ,4 «!, t 178 22



270 MISSISSIPPI RIVER MAIN STEM

05283500 MISSISSIPPI RIVER AT ANOKA, MN--Continued

WATER QUALITY DATA, WATER Yf.AB OCTOPfeR 1975 TO SEPTEMBER

DIS- 018- TOTAL 018-
DIS- OIS- SOLVfcO OIS- 01S- TOTAL SOLVED KJEL- SOL-

SOLVEO SOLVED SOLIDS SOLVED SOLVtD NITR1U NlTKJTE PAUL VEO-
CHIO- FLUO- (HPSI- SOLIDS SOLIDS SUS- PLUS PLUS MT«0- PHQS-
mot RIDE Due AT (TONS (IONS PEMOEO MITRAT& MTHATE GtN PHOBUS
(CD (F) 180 C) PtR pfB SOLIDS (*' (*) < N > <P>

D*TE (HG/L) (WG/L) (MG/L) AC-m DAY) (MG/L) («G/L) (*G/L) (*G/L) ("G/L> (UG/L)
(00940) (00950) (70300) (70303) (70308) (70299) (00630) (C0631) (00625) (0066M (32730)

OCT
2?,,, a,S .1 196 .27 2«60 0 .02 ,02 .*fl .04 1 

MOV
18... 5,0 ,1 182 .25 2630 6 .11 ,U t.u .03 * 

DEC
17.,. 7.2 ,1 262 .36 2010 3 .35 ,35 2.5 ,02 ) 3 

JAN
1«... 5,8 .2 232 .32 3«50 3 .40 .00 1,3 ,0!* u 

fEB
19... 5,5 .1 196 ,27 2700 3 .«» ,"* 1.1 .01 0 

MAR
03,., 6,6 ,2 216 ,29 ?910 ' 10 ,72 ,72 1.2 .06 3 

APR
21,,, 6.0 .2 191 .26 59flO 29 ,15 .15 1.6 .01 2

MAY
?*... 8,tt .1 223 ,30 HOO 17 ,«7 .Of ,<»rt .o3 0 

JUN
23... fl.6 .2 269 .37 1310 9 .00 .01 t.O ,0« 0 

JIIL
20,,, 7.a .2 257 .35 )620 13 ,02 .02 1,1 .03 6 

AUG
11.., 7.8 ,? 211 .29 615 21 .Oa ,01 l.i .01 2 

SEP
23,,, 6.0 .2 206 ,28 551 3 .20 ,20 2.a .01 1

OIS* 
TOTAL TOTAL SQtVED TOTAL DIS- TOTAL TOTAL
fLuo» ALUM« ALUM* TOTAL TOTAL BERVL- TOTAL SOLVED CAO» CMRO-
RID! INUM IM^M ARSENIC 8ARIUM Llum BOAOM BORON MHJM M|UM

TI MC (P) CAD (AD (AS) (8A) (BE) (B) (B) (CO) (CH)
P*T6 <M6/L) (UG/L) (U6/D (U6/D (U6/L) (U6/D <U6/D (U6/D (U6/D (U6/L)

(00951) (01105) (01106) (01002) (01007) (01012) (01022) (01020) (01027) (01030)

OCT
22... 08«S •« i«0 0 1 •• •• 100 80 0 0 

SEP
23... 0900 ,} SO 0 2 100 0 120 100 <10 0

DIS. 
DISo DIS* TOTAL SOLVED TOTAL

TOTAL TOTAL SOLVED TOTAL SOLVED TOTAL TOTAL MAN- »AN« TOTAL MOLVB-
C08ALT COPPER COPPER I»ON IRON LEAD LITHIUM GANESE GANESE MERCURY OENUM
(CO) (CU) (CU) (^£) (Ft) (PB) (LI) (MN) (MM) (M6) (MO)

DATE (U6/D (U8/L) (U8/D <U?/L) (U8/D (U8/L) (U6/D (US/L) (U6/D (U6/L) (U«/L)
(01037) (01002) (01000) (Ol6«5) (01046)- (01051) (01132) (01055) (01056) (71900) (01062)

OCT
22... <50 60 12 190 30 900 3 60 0 .0 3SEP
23... «50 _<10 5 050 20 <10o 10 1<!0 0 ,0 1

OIS- DIS-
TOTAL TOTAL SOLVED . SOLVED ois-

TOTAL SEL8- TOTAL STRON- STBQN- VANA- TOTAL SOLVED OIL
NICKEL KIUM SILVER TIUM TIUM OIUM ZINC ZINC CYANIDE AND
(141) (SE) (AS) (8*) (SK) (V) (ZN) (ZN) (CN) 6R£A8t

DATE (U6/D (UQ/D (U8/L) (UC/L) (UC/L) (U8/L) (U8/D (U6/L) (MG/L) (M&/L)
(01067) (01107) (01077) (01082) (01080) (01085) (01092) (01090) (00720) (OOSSO)

OCT
22... 0 0 0 120 120 ,6 40 20 ,00 0

23... «50 1 €1Q ISO 110 1,0 8 0 ,00 1

DIS- SUS- 518- SUS- DIS* SUS- TOTAL
SOLVEO PENOED SOLVED PENDED SOLVED PENDIO DIS- TOTAL NOW-
G*08S 6ROSS GROSS GROSS GROSS GROSS SOLVED FKT- FILT*
ALPHA ALPHA BETA BETA BETA BETA RA-226 RABLE RABLE

AS AS A3 AS AS SR90 AS SR90 (RADON RESIDUE RESIDUE
TIMf U-NAT, U.NAT, CS-13T CS-137 /Y»0 /V90 METHOD5

DATE (UG/L) (UG/L) (PC/D (PC/L) (PC/D (PC/D (PC/D (MB/LI (M6/D
(80030) (40000) (03515) (03516) (80050) (80060) (09511) (00515) (00530)

OCT, 
22... OSaS 9,1 «,« 6.0 «.« 5,2 <,« .06 200 3



RUM RIVER BASIN 271

05284000 MILLE LACS LAKE AT GARRISON, MN

LOCATION.--Lat 46°18'05", long 93 0 49'05", in SW%SE% sec.12, T.44 N., R.28 W., Crow Wing County, Hydrologic Unit 
07010207, at pumphouse of Minnesota Division of Game and Fish, 0.2 (0.3 km) southwest of Borden Lake outlet and 
0.8 mi (1.3 km) northeast of Garrison.

PERIOD OF RECORD.--June 1931 to current year. Monthend records for the period October 1939 to September 1953 
published in WSP 1278 (fragmentary 1940-41). Prior to October 1939, published as "at Wealthwood".

GAGE.--Water-stage recorder. Datum of gage is 1,240 ft (378.074 m) above mean sea level. Gage readings have 
been reduced to elevations above mean sea level. Prior to Oct. 1, 1941, nonrecording gage at Wealthwood, 8.3 
mi (13.4 km) northeast of present site, at various datums; gage readings have been reduced to elevations above 
mean sea level, adjustement of 1912. Oct. 1, 1941, to Sept. 30, 1958, water-stage recorder at datum 1,240.50 
ft (378.104 m) above mean sea level, adjustment of 1912. To convert these records to datum of 1929, subtract 
0.10 ft (0.030 m).

REMARKS.--Water level affected by fixed-crest spillway constructed in 1953 at outlet of Ogechie lake, 30.7 mi 
(49.4 km) downstream, with crest at elevation 1,250.50 ft (381.152 m). Water level subject to fluctuation 
caused by change in direction and velocity of wind and by seiches.

EXTREMES FOR PERIOD OF RECORD.--Maximum elevation, 1,253.87 ft (382.180 m) Aug. 14, 1972, affected by wind action 
and seiche action; maximum daily, 1,253.43 ft (382.045 m) Aug. 22, 1972; minimum observed, 1,245.74 ft 
(379.702 m) Oct. 16-19, 1936.

EXTREMES FOR CURRENT YEAR.--Maximum elevation, 1,251.76 ft (381.536 m), June 12, affected by wind action and 
seiche action; maximum daily, 1,251.57 ft (381.479 m) Apr. 24; minimum, 1,249.86 ft (380.957 m) Sept. 28, 
affected by wind action and seiche action; minimum daily, 1,249.93 ft (380.979 m) Sept. 29, 30.

MONTHEND ELEVATION, IN FEET, WATER YEAR OCTOBER 1975 to SEPTEMBER 1976

Oct. 
Nov. 
Dec. 
Jan.

31 ......'...... 1,251.18
30 1,251.15
31 ............ 1,251.16
26 1,251.23

Feb. 29 ............ 1,251.23
Mar. 31 ............ 1,251.37
Apr. 30 ............ 1,251.44
May 31 ............ 1,251.35

June 30 ............ 1,251.34
July 31 ............ 1,251.02
Aug. 31 ............ 1,250.45
Sept.30 ............ 1,249.93

NOTE.--Elevations other than those shown are available.



272 RUM RIVER BASIN 

05286000 RUM RIVER NEAR ST. FRANCIS, MN

LOCATION.--Lat 4S°19'40", long 93°22'20", in SE% sec.19, T.33 N., R.24 W., Anoka County, Hydrologic Unit 
07010207, on left bank at upstream side of highway bridge, 4 mi (6.4 km) south of St. Francis and 
15.8 mi (25.4 km) upstream from mouth.

DRAINAGE AREA.--1,360 mi2 (3,520 km2 ), approximately.

WATER-DISCHARGE RECORDS ^

PERIOD OF RECORD.--May to November 1929, March 1930 to September 1931, April to November 1932, March 1933 
to current year.

REVISED RECORDS.--WSP 1308: 1930(M), 1932(M).

GAGE.--Water-stage recorder. Datum of gage is 860.74 ft (262.35 m) above mean sea level. (Levels by Anoka 
County Highway Department). Prior to Nov. 9, 1933, nonrecording gage at site 50 ft (15 m) downstream at 
same datum.

REMARKS.--Records good except those for winter period, which are fair. Occasional regulation by Ogechie 
(also controls Mille Lacs Lake) and Onamia Lakes.

AVERAGE DISCHARGE.--44 years (1930-31, 1933-76), 597 ft'/s (16.9 m'/s), 5.96 in/yr (151 mm/yr).

EXTREMES FOR PERIOD 
maximum gage 
1934, gage height, 1.91 ft (0.582 m).

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 5,140 ft'/s (146 m'/s) Apr. 3, gage height, 7.85 ft (2.393 m); 
minimum, 93 ft'/s (2.63 m'/s) Sept. 13, gage height, 2.06 ft (0.628 m).

ilOD OF RECORD.--Maximum discharge, 10,100 ft'/s (286 m'/s) Apr. 20. 1965, Apr. 13, 1969; 
height, 11.63 ft (3.545 m) Apr. 13, 1969; minimum discharge, 29 ftVs (0.82 mVs) Aug. 18,

DAY

DISCHARGE, IN CUBIC FfctT P£R SECOND, WATER YfAR OCTOBER 1975 TO SEPTEMBER 1976
ME.AN VALUES

OCT NOV DEC JAN JUN JUi. AU6 StP

t
2
3
a
5

6
7
6
9

10

11
1?
13
ia
15

16
17
IB
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL
MEAN
"AX
MJN
CFSM
I*!

AC-FT

CAL YR
wTR YR

476
060
«61
063
456

443
434
431
437
40}

439
437
437
434
4?0

031
416
410
007
41?

ou
009
40(1
431
467

097
516
500
467
470
462

13623
046
516
40(1
.55
.38

27020

1975 TOTAL
1976 TOTAL

456
047
030
426
021

017
410
415
421
460

523
562
62?
603
601

611
559
566
570
700

736
708
660
60Q
620

612
590
56o
570
560
...

16620
550
738
015
• fl l
,4S

32970

370288
209013

560
560
560
550
500

540
500
530
530
530

520
520
5?0
500
090

080
070
460
450
000

430
020
410
003
403

403
000
000
000
000
400

10759
476
560
400
.35
.40

29270

MEAN
MEAN

000
ooo
395
395
395

390
390
390
390
390

390
390
365
385
385

385
365
360
364
363

383
363
382
362
382

381
381
?«1
381
381
38!

11989
387
400
381
.28
.43

23780

1025
570

381
381
381
381
381

301
381
381
381
381

385
390
390
390
390

400
410
420
030
050

470
500
550
560
57Q

570
570
570
57 0

...

12790
40}
570
381
.32
.35

25390

MAX 6080
MAX 5070

570
570
570
570
57o

570
570
570
570
570

573
575
560
600
620

600
660
682
692
77}

808
882
1020
1280
1570

I89o
2160
2380
2670
3040
3550

33343
1076
3550
•570
.79
.91

66140

MIN 202
MIN 06

0160
4720
5070
5010
4660

4190
3700
3270
2880
2570

2260
1980
1700
1610
1570

1500
1420
1370
1310
1240

1170
1090
1040
978
932

884
807
818
800
769
...

65558
2165
5070
769

1.61
1.79

130000

CFSM
CFSM

738
717
694
666
659

638
613
587
567
553

530
516
510
SOB
004

480
463
441
431
027

413
402
393
388
379

367
357
007
470
058
061

15735
508
738
357
.37
.43

31210

.75 IN

.02 IN

452
431
412
387
370

352
3J7
327
313
349

305
333
335
326
324

323
313
332
321
318

317
312
500
287
294

298
319
356
377
365
...

10225
301
452
287
.25
.28

20280

10.24
5.74

346
33B
324
312
300

290
244
20B
279
275

273
262
251
249
246

254
246
241
236
236

228
216
214
205
198

194
189
188
181
179
175

7709
249
346
1/5
.18
.21

15290

AC-M 742400
AC-H 416000

170
166
163
166
175

173
160
163

. 159
155

160
152
148
151
148

148
148
143
140
13S

130
125
120
US
113

109
107
107
104
102
104

0363
141
175
102
.10
.12

8650

113
109
109
107
104

102
too
100
9B
96

96
96
96
98
96

96
96
96
98
98

98
98
96
96
96

98
102
10,2
too
too
...

2000
vo.jr"113

06
,07
.08

b930



RUM RIVER BASIN 

05286000 RUM RIVER NEAR ST. FRANCIS, UN—Continued

WATER-QUALITY RECORDS

PERIOD OF RECORD.--Water years 1964, 1967 to current year. 

COOPERATION.--BOD and bacteria data furnished by Metropolitan Waste Control Commission, St. Paul, MN.

273

WATER QUALITY DATA, HATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

DATE

OCT
14...

NOV
26 ...

DEC
24...

JAN
25...

25...
MAR
22...
APR
21...

MAY

to...
JUN

1 4 , . .
JUL
29.,.

AUG
'6...

SEP
21...

DATE

OCT
14...

NOV
26...

DEC
24...

JAN
25...

?3..*
MAR
22...

APH
21...

MAY
10...

JUN
14...

JUL
29...

AUG
16...

SEP
21...

TIME

1500

1143

1130

1130

1100

1100

0630

1030

1130

1330

1130

0930

STREP.
TOCOCCI
(COL
ONIES
PER

100 ML)
(31679)

20

100

..

12

UU

88

a

280

170

520

180

100

INSTAN 
TANEOUS

DIS 
CHARGE
(CFS)

(00061)

429

613

407

396

S54

827

1170

564

353

162

146

85

HARD
NESS
(CA,MG)
(MG/L)

(00900)

150

160

170

160

160

14Q

no
140

150

160

150

190

SPF- 
CIHC
CON 
DUCT 
ANCE 
(MICRO-
MHOS)
(00095)

306

320

360

370

330

330

213

271

311

305

305

354

NON-
CAR

BONATE
HARD
NESS
(MG/L)

(00902)

8

16

1

4

H

2

4

3

7

11

7

15

PH

(UNITS)
(00400)

8,4

7,5

7.2

7.2

7.4

7.4

7.9

8,3

8.3

8.8

8.8

8.6

DIS
SOLVED
CAL
CIUM
(CA)

(MG/L)
(00915)

42

43

46

44

42

39

30

36

39

43

37

47

TEMPER- 
ATuRt
(DEG C)
(00020)

16,0

6.0

-5,0

-15.0

5.0

3.0

14,0

20.0

98.5

25.0

22,0

13.0

DIS
SOLVEDMAG-
NF-
SIUM
(MG)

(MG/L)
(00925)

12

12

14

13

13

11

9.2

12

12

12

13

18

ATURt
(DEG C)
(00010)

13.5

.0

."

,0

.0

1,0

14.5

16.0

24.0

25.5

23.0

14.0

DIS
SOLVED
SODIUM
(NA)

(MG/L)
(00930)

5.7

5,0

5,4

5.0

4.5

4.8

4.6

4.2

5.9

5.6

5.7

7.3

COLOR 
(PLAT-
INUM- 
CO&ALT
UNITS)
(00080)

25

45

25

15

30

80

US

22

7

25

18

9

PERCENT
SODIUM

(00932)

7

6

6

6

6

7

6

6

6

7

8

8

TUR» 
BID- 
ITY

(JTU)
(00070)

1

4

6

4

5

16

8

4

10

5

9

7

SODIUM
AD

SORP
TION

RATIO

(00931)

.2

.2

.2

,2

.2

.2

.2

,2

,2

.2

.2

.2

DIS 
SOLVED
•OXYGEN
(MG/L)

(00300)

10,5

12.6

4,5

3.8

9.1

8,1

9.6

10,1

6,4

9,5

8,4

10.5

OIS-
SOLVtO
PO
TAS
SIUM
(K)

(MG/L)
(00935)

2,1

2.2

2.1

2.2

2.2

1.9

I. 6

1.7

1.8

1.5

1.4

1.5

PER- 

5ATUR-

(00301)

103

89

32

27

64

59

96

104

101

117

100

10«

ALKA
LINITY

AS
CACOi
(MG/L)

(00410)

146

141

171

159

148

140

109

lib

139

146

139

176

BIO 
CHEM 
ICAL 

OXYCit*
DEMAND
i DAY
(MG/L)

(OOilO)

1.0

1.8

mm

3.1

2,3

1.6

4.6

3.2

U.i

b,l

6,6

UIS-
SOLVtO

SULf AT£
(S04)
(MG/L)

(00945)

ti.O

10

12

9.6

9,u

8.2

8.3

6,8

5."

7.9

7,4

10

COLI- 
FOHM 
(COL.

100 ML)
(31616)

<1

«1

-.

12

16

44

4

36

H

i<?

36
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05286000 RUM RIVER NEAR ST. FRANCIS, MN--Continued

WATER QUALITY OAT*, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

DATE

OCT
14, ,

*OV
?6, ,

DEC
J>4,,

JAM
25..

FES
?3,,

MAR
22..

APR
21 ..

MAY
10..

Jt'M

14. ,
JUL
29..

AUG
16.,

SEP
21..

DATE

SEP
21..

DATE

21..

DIS.
SOLVED
CHLO
RIDE
(CD
(M6/L)

(0094P)

. 5,8

. 7.2

. 5.9

. a .7

. 5.6

. 4.7

3.7

. a .c

*.«
5.5

. 6.3

. 6.9

TIME

. 0930

TOTAL
COBALT
(CO)

(UG/L)
(01037)

• <50

OIS- OIS- TOTAL DIS-
OIS- SOLVED DIS- DIS- TOTAL SOLVED KJEL- SDL-

SOLVED SOLIDS SOLVED SOLVED NITRITE NITHITE ' DAHL VED-
FLUO- (RESI- SOLIDS SOLIDS SUS- PLUS PLUS NITRO- PMOS-
RIOE DUE «T (TONS (TO*S PENOED NITRATE NlTRATfe (JEN PHDRUS PHtNDLS
(M ISO C) PtP PER SDLIOS (*) (N) (N) (P)

(MG/L) (MG/L) AC-FT) DAY) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (UG/L)
(00950) (70300) (70303) {70302) (70299) (00630) (00631) (00625) (00666) (32730)

.1 165 .22 19! 36 ,04 ,02 ,99 .04 1

.1 190 .26 314 4 .35 .32 1.5 .06 2

.1 210 .30 240 6 .41 .41 1,1 ,03 2

.1 210 ,29 225 4 ,49 ,49 .67 ,02 0

,t 194 ,26 290 4 ,52 .50 .91 .02 «

.0 211 .29 471 8 .42 .42 1.1 .03 4

.1 151 ,21 477 22 .09 .09 1,4 .02 6

.1 161 ,?2 2«5 28 .01 ,0). .56 .01 2

,2 ISl .25 173 14 ,01 .02 1.1 ,05 0

.2 166 ,?3 7?, 6 10 .00 ,00 ,91 ,07 1

.1 168 .23 66.2 14 .00 .00 .68 .02 1

.2 214 .29 i(9,t 15 .09 ,04 ,65 ,02 1

WATER QUALITY DATA* WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

ois.
TOTAL TOTAL SOLVED TOTAL 018* TOTAL TOTAL
FLUO* ALUM. ALUM* TOTAL TOTAL BERYL* TOTAL SOLVED CAD* CHRO*
RIDE INUM INUM ARSENIC BARIUM LIUM BORON BORON MIUM MJUM
(F) . (AL) (AL) (AS) CBA) (BE) (B) (B) (CO) (CR)

(MG/L) (UG/L) (UG/L) (UG/L) (UG/L) (UG/L) (UG/L) (UG/L) (UG/L) (UG/L)
(00951) (01103) (01106) (01002) (01007) (01012) (01022) (01020) (01027) (01034)

,2 120 0 3 100 0 80 40 <10 0

OIS.
PIS* DIS. TOTAL SOLVED TOTAL

TOTAL SOLVED TOTAL SOLVED TOTAL TOTAL MAN. MAN* TOTAL MDLYB.
COPPER COPPE" IRON IRON LEAD LITHIUM GANgfC GANESE MERCURY OENUM
CCU) (CU) CE) (FE) (PB) (LI) (MN) (MN) (HG) (MO)

(UG/L) (UG/L) (UG/L) (UG/L) (U6/L) (UG/L) (UG/L) (UG/L) (UG/L) (UG/L)
(01042) (01040) (01045) (01046) (01051) (01132) (01055) (01056) (71900) (01062)

«10 2 310 10 <100 0 210 10 .0 2

DIS- DIS.
TOTAL TOTAL SOLVED SOLVED 018*

TOTAL SELE- TOTAL STRON- STRDN. VANA. TOTAL SOLVED OIL
NICKEL NIUM SILVER TIUM TIUH QIUM ZINC ZINC CYANIDE AND
(NI) ($6) (AG) (8R) ($R) (V) (ZN) (ZN) (CN) SR£A$t

DATE (UG/L) (UG/D (UG/L) (UG/L) (UG/L) '(UG/L) (UG/L) (UG/L) (MG/L) (MG/L)
(01067) (01147) (01077) (Olo«2) (01080) (01085) (01092) (01090) (00720) (00550)

SEP
21... «SO 0 «10 110 110 ,900 ,00 0
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LOCATION.--Lat 45°11'54", long 93°23'28", SEVSE* sec.l, T. 31 N., R.25 W., Anoka County, Hydrologic Unit 07010207, 
at bridge on Main Street in Anoka, 450 ft (137 m) downstream from dam, and 0.6 mi (1.0 km) upstream from mouth.

DRAINAGE AREA.--1,580 mi 2 (4,090 km2 ), approximately.

PERIOD OF RECORD.--Water years 1973 to current year.

COOPERATION.--BOD and bacteria data furnished by Metropolitan Waste Control Commission, St. Paul, MN.

WATER QUALITY DATA, WATFR YEAR OCTOBER 1975 TO SEPTEMBER 1976

SPE 
CIFIC 

INSTAN. CON. 
TANEOUS DUCT-
DIS» ANCE

TIME
DATE

CMAPGE (MlcRO-

AIR
COLOR 
(PLAT- TUH-

PH TEMPER- TEMPER- INUM. BID.
ATHRF ATURE COBALt ITY

(CFS) MHOS) (UNITS) (DEC C) (DEG C) UNITS) (JTU)

BIU. 
CHE*. ^ECAu 

PER- ICAL COLl" 
OlS- CENT OXYGEN FOH«

SOLVED SATUR" OtMANU (COL.
OXYGEN AT10N 5
(MG/L) C>

DAY Pfc«
<G/L) 100 ML)

(00061) (00095) (00400) (00020) (00010) (00080) (00070) (003UO) (00301) lOUilOJ (31616)

OCT
14

NlOV
25

22
JAM
14

FEB
16

MAR
16

APR
21

MAv
10

JUN
14

JUL
30

AUG
13

SEP
24

• . «

...

...

...

...

. » •

« « .

...

...

...

. . *•

...

1000

1100

1000

1030

1100

1030

1000

1145

1000

1000

1015

520

477

436

10BO

1100

615

440

226

215

132

-"

..

STREP
TOCOCCI
(COL
ONIES

BATE

OCT
14..

MOV
25..

DEC
?2.,

JAN
14.,

18..
MAR

18.,
APR
21,.

MAY
10..

JUN
14..

JUL
30,.

AUG
ts..

SEP
24..

PER
100 ML)
(3

,

.

,

•

,

.

,

,

•

•

,

.

236

UO

B

<1

?4

8

12

20

380

1200

200

80

HARD
NESS
(CA,*G)
(MG/L)

(00900)

160

150

180

170

160

160

120

140

150

180

150

180

330

307

365

370

350

350

230

261

311

370

320

351

NON-
CAR
BONATE
HARD
NESS
(MB/L)

(00902)

7

14

14

8

10

4

3

2

5

15

9

7

8.1

7,4

7,4

7.3

7.4

7.5

6.0

e,5
6,3

8.5

6,8

8.B

Dls.
SOLVED
CAL-

(CA)
(MG/L)

(00915)

43

4Q

49

46

44

43

$1

38

39

46

40

46

15

6

.6

-11

1

7

t6

?1

25

?5

26

"

.0

.0

.0

.0

.0

.0

,5

.5

.0

.0

.0

*

DIS
SOLVED
MAG
NE
SIUM
(MG)

(MG/L)
(00925)

12

11

15

14

13

12

9.7

12

13

15

13

16

13,0 . 25 1

,0 45 3

.0 10 a

.0 ?0 4

,n 25 X 5

.5 40 9

14,5 50 6

17,0 16 5

24.5 14 10

24.0 ?2 6

34.5 25 fi

14,5 6 9

SODIU
DIS- AD-

SOLVED SORP"
SODIUM PERCENT TION
(NA) SODIUM RATIO

(MG/L)

10,4 101

14, U 98

10,6 75

12.6 89

11,3 80

11,8 64

10,1 101

10.3 108

fl.i 101

8,2 99

8.1 99

10,7 107

OIS-
« SOLVtO

PO- ALKA-
TAS- LINHY
SIUM AS
(K) CACOi

(MG/L) (MG/L)
(00930) (00932) (00931) 100935) (00410)

6.3 8 .

4.8 7 .

5.4 6 .

fc.O 7 ,

5.7 7

5.3 7

3.8 6 .

4.7 7 ,

5.9 8

6.9 8 .

5.6 7 ,

6.9 8 ,

2 2.1 150

2 2.0 Ul

2 2,0 170

2 2.1 165

2 2,1 153

2 2.0 153

2 1.6 114

2 1,6 142

2 1.8 146

2 1.7 167

2 1.4 144

2 1,5 174

2,0 120

I." 116

2,i <!0

1.7 60

2.0 8

1.9 45

2.4 42

i,i 3«0

3,8 160

4.1 }»00

5,5 <1

4,9 100

UIS-
SULVEO
SUUMTE
(SD4)
(MG/L)

(00945)

6.9

11

12

12

10

9,4

9.7

8.9

6.1

9.6

6.9

9.0
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QUALITY 0*14, WATER YEAR OCTOKtfi 1975 TO SEPTEMBER 1976

DATE

OCT
H...

?5...DEC"
?2, ,,

JAN
la...

18...
MAR
IS...

APR
?!..»

MAV
10. ,,

JIJM
!«..,

JUL
30...

AUG
13...

SFP
?«...

OIS« •
SOLVED
CHLO-
RIPE
(CD
(MG/L )

(O09ao)

•6.*

6,7

5.8

6,0

6.6

6.0

1.3

H a

6.7

7,5

6. a

8.9

DIS
SOLVED
PLUO-
RIDE
(H

(M6/L)
(00950)

.?

.1

.2

,2

.1

.1

,1

.2

.2

.3

.1

,?

DIS
SOLVED
SOLIOS
(RESI
DUE AT
ISO C)
C«G/L)

(70300)

160

1A7

209

211

192

205

158

171

192

189

179

?oa

DIS
SOLVED
SOLIDS
(TONS
PtR

AC-*T)
(70303)

.2"

„„

.26

.29

.26

.29

.21

.23

.26

,26

,21

.26

t>!S-
801 VEO
SOLIOS
(TONS
PFR
DAY)

(70502)

253

..

?69

260

..

598

069

2»a

?2P

115

loa

7?. 7

SUS-
Pf-K'DtO
SOLIOS
(Mg/L)

(70299)

12

u

5

3

5

A

26

la

16

7

3

--

TOTAL
MTRIT6

PLUS
NITRATE

(*)
(MG/L)

(00650)

.06

.3*

,a@

.53

,6U

.50

. 11

.01

.02

.15

.01

.03

DIS
SOLVED

NITl<ITfc
PLUS

MITHATE
(N)

(MG/L)
(00631)

.05

,3»

.ad

.5?

,6i

.50

.11

.01

.03

.07

,01

,03

TOTAL
KJfcL"
OAHL
NITRO-
GEN
(M)

(MG/L)
(00625)

.90

1.4

.53

1.0

1.1

1.1

1.1

.90

.90

.70

.76

.60

OlS-
SOU-
VfcO-
PMOS-

PHQRUS
(P)
(MG/D

(U0666J

,08

.02

.02

.02

,03

.05

.02

.02

,07

.08

.02

.02

PMfcNOLS

CUG/U
(32730)

2

3

3

3

6

2

a

2

0

1

2

i
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LOCATION.--Lat 45 e07'36", long 93°17'48", in SW% sec.12, T.119 N., R.21 W., Hennepin County, Hydrologic Unit 
07010206, on right bank 0.4 mi (0.6 km) downstream from Coon Creek, 1.3 mi (2.1 km) downstream from Coon 
Rapids dam at Coon Rapids, 6.5 mi (10.5 km) downstream from Anoka, and at mile 864.8 (1,391.5 km) upstream 
from Ohio River.

DRAINAGE AREA.--19,100 mi 2 (49,500 km2 ), approximately.

WATER-DISCHARGE RECORDS 

PERIOD OF RECORD.--June 1931 to current year. Prior to October 1931 published as "at Coon Rapids, near Anoka."

GAGE.--Water-stage recorder. Datum of gage is 804.53 ft (245.22 m) above mean sea level. Prior to June 14, 
1932, at site 1.2 mi (1.9 km) upstream at different datum.

REMARKS.--Records good. Flow slightly regulated by six reservoirs on headwaters; total usable capacity, 
1,640,600 acre-ft (2.02 km*). Diurnal regulation caused by dam above station.

AVERAGE DISCHARGE.--45 years, 7,537 ft j/s (213 m s /s), 5.36 in/yr (136 mm/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 91,000 ft*/s (2,580 mj /s) Apr. 17, 1965 gage height, 19.53 ft 
(5.953 m); minimum, 529 ftVs (15.0 mj /s) Aug. 29, 1976, gage height, 0.04 ft (0.012 m), result of regulation.

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 29,000 ft 3 /s (821 mj /s) Apr. 4, gage height, 9.20 ft (2.804 m); 
maximum gage height, 9.34 ft (2.847 m) Mar. 7 (backwater from ice); minimum discharge, 529 ftVs (15.0 m j /s) 
Aug. 29, gage height, 0.04 ft (0.012 m).

DAY

DISCHAR6E, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976
MEAN VALUES

OCT NOV DEC JAN FEB APR MAY JUN JUU AUG SKP

1 5620
2 5760
3 5«SO
4 5510
5 5280

6 5160
7 5100
8 S29o
9 5680

10 5500

It 5260
12 0990
13 5000
14 4850
IS 4990

16 «900
17 4940
18 0870
19 5010
20 5360

21 5670
22 S6«0
23 5190
24 5190
25 5«50

26 5600
27 6260
28 6260
29 6090
30 64«0
31 5810

5670
6260
5640
5960
5750

6260
6080
5780
5780
5720

5810
6260
7100
6290
6500

6230
6140
5960
6560
7590

8300
6230
7310
6740
6200

5200
5400
5800
5900
5560
•••

5200
5600
6200
7000
7490

7400
7000
7300
7100
6500

6810
6560
6450
6310
4700

4400
4100
3900
5100
6400

6400
6300
6000
5800
5800

5800
5800
saoo
5800
5800
5900

TOTAL 168560 185980 186720
MEAN 5437
MAX 6490
MIN «850
CF8M ,28
IN. .33

CM. YR 1975 TOTAL
WTR VR J976 TOTAL

6199
8300
5200
.32
.36

4207620
2140973

6023
7490
3900
.32
.36

MEAN
MEAN

5900
5900
4700
4QOO
4900

5800
5100
4600
5100
5400

5600
5800
8700
5600
5500

5«00
5200
5100
5000

. 4900

5300
5<IOO
5300
5500
5400

5300
5100
4800
$400
5500
5600

163800
§284
5900
4QOO
.28
.32

11530
5850

5400
5000
5200
U800
5000

4800
5200
54QO
5600
5600

5400
5500
5600
5600
5760

5250
5750
6070
5820
5850

5780
6010
6030
6550
6260

6530
7530
7410
7590
...
•••

168310
5804
7590
4800
.30
.33

MAX
MAX

7600
7400
7900
SOOO
7200

7500
8400
8500
8000
7610

7070
7410
7120
748Q
7230

7250
7270
7440
7690
8710

6640
9470
10400
12200
14900

16100
17500
18900
20900
23200
25500

33049Q
10660
25500
7070
.56
.64

56800 MIN
28700 MIN

26800
27900
28500
28700
28100

26500
24400
22800
21900
21200

19500
17600
17400
17000
16600

15600
14900
14600
14600
13600

13000
12<»00
12600
124QO
11700

11400
10600
10700
9940
9290
...

532730
17760
26700
9290
.93

1.04

1370
728

8960
8690
8070
7490
6900

70«0
7260
72*0
6780
5580

6160
5600
5320
5350
5000

0900 *
5080
4360
3740
3810

4480
4560
3770
3360
3210

3340
3430
3320
3680
3490
3680

163660
5279
8960
3210
.28
.32

CF8M .fco
CP8" .31

3720
3580
3360
3190
3080

2870
2890
2560
2660
2520

2950
2780
3080
2720
2630

2830
2830
2890
2800
2720

2950
3360
3580
2460
2950

3210
2740
3210
2990
3300
...

09610
2987
3720
2460
.16
.17

IN 8.19
IN 4.17

3340
3610
3560
3250
3610

3040
3470
3300
2800
2890

2500
2700
2740
2310
2540

2060
2460
2100
2130
1980

1880
2260
2010
2060
1600

2010
1470
1650
168Q
8010
1990

77450
2498
3610
1470
.13
.15

1620
1460
1670
1410
1600

1540
1650
1380
1290
1290

1660
1560
1360
1510
1320

1380
1150
1350
1140
1320

1360
1340
1140
1420
1100

1120
1060
1360
1060
1090
877

42047
1356
1870
877
,07
.06

934
995
U40
956
1020

1060
"720 — /
1030
ioio
1030

1030
1000
~86tt
656

1110-

H40 !
iioo
HttO
il«o '
1270

1130
i090
1140
1080
969

1070
1230
1110
1140
i080
...

31616
1054
1270
726
,06
,06
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WATER-QUALITY RECORDS

LOCATION.--Samples collected at Lowry Avenue bridge, in Minneapolis, 8.4 mi (14 km) downstream from discharge 
station.

DRAINAGE AREA.--19,600 mi 2 (50,800 km 2 ), approximately. 

PERIOD OF RECORD.--Water years 1963-67, 1975 to current year.

PERIOD OF RECORD.--
SPECIFIC CONDUCTANCE: October 1975 to September 1976. 
WATER TEMPERATURE: October 1975 to September 1976. 
SUSPENDED SEDIMENT DISCHARGE: August 1975 to current year.

REMARKS.--During the, winter periods, suspended-sediment samples were collected monthly and daily sediment loads 
were estimated on the basis of water records and monthly sediment samples. Water temperature and specific 
conductance was obtained once-daily for most of the open water period and monthly for winter period. 
Water-discharge records for the Mississippi River near Anoka are used for computation of sediment load.

EXTREMES FOR PERIOD OF DAILY RECORD.--
SEDIMENT CONCENTRATIONS: Maximum daily mean, 110 mg/L Mar. 31, 1976; minimum daily mean, 4 mg/L Sept. 29, 30,
1975. 

SEDIMENT LOADS: Maximum daily, 7,750 tons (7,030 tonnes) Apr. 4, 1976; minimum daily, 24 tons (22 tonnes)
Aug. 26, 1976.

EXTREMES FOR CURRENT YEAR.--
SEDIMENT CONCENTRATION: Maximum daily mean, 110 mg/L Mar. 31; minimum daily mean, 5 mg/L Oct. 3.
SEDIMENT LOADS: Maximum daily, 7,750 tons (7,030 tonnes) Apr. 4; minimum daily, 24 tons (22 tonnes) Aug. 26.

SPECIFIC CPWOUCTANCF fMIC«0»HOS/C«« *T DPS, WATFR Yf-AR OCTOBER 197$ TO StPTEHBER 1976

1 t 
1? 
1 1

17

20

21 
2?
23
24

27
?« 
2« 
3f> 
3!

net

3?0 
?c»0

260
265

260 
25ft 
250
260

260 
26 e> 
260 
280

280
210
230
235
235

235
235 
235 
22« 
307 
321

NOV

302 
S27 
330 
330 
337

327
327
327
3'?U 
315

330 
330 
2<»2 
315 
315

315 
32a 
327
iso
302

207

DEC 

3«3

JAN APR

260

27fl

375

210

2*5
280

2UA

250

310

305
300
305
310
310

$05 
30* 
320 
520 
325

320
315
320
330

220

330 
380 
330 
35% 
350 
360

JUN

305
335
320
320
360

355
320
360
320
380

320
360
330
390
380

315
310 
300 
3ao 
290

320 
3«0 
3«0 
350 
285

3«0 
320 
300 
320 
280

JUL

260 
320 
3«0 
430 
330

280
290
340
320
295

340 
3CO 
300 
340 
315

340
320
295
340
340

295 
340 
3«0
W>
240

340
340
330
285
320
335

AUC

320
335
335
340
340

290
280
330

345
350
360

360
360
360
360
360

355
355
360
365
365

370
370
365
365
375
375

StP

370 
375 
J75
380
380

375
378
330
330
400

360
410
350
400
400

420
420
410
395
395

330
400
320
300
390

390
400
360
330
390

25* 330 320 350 377
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DAY

t
2
3

6 
t 
t 
9 

IP

11 
1?
15
14

16 
IT 
t*

at 
2?
23
20
25

26
27
28
29
30
31

MONTH

05288500 MISSISSIPPI RIVER NEAR ANOKA, MN--Continued 

TEMPERATURE (OEG. C) OF KATfR, KATES YEAR QCT03ER 197% TO SEPTEMBER
QNCfc.DAI|.V

OCT NOV DEC 

0.5

JAN MAR

o.o
0,5

6,0

n.o

8,5

MAY JUN AUG

—— —— —— --. ... -— 23.P 26.0 27.0 
SUSPENDED-SEDIMENT DISCHARGE (TONS/DAY), MATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

SEP

...

...

...

...
5.0

6.0
7,0
7,0
7.0

20.0

10.0
ie.o
18.0
21,0
19.0

20,0
20,0
21.0
22.0
23.0

22.0
23.0
...
...
...

...
22.0
22.0
23.0
?3.0
22.0

20,0
20.0
24,0
23.0
22,0

22.0
22.0
22,0
22.0
2i,o

23.0
23,0
23,0
23.0
34.0

23,0
22,0
?2.0
22,0
22,0

23.0
23.0
23."
24,0
23,0

20,0
20,0
20.0
21,0
25.0
...

26,0
25.0
26,0
26.0
26,0

26,0
26.0
26,0
25,0
26.0 '

25,0
26.0
25,0
26.0
27.0

26,0
26.0
26.0
26,0
26,0

27,0
27.0
27,0
27,0
27.0

27.0
27.0
27.0
26.0
26.0
26.0

26,0
27,0
26,0
26.0
26,0

26.0
26,0
26,0
...
...

29,0
29.0
28,0
26,0
25,0

24,0
27,0
29,0
27.0
26,0

25,0
27,0
30,0
28,0
31,0

il.O
30.0
23,0
24,0
27.0
26.0

24.0
25.0
24,5
22,0
24.0

23.0
27.0
24,0
25.0
25,0

21,0
26.0
23.0
22,0
21.0

22.0
23.0
22.0
21.0
20,0

te.o
16,0
17.0
16.0
16.0

16.0
15.0
15,0
16.0
17.0
...

21,0

OCTOIER NOVEMBER DECEMBER

OAV

1
2
3
a
5

6
7
0
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
«a
25

26
27
28
89
30
31

.
MfAN

DISCHARGE
(CFS)

5820
5760
5450
5310
52BQ

5160
5100
5290
5680
5500

S26P
4990
5000
4650
4990

4900
090Q
0870
5030
5360

5670
5640
5190
5190
5450

5600
6260
6260
619Q
600(1
5*10

MEAN
CONCEN
TRATION
(*>S/U

i
6
5
%
9

10
11
10
9
9

e
6

10
12
7

12
11
6
6
9

18
14
IP
8
IS

11
12
12
10
12
13

SEDIMENT
DISCHARGE
(TONS/DAY)

126
93
78

115
126

139
151
143
136
134

114
61

135
157
94

159
147
79
SI

130

184
213
140
11?
1<»1

166
203
203
175
209
200

MEAN
DISCHARGE

(CFS)

5670
6260
5640
5960
5750

6260
6060
5760
5780
S720

5810
6260
7100
6?90
6500

6230
6140
5960
6560
7590

6300
6230
7310
6740
6200

5200
5000
5800
5900
5560
...

MEAN
CQNCEN.
TRAT10N
(MG/U

12
12
13
11
9

6
9

11
10
8

9
12
10
11
10

6
»
7

IS
12

12
9

11
8
8

6
10
11
6
7

...

SEDIMENT
DISCHARGE
(TONS/DAY)

164
203
196
177
140

101
146
172
156
124

101
203
192
187
175

135
133
113
230
246

269
151
217
146
ISO

112
146
172
127
105

MEAN
DISCHARGE

(CFS)

5200
5600
6200
7000
7490

7400
7000
7300
7100
6500

6810
6560
6450
6310
0700

0400
4100
J900
5100
6000

6400
6300
6000
5600
5800

5600
5800
5800
5800
5800
5900

MEAN
CONCEN
TRATION
(MG/O

6
9

It
12
13

13
13
13
12
11

11
11
11
10
6

S
7
7
9

10

10
10
9
9
6

8
6
6
7
8
6

SEDIMENT
DISCHARGE
(TONS/PAY)

112
136
164
227
263

260
246
256
210
193

202
195
192
170
102

95
77
74

124
173

173
170
146
1«1
125

125
125
125
110
125
U7



280 MISSISSIPPI RIVER MAIN STEM

05288500 MISSISSIPPI RIVER NEAR ANOKA, MN--Continued 
SUSPENDED-SEDIMENT DISCHARGE (TONS/DAY), WATER VEAR OCTOBER. 1975 TO SEPTEMBER 197*

DAY

1
2
3
0
5

6
7
8
9

10

tt
12
13
to
15

16
17
18
19
20

21
22
23
20
25

26
27
29
29
30
31

MEAN
DISCHARGE

CCFS)

5900
5900
0700
0000
0900

5800
5100
4600
5100
5000

5600
5800
5700
5600
5500

5000
5900
5100 .
5000
0900

5300
5000
5300
5500
50QO

5300
5!00
4000
5000
5500
5600

JANUARY

Mf AN
CONCfN» 
TRATTDN
<*G/U

8 
8
7 
7 
8

11
11 
9 

10 
11

12 
12
12 
11 
10

9 
8 
8 .
8
7

9 
9 
9 

10 
10

8
8 
7 
9 

11
12

8EDIMRNT 
DISCHARGE 
(TONS/DAY)

127 
127 
69 
76 

106

172 
151 
112 
136 
160

101 
108
185 
166 
148

131 
U2 
110 
108
93

129 
131 
129
148 
146

110 
110 
91 

131 
163
161

MEAN 
DISCHARGE 

CC'8)

5400 
5000 
5200 
4800 
5000

4HOO 
5200 
5400 
5600 
5600

5000 
5500 
5600 
5600 
5700

5250 
5750 
6070 
5820 
5850

5760 
6010 
6030 
6550 
6260

6530 
7530 
7010 
7590
•••
...

FEBRUARY

Mf AN
CONCEN. 
TRATION 
C*G/U

11 
6 
7 
6 
7

6
IS 
20 
33 
36

30 
30 
30 
30 
38

40 
41 
02 
01 
01

01 
02 
07 
53 
57

57
57 
57 
57

...

...

. SEDIMENT 
DISCHARGE 
{TONS/DAY)

160 
108 
90 
76 
90

104 
211
350
094
500

096 
505 
510 
510 
593

567 
637
668 
600
608

600 
682 
765 
937 
963

1000 
1160 
1140 
1170
mmm
*""

MEAN 
DISCHARGE 

(CFS)

7600 
7400 
7900 
6000 
7200

7500 
6400 
8500 
6000 
7610

7070 
7410 
7120 
7060 
7230

7250 
7270 
7440 
7690 
6710

6640 
9070 
10400 
12200 
14900

16100 
17500 
16900 
20900
23200
25500

MARCH

ut iu~S Hrt
CONCEN 
TRATION 
CM6/U

56
60 
60 
60 
63

60 
63
60 
57 
57

57 
57
57 
57 
57

57
57 
57 
57
59

64 
69 
93 

102 
103

tOO 
105 
106 
107
100
110

SfDlMRNT
DISCHARGE 
(TONS/DAY)

1 190 
1200 
1260 
1300 
1220

1300 
14*0
iseo
1230 
1170

1090 
114Q 
1100 
1190 
1110

1120 
1120 
1150 
1160 
1390

1490 
1760 
2610 
3360 
4140

0520 
0960 
5410 
6000
6770
7570

APRIL MAV JUNE

DAY

1 
? 
3
0
5

6 
7
8 
9 

10

11
12 
13 
10 
15

16 
17
19 
19 
?0

21 
22 
?3 
20 
25

26 
27 
?8 
29 
30 
31

MEAN 
DISCHARGE

(CF6)

26800 
27900 
26500 
28700 
26100

26500 
20000 
22800 
21900 
21200

19500 
17600 
17000 
17000 
16600

15600 
10400
10600 
10600 
13600

13000 
12900 
12600 
12400 
11700

11000 
10600 
10700 
9900 
9290

MEAN
CONCEN. 
TRATION 
(MG/U

103 
100 
100 
100 
100

93
80 
79 
77
70

72 
69 
67 
64 
63

6?
60
59 
57
56

So 
52
50 
07
0<l

02 
00 
37 
30 
31

SEDIMENT 
DISCHARGE 
(TDN0/OAV)

7050 
7530 
7690
7750 
7590

6650 
5530 
0660 
0550 
020Q

379o 
3260
3150 
2940 
2620

2610 
2010
2330 
2250 
2060

1900 
1810 
1700 
1570 
1390

1290 
1100 
1070 
912 
778
• ••

MEAN 
DISCHARGE

CCF5)

6960 
8690 
8070 
7090 
6900

7040 
7260 
7230 
6760 
5500

6160 
5600 
5320 
5350 
5000

0900
5060 
0360 
3700 
3810

0080 
0500 
3770 
3360 
3210

3340 
3030
3320 
3660 
3090
3680

MEAN
CONCEN* 
TRATION 
("G/U

26 
25
21 
10
15

10.
12 
11 
10 
10

11 
10 
10 
16 
27

22
12 
11 
12 
11

7 
10 
15 
15 
to

10 
17 
13 
12 
10
10

SEDIMENT 
DISCHARGE 
(TONS/DAY)

677 
587
056 
360 
279

266 
235
215 
163 
151

163 
151 
140 
231 
360

291
165 
129 
121 
113

85 
120 
153
136
121

126 
157 
117 
119 
90
99

MEAN 
DISCHARGE 

(CFS)

3720 
35SO 
3360 
3190 
3060

2070 
2890 
2560 
2660 
2520

2950 
2700 
3060 
2720 
2630

2630
2630 
2690 
2600 
2720

2950 
3360 
3560 
2060 
2950

3210
2740 
32lO 
2990 
3300
•••

MEAN 
CONCEN« 
TRATION 
(M6/L)

12 
12 
11 
10
9

12 
12 
10 
12 
13

10
10 
10 
13 
16

13
9 
7 
0 

10

10 
11 
12 
12 
13

13
10
10
10
13

SEDIMENT 
DISCHARGE 
(TONS/PAY)

121 
116
too
66 
75

93
94 
69 
66
OS

112 
75 
63 
95 
136

99
69 
55 
60 
73

60
too
116 
80

100

113
100 
121 
113 
116



MISSISSIPPI RIVER MAIN STEM

05288500 MISSISSIPPI RIVER NEAR ANOKA, MN--Continued 
SUSPEN0IO«8IOlMtNT DISCHARGE (TONS/DAYJ, «AHR YEAR OCTOBER 1975 TO SEPTEMBER 197*

281

JULY AUGUST SEPTEMBER

MEAN 
DISCHARGE

DAY (CFS)

1 3140
2 3610 
3 3560 
0 3250 
5 3610

6 3040 
7 3470 
8 3300 
9 2800 
10 2990

11 2100 
12 2700 
13 2740 
14 2S10 
15 2S40

16 20BO 
17 2«60 
18 2100 
19 2130 
20 1900

21 18BO 
22 2260 
23 2010 
24 20BO 
25 1800

26 8010 
27 1070 
28 1850 
29 1680 
30 2010
31 1990

TIME
DATE
OCT 
30... 1515
APR 
22... 1430

MEAN 
CONCEN- SEDIMENT MfAN 
TRATION DISCHARGE DISCHARGE 
(M6/L) (TONS/DAY) (CM)

13 117 1820 
13 127 1060 
11 106 1870 
10 88 1010 
9 88 1600

8 66 1540 
11 103 1650 
12 107 1380 
10 76 1290 
11 S6 1290

14 94 1660 
10 73 1580 
11 81 1360 
10 62 1510 
* 62 1320

10 56 1380 
11 - 73 1150 
12 68 1350 
12 69 1140 
12 64 1320

12 61 1380 
10 61 1300 
11 60 1140 
13 73 1420 
10 60 1100

12 65 1120 . 
It oa 1Q60 
12 60 1380 
12 54 1060 
11 60 1090
10 54 0T7 

WATER QUALITY DATA, MATER

BED BED
NUMBER MAT, MAT. 

OF INSTAN. FALL FALL 
SAM* TANEOUS DIAM. DIAM. 

PLING 018- X FINER X FINER 
POINTS CHARGE THAN THAN

(CFS) .062 MM .125 MM

3 6620 0 3

4 13100 0 2

DATf

OCT
3P...

OfeC
OJ...

JAN
07...

FEU
0".,.

MAR
l*».t.

APR
22...

MAY
26...

JUN 
20..,

AUG
o?...

SEP
0'. ..

MEAN 
CONCEN. SEDIMENT MEAN 
TRATION DISCHARGE DISCHARGE 
(HG/L) (TONS/DAY) (CFS)

11 54 934 
15 59 995 
12 61 1140 
13 49 956 
14 60 1020

15 62 1060 
11 49 T28
11 41 1030 
13 45 1030 
16 56 1030

19 81 1030 
16 68 1000 
10 37 868 
12 49 856
12 43 1110

12 
12
14 
13 
11

14 
11 
10
9 
9

9
10 
11 
12 
14
17 

YEAR OCTOBER 1975

BED 
MAT. 
FALL 

DIAM.
X FINER 

THAN 
.250 MM

26

12

TRITIUM
IN

MATER
HOLE-
CULES

(UNITS)
(Q7012)

107

103

97.6

105

90.6

63.2

98.9

99,9

97,5

toi

BED 
MAT, 
FALL 

DIAM, 
X FINER 

THAN 
,500 MM

79

49

TRITIUM
IN

WATER
MOLE
CULES
(COUNT,
ERROR)
(07013)

6,0

e.o
7.«

7,0

7,6

7,7

7,1

7,5

6.6

7.0

45 1140 
37 1100 
51 1140 
40 1140 
39 1270

52 1130 
40 1090 
31 1140 
35 1060 
27 969

24 1070 
29 1230 
41 1110 
34 1140 
41 1080
40 »•» 
TO SEPTEMBER 1976

BED 8ED 
MAT, MAT, 
FALL SIEVE 

DIAH. DIAM, 
X FINER X FINER 

THAN THAN 
1,00 MM 2,00 MM

93 9d

89 94

MEAN 
CONCEN. SEDIMENT 
TRATION DISCHARGE 
(MG/L) (TONS/OAY)

17 43 
12 32 
15 46 
22 57 
19 »2

19 Sil 
19 37 
14 39 
12 33 
11 31

10 39 
18 49 
19 4S 
10 32 
10 30

10 31 
9 27 
13 40 
19 68
15 51

16 49 
21 62 
20 62 
16 «7 
11 29

15 43 
15 50 
11 33 
9 28 
9 26

BED BED BED 
MAT, MAT, MAT, 
SIEVE SIEVE 3IEVL 
OIAH. DIAM. DIAM.

X FINER X FINEK X FINtR 
THAN THAN THAN

4,00 MM a, 00 MM 16,0 MM

99 99 100

97 99 100



282 MISSISSIPPI RIVER MAIN STEM

05288550 MISSISSIPPI RIVER AT FRIDLEY, MN

LOCATION.--Lat 45°06'12", long 93°16'37", in SW%NE% sec.10, T.30 N., R.24 W., Anoka County, Hydrologic Unit
07010206, on left bank at St Paul Pumping Station in Fridley, 0.9 mi (1.5 km) upstream from Rice Creek, and 
3.4 mi (5.5 km) downstream from Coon Rapids Dam, and at mile 862.8 (1,388 km) upstream from Ohio River.

PERIOD OF RECORD.--Water years 1975 to current year.

PERIOD OF DAILY RECORD.--
SPECIFIC CONDUCTANCE: November 1974 to current year. 
pH: November 1974 to current year. 
WATER TEMPERATURES: November 1974 to current year. 
DISSOLVED OXYGEN: November 1974 to current year.

INSTRUMENTATION.--Water quality monitor since November 1974.

REMARKS.--Malfunctions of the monitor resulted in less than 80 percent of the data being recorded.

SPECIFIC CONDUCTANCE ("ICROMHQS/CM AT 25 DEC. C>» WATER YEAR OCTQHtR 19/a TO SfPTt«8F« 1975

OCTOBER NOVEMBER DtcewepR JANUARY
DAY MAX WIN MEAN MAX "IN MEAM MAX *1N MEAN MAX M}N

297 292 29fl 305 299 303
295 28S 269 310 305 307
286 277 281 307 298 302
289 276 288 307 297 300
28<» 277 280 SOS 304 306

t, ... ... ... 290 279 28U 307 299 302
7 ?83 ?82 283 289 282 28i» 299 297 29fl
6 26fl 283 283 267 28<i 286 300 29fc 296
9 283 276 28) 297 287 293 297 293 295

10 276 ?56 266 306 ?9S 301 30J 293 295

11 385 256 27« 306 299 503 305 297 300
!2 ?95 ?a9 262 301 29<l 29fl J17 306 3U
J3 —— —— --- 293 289 200 325 319 322
1« ... ... ... 295 292 293 323 . 315 320
15 --- --- --- 299 294 296 310 303 309

16 --- -•- —- 300 296 298 300 299 302
17 --- --- —- 300 296 29t> 303 298 301
1* 261 ?56 259 300 298 299 300 293 296
to 261 257 25" 303 29? 299 295 292 29a
20 ?59 ?52 256 303 2<»8 300 2<?fl 290 295

?t 254 ?«9 252 30« 299 301 29<l 292 293
?2 256 252 25« 305 299 3u? 297 29« 296
23 259 ;>53 257 303 289 299 301 292 296
gU 26! 257 260 308 300 3y« 293 287 290
25 26fl 259 2«,5 319 309 512 289 263 266

26 27! ?67 ?69 322 317 320 285 278 281
27 276 270 273 32» 300 312 28« 282 283
28 278 ?7U 2?6 inf 297 302 28a 281 •> 282
29 28* 278 ?83 3u« 300 302 282 278 280
30 297 ?89 ?9« 305 301 303 282 278 280
31 ... ... ' —. 306 29« 302 282 278 260



MISSISSIPPI RIVER MAIN STEM 283 

05288550 MISSISSIPPI RIVER AT FRIDLEY, MN--Continued 

	SPECIFIC CONDUCTANCE (MIC80MHOS/C« AT 25 OEG, C)> WATER YgAR OCTOBtH 1974 TO SEPTEMBER 1975

FEBRUARY MARCH APRIL WAY

OAY MAX MIN MEAN MAX WIN MEAN *AX «IN MtAN MAX "IN MEAN

1 282 278 280 510 309 310 511 309 JJQ
2 281 277 279 311 309 *5lO 3l2 309 311
3 300 279 280 311 306 309 310 306 308
4 303 298 300 311 308 309 307 306 3U6
5 300 297 298 317 309 311 304 300 303

6 30J 299 299 316 307 311 303 296 299
7 301 29$ 299 315 307 3o9 298 294 296
8 304 298 300 308 305 3Q7 296 294 295
9 305 299 301 307 305 306 296 295 296

10 305 303 3Q4 310 305 307 30i 296 300

H 303 299 301 309 306 308 304 297 301
12 301 297 299 308 304 305 301 295 298
13 303 299 301 312 306 308 298 29U 296
14 3D3 297 299 316 307 309 297 292 294
15 301 296 298 321 309 312 290 285 2S8

16 300 295 297 322 310 313 285 275 282
17 300 295 297 330 311 3l7 274 260 269
18 307 295 299 322 319 320 ?64 254 260
!*» 311 298 302 318 312 3l5
20 322 300 306 321 316 318

21 316 301 306 317 310 314 --- --- ---
22 3*2 304 312 311 304 308
23 329 30* 311 304 296 299 ... ... ...
24 334 306 314 304 297 299 ... ... ...
25 352 310 322 31« 304 3<j6 ..*

26 ... ... ... 3ie 311 316 --.
27 ... ... ... 521 316 319 --. ...
28 319 309 312 321 317 3l9
29 ... ... ... 319 311 316
30 mm . ... ... JJ4 J 0 9 31 t ——— ...

31 «. ... ... 311 310 310 —- ... ...

	JUNE JULY AUGUST

OAY MAX MIN MEAN MAX MJN WEAN MAX HIM MEAN *AX

1 ... ... ... jot 286 296 T —— ." —— 337 325 330
2 —— —— —- 290 274 281 327 253 279 340 312 336
3 ... ... ... 276 261 269 295 268 2B2 331 322 327
4 .— —— ««• —— .-« —— 300 262 293 353 325 329
5 ... ... ... „.„ ... ... 29 7 277 2B7 33a 331 3i2

6 ... ... ... ... ... ... ... ... ... 33a 320 332
7 ... ... ... ... —— ... ... ... ... 333 3ofc 327
8 —— .-. —— 239 224 235 —— —— —— J3l 330 331
9 286 283 285 274 215 225 —— —— —— —— —— -.-

10 290 284 286 240 223 230 ... --- --- --- --• .--

11 292 265 279 246 241 244 317 290 310 308 305 306
12 .— ... —— 246 241 244 318 290 311 309 306 307
13 ... ... ... 242 232 237 ... —— —— 30e 303 306
14 .-. .-« ... 259 228 232 319 286 307 307 288 303
15 .— ... ... 265 228 252 320 312 318 303 29<» 301

16 296 290 293 268 264 266 323 315 320 301 298 300
17 299 279 294 266 265 265 325 320 322 303 299 300
18 295 29? 293 268 264 266 326 320 323
19 295 288 293 268 265 266 327 322 324 .— ——
20 297 287 294 268 265 266 325 250 304 297 28tt 294

21 289 244 273 270 265 267 319 301 314 297 293 294
22 278 271 275 268 265 266 323 290 318 29e 283 294
23 279 268 275 265 241 250 320 232 305 303 295 299
24 279 264 276 ... ... ... 326 317 323 303 296 299
25 276 267 273 ... ... ... 325 317 321 301 295 298

26 289 259 275 283 281 282 320 314 317 303 290 301
27 292 282 286 297 260 273 320 311 316 295 289 292
28 300 290 295 290 285 288 329 301 319 294 289 292
29 305 300 302 289 246 283 319 308 313 299 293 294
30 307 289 305 294 273 289 325 319 322 299 293 295
31 ... —. ... ... ... ... 328 323 325 --- ——



284 MISSISSIPPI RIVER MAIN STEM

05288550 MISSISSIPPI RIVER AT FRIDLEY, MN--Continued 

SPECIFIC CONDUCTANCE (MICHOMHOS/CM AT 25 OP6, C). WATER YEAW OCrOHER 1975

DAY

1
2
3
4
5

6
7
8
9

10

tl
12
13
14
15

16
17
18
19

20

22
23

25

26
27 
?S 
?9
30
31

DAY

MAX 

299

301
299
300
300

308
307

311
341

548

305

362

OCTOBER 

MJN MEAN

294 
294 
?93
293
289

296
278

301
278

281

30?

296
297
297
297
296

305
300

307
293

365

302

298

329

1
2
3
4
5

6
7
6
9

10

11
12
13
14
15

16
17
IB
19
?0

21
22
23
?4
25

?fc
27
26
29
30
31

327
333
332
33«
339

331
340
35S
405
377

332
376
337
344
342

327
323
3«3
339
339

33*
340
340
339
339

33*.
332
325
326
...
...

321
327
328
328
330

328
328
325
328
3?S

322
317
322
317
326

323
318
315
357
334

33"
334
334
327
331

331
322
320
320
...
...

324
331
330
331
333

330
331
333
3«7
341

326
336
330
324
332

325
320
333
33ft
337

336
337
33ft
335
355

333
327
322
323
...
...

MAX

32* 
330 
329 
328

3<iO 
342
344

300
309

311
310
311
301
305

300 
30P 
303 
3b9 
32*

320
319
322
347
329

MAX

328
339
339
331
338

344
337
3<i2 
344

355
356
358
352
350

387
344 
344 
3«1 
328

316 
316 
3ia
$06

261
272
255
251
237
230

521 
316 
316 
?95

32?
531
31 5

2941

305 
SOU 
?94 
268 
265

?93 
277
?S7 
305
303

304 
•308 
319 
321 
320

325
32« 
330 
32? 
33)

337
327
327
341
340

343 
340 
33' 
3«5 
331

336
339 
336 
32* 
311

307 
310 
305 
?94

270 
?55 
247 
236 
231 
215

325
323
321
312

330
337
331

?97
303

30<i 
296

293
335
311

310 
313 
32" 
329 
3?3

326
335
336
32? 
336

330
334

34S 
343 
347 
3U9 
342

312
340
3<nO 
335 
319

312
313
310
302

276
262
250

223

MAX

32 1? 
325 
323 
32<»
334

325
325
320
3?0 
320

319 
32C
»4 
329 
33*

341 
3«1 
347 
3a7 
337

323
325
323
326
331

MO 
3?7 
322 
33(5 
329 
327

226

223
226

235

213

22« 

226

253

319 
3l« 
315 
315 
319

315 
315 
3ia 
315 
3i ?

314 
319 
325 
3«J2 
327

325
3*0 
3'->l 
3i7

320
320

32?
32" 
31fl 
320 
325

319
U7 
318 
31V

316
322
328
325
332

332
334 
343 
342 
32*

322
322

323 527

321 321
3l« 322
$21 325
323 325

APRIL

"&X

327 
326 
433 
iifc 
336

350
350
536
336
333

328

330 
3M

3JH 
331

333
327

3?7

33*. 
332 
351

353

3? 7

3? 7 
334 
333

329
3a«
3.46
334
330

327
322
324
328
350

330

327

328 
332 
335 
iM 
329 
327

224 
222 
219 
21« 
219

216

213
218

200

244
251

229
224

221
223

219

210

220

250
255

344 
337 
J3S
540

326
331
340

358
533
332
335

350
535
341

335
335
336

NOTE.--No record June to September 1976.



DAY 

1
^
3

11
12 
15 
1<i
15

16
17
18 
5"
20

21
22
23
?« 
25

?7 
2* 
?9
30
31

2fe
27
28
29
30
31

OCTOBER

FteSUARY

DAY

1
2
i
u
5

6
7
8
9

10

1!
12
13
\b
15

16
17
18
19
20

21
22
23
?u
25

MAY

s.l
R.I
8, a
8.3
8.1

8.2
fi,5
8, 1
8,1
7,9

fi .t
R, 5
8, 1
7,8
8.0

7§8
B|O
8,0
7,6
7.6

«.t
"U
8,1
8,1
8.1

"IN

8.0
7.7
7.7
8.0
*,0

8,0
8,0
7,9
7.8
7,7

7,9
R.O
7.7
7,R
7.7

7,7
7.8
7.5
7.5
7,5

7,5
7.9
7.9
7,8
7,8

MEAN

8,0
7,9
7,7
8.1
8,1

8.1
8.2
8,0
8.0
7.8

fi.O
8,0
7,8
7,8
7.R

7,7
7,9
7,6
7,5
7,5

7,9
8,1
8.0
7,0
e.o

MISSISSIPPI RIVER MAIN STEM 

05288550 MISSISSIPPI RIVER AT FRIDLEY, MN--Continued

PH (UNITS), *ATER VEAR nCT08t« 197<l TO SEPTEMBER 1975

285

8.1
8,0
7.9
7.8

7,8
7.7
7.9
8.0
«.o

8.0
8.0
ft, 2
".1
8.1

8,2
P. 2
R.O
ft.O
fl,o

8, a
8. a
ft. 3
P. 3
8.3

8,0 '
7.9
7.8
7,7

7,7
6.8
7,7
7.8
7.9

7.9
7.9
fl.O
«,Q
fl.O

R.O
R.O
7.9
7.9
8,0

«,3
«.2
R.2
P. 2
».?

8.1
7.9
7.8
7,8

7,7
7,6
7.8
7,9
8,0

8,0
«,0
fi.O
8,1
fi.O

R.O
8,0
7.9
7.9
8.2

8.3
fi.3
".?
6.2
8.2

MARCH

ft, a
8.U
ft. 3
8.3
6.3

8.2
7.8
7,«
7. ft
7.7

7.6
7.7
fl.n
*.°
7.8

7.6
7,fi
7.8
8.3
8.0

8.1
8.0
8,0
8.1
R.I

7.7
7.7
7.7
7.6
7.5

7,6
7.5
1 ,">
7.7
7.5

7,U
7.«
7.1
7.2
7.2

S?
S.I
8,1
ft. 2
8.2

6.2
7,8
7.8
7,7
7,6

7.6
7.6
7.8
7.8
7.7

7.5
7,5
7,"
7.5
7. a

MAX

8.3
8.3
8.3
»,<•
8.2

8.2
8.1
8,0
8.0
«.l

8.1
8.1
8,1
8.2
8,1

8.1
8.1
8.1
S.I
8.1

8,0
7,8
8.2
«. 2
«.3

8.3
8.1
7.9
8.0
8,0
8.1

MAX

8.3

7.9
8.1
7,8
7,7

8,0
6,1

OfcCfcMgtR

MJN

8.2
8.2
8,2
8.1
8.1

8,0
7.9
7.9
8,0
8,0

8.1
8.0
6,0
8.1
8.0

8.0
8.0
7,9
7.9
7.6

7,8
7.7
7,9
8.0
8.1

8.0
7.9
7,9
7,8
7,9
7.6

APRIL

MJ\

7,9

7.7
7,6
7,6
7,6

7,9
7.9

MEAN

B.2
8.2
8.2
8.3
8.1

8.1
8.0
7.9
8.0
8.1

8.1
8.1
8.0
8.1
8.1

8,0
8.1
8.0
8.0
7.9

7.9
7.8
8.0
8.1
8.2

8,2
8.0
7.9
7.9
8,0

7,9

Mf AN

8.1

7.8
7.8
7.7
7,7

8.0
8.0

JANUARY

HEAN

7.9
7.6
7.7
7,<*
7.3

7, a
7.5
7.3
7.3
7.3

7,3

8.0
8.1
7.9
8.0

8.1
8.2
8.2
8.2
8,2

8.2
7.8
7,9
8.0
8.0
9,0

7,6
7,6
7,«
7.1
7,1

7,3
7, a
7,2
7.2
7.2

!l!

e.o
7.9
7.9
7.8

7.9
7.9
8.0
8.1
8.1

7,8
7,8
7.8
7.9
8.0
8,0

7.8
7.6
7.6
7,2
7,2

7.3
7,<»
7.3
7.2
7,3

7,1

8.0
8,0
7.9
7,8

8,0
8,0
8.1
8.1
*.l

8,0
7.8
7.9
8.0
8,0
8,0

MAY 

MIN MfcAN
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PH (UNITS), «/ATFR YEAR OCTU8ER 197U TO SEPTEMBER 1975

DAY MEAN

JULY AUGUST

MEAM MAX

SEPTEMBtR

11
12
13
la 
is

7.Q
A,?

8.? 
A,3

7.6
7.9

8,2
8,1

7.8 
6,1

8,2 
8,2

IT 
tA
19
20

21
22
23
?a

?8

30
31

(UNITS) 1976

t AM

1
2
3
4
5

b
7
8
9

10

11
12
13

15

16
17
18

20

21
22
23

25

26
27
28
29
30
31

8,5 
8.S 
8,5

8.6
8.7 
8,7 
8,5 
8.5

8,5

. 5

8,5 
8,5 
6,"* 
8.5

A,6
8.5
8,a

8.5 
A,5
8.5

8.6 
8,6 
8.5
8,5 
8,5

9,5

8,5

8.5 
8,5 
8,5 
8.5

8.5 
6,a

6.a 
8,a

8,5

6,6 
8,6

8^5 
8.5

8,5

8.5 

8.5

8,5 
6.5

e.a

S.'J 
ft.a

8,a

.a

a.a 

A.a

8,a 
A.«

fl.'J

8, a
8,0
A. a
8.3
8,3

8.3
8.3
8.3
8.3
A, 3

A, 3

A. 3
8.3
8.3
A. 3

A, 3
8,3
«,5
A. 3
8.3

«.a
a, a
A. 3

A. *

A. 3

A. 3
A. 3
A. 3
8.3
8,3

A, 3
A. 3
A, 3
H.3

". 3

A. 3
A. 3

A, 3
p .3

8.3

8,0
8,u
8.3
6.3
A, 3

8.3
8,3
8.3
8,3
8,3

8.3
8,3
« t }
«. 3
A. 3

«,3
8.3
A, 3
A. 3
8.3

OtCt"8f:«

MAX

8.3
8.3
6.3
8.5
8.3

P.3
8.3
8.3
8.3
6.3

8.3
8,3
«,3
8.i
8,3

8.3
8.3
8, 3
8.3
8.3

6,3
8.3
8,3
6,2
8,2

8.2
8.2
H .2
8,2
ft.<?
8.0

WIN

9.3
8.3
8,3
8,3
A. 3

A. 3
8.3
8.3
6.3
A, 4

8.3
6.3
8,3
*. 3
8.3

8.3
8.3
6.3
8.3
«. 3

8.3
6.3
8.2
8.2
*,£

*.2
8,2
8,2
" > 2
H.P8.0'

'-fcAM

8,3
6.3
6.3
6.3
8.3

6.3
8.3
8.3
8, *
6.3

8.3
8.3
A. 3
8,3
ft. 3

8,3
6,3
8-, 3
8.3
8.3

8.3
A. 3
6««>
8.2
6.?

9.2
6,?
8.?
A, 2
6, t
S.I1

t*l*

6.0
6,0
6,0
8,0
6.0

8,0
7,8
7.8
7.8
7,6

7.8
7.8
7.6
7.8
7.6

7,6
7.8
7.6
7.8
7,8

7.6
7.6
7.6
/,8
7.6

7,8
7,8
1 ,8
7.8
7.8
7. «

8,0
6,0
6,0
8.0
8,0

7,e
/,6
7. A
7,6
7.K

7,8
7,6
7.8
7.8 
7.8

7,8
7 .6
7,6
7,8
7,8

7,6
7,6
7.8
7. ft
7,6

7,8
7.8
7,8
7,t»
7.8
7.8

8.0
fi.O
8.0
8.0
8.0

8.0
7.6
7,6
7,8
7,6

7,8
7,6
7,6
7-, 8 
7.6

7.6
7,6
7.6
7.8
7.6

7,8
7.6
7,8
7,8
7.6

7.8
7.8
7.6
7.8
7.8
7.6



MISSISSIPPI RIVER MAIN STEM 

05288550 MISSISSIPPI RIVER AT FRIDLEY, MN--Continued
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FtBHUARY

DAY

1
2
3
u
5

6
7
8
9

10

11
12
13
1«
15

16
17
18
19
20

2,
22
23
20
25

26
27
28
29
30
31

7.8
7.8
7.8
7.8
7,8

7,8
7.8
7.8
7.8
7.8

7.8
7,8
7.8
7.8
7,8

7.8
7.8
8.0
8,0
8,0

8.0
8.0
8,0
8,0
8,0

8.0
8,0
8,0
8,0
• ww

...

7.8
7.8
7.8
7.8
7.8

7.8
7,8
7,8
7,6
7.8

7,8
7.8
7,8
7,8
7.8

7.8
7,6
7.8
8.0
8,0

8,0
8.0
8.0
8,0
8,0

8.0
8.0
8,0
8,0
...
...

7,8
7,8
7,8
7,8
7,8

7,8
7.8
7.8
7,6
7.8

7.8
7,8
7,8
7.8
7.R

7.8
7.8
7.9
8,0
8,0

8,0
8,0
8.0
8.0
8.0

8,0
8.0
8,0
8,0
...
...

DAY

1
2
3
u
5

6
7
e
9

10

11
12
15
lu

16
17
18
19
20

21
22
23
24
25

26
27
28 
?9
30
31

MAX

8.7
8,7 
8.7 
8.7

JUNE

8.7 
8,7 
6.7 
8.7

MEAN

8.7 
8,7 
8.7 
8.7

6.3
8.3
8.3

8.3
8.3
8.3
8,0
8.0

8,3
8,3
8.3

8.3
6.3
8.3
8,3
8,fl

6.3
8,3
8.3

8.3
8.3
8,3
6.0
8.0

MAX

8,0
8,0
8,0
8,0
8,0

8,0
8,0
8.0
8,0
8,0

8,0
8,0
8.0
8,0
8,0

8,0
8,0
8,0
8,0
8,0

8,0
8,0
8,0
8,0
8,0

6.0
8.0
8.0
8,0
8,0
8,0

MARCH

MJN

fl.O
8,0
8.0
8.0
8.0

R.O
R.O
*,fl
R.O
8,0

R.O
8.0
R.O
R.O
R.O

R.O
R.O
R.O
fl.O
8.0

R.O
8.0
R.O
R, 0
7.9

8,0
8,0
R.O
R.O
«,0
8.0

JULY

MiAM

8,0
R.O
8,0
8,0
R.fl

8,0
8.0
8.0
8.0
R.O

8,0
«,0
R.n
8,0
8,0

8.0
8.0
R.O
8,0
8,0

fl.O
8,0
8.0
e.n
8,0

8.0
8.0
8.0
R, 0
R.O
R.O

MAX

8,0 
8,0 
fi.U
8,a
8,0

8.0 
R.U 
R.O

sis

8.3

MEAN

8.0 
8.(I
8.a 
8,u 
8,3

8,3

MAX

8.0

8.0
ft.O
8.0
ft.O

7<9
7^
7.8
7,6
7.9

7.8
7,8
7,9
7,9
7.9

7.9
7,9
'.**

7.9
7,9

7.9
7,9

8,2
8,2
8.3

APRIL

MJUl

8.0
«.o
8.0
7.9
7.9

7,9

7.8

7.*

7,8
7. ?

7,8

7,8

7,B
7,9

7.9

7.9
7.9

7.9

7.9
7,9

7.9

7,9

8,?
8,2
8.2

^LA*

e,o
ri,(t
«,0

8,0
7 .9

7.9

7,8

7 ,e

7,8
7.K

7.8
7,8
7,«
7,9
7.9

7.9
7,9

7,9

7,9
7.9

?,9

7,9

——

8,2
8,2

•»•••> 

8,9

8.7
8.7
6.7

mmm 

mmm

8,5

8,5
8,7
8,7

8,7

6,6
8.7
8,7

HAX

8,3
8,?
9.?
8.2
*»,2

8.2
l't y

8.2
«.2

«,2

1
...

»!*
8.5

8,5
8.5
*.7

e.7
8,7
8,7
*.7 '
8.7
8,7

HIM

8.2
8.2
8,2
8,2
**,2

8.2

a,?
*.«?
8.2

«,2

«,?

...

«Is
8.5

^5
8^5
6.5

».7
ft . 7
8.7
8,7
b.7
**.7

«tAN

e.2
**«2
8.2
8.2
8,2

8.2

9)2
8.2
*,<?

e.a
8.2

8,5
8.5

8.5
I'.l

8J5
B.b

8,7
8,?
8.7
8.7
8.7
8,7
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TEMPERATURE (OFG. o O F WATER, WAT?* YEAR OCTOBER 1974 TO stPTEMBtR 197?>

OCTOBER DECEMBER JANUARY

DAY MFAN MEAN Mf AM MEAN

6
7
8
9

10

11
12
13 
i a
15

16
17 
IB 
19 
?0

22
23
2a 
?5

26
27
28
29
50
31

7
8
9

10

11
12 
15 
ia 
15

to
17
ia
19

20

22

27 
2fl
29
30
31

MAX

t ,0
l.o
1 ,o
o.-s
P. 5

0.5
",5
0.5
0.5
°.5

0.5
0.5
l.o
1.0
1.0

,n
.0
,0
.0
.0

.5

.5
t.5
1 ,*
2.5

2.5

f EHKUAPY

MJN

l.o
l.o
0.5
0,5
0,5

0.5
0.5
0.5
0.5
0,5)

0.5
0,5
0.5
0,0
0.0

1 ,0
1,0
0.0
0.0
1.0

1.0
1.5
1.5
t.5
1.5

2.0

MEAN

1.0
1,0
1.0
0,5
0,5

0.5
0.5
0.5
0.5
0.5

0,5
0,5
1.0
1.0
1.0

1.0
1.0
1 .0
1.0
1,0

t.5
1.5
1.5
1.5
2.0

2,5

7.0
7.5
fl.O
7.5

7.5
7,0
5.0
a.o
3.P

3,0
2.5
2.5
2.5
2.5

?,0
21 .*'
3,0
2.5
1.5

o,5
1 .0
0.5
] ,0
1,5

7.0
7.0
7.5
7.5

7.0
5.0
a.O
3.0
2.0

2.5l.*5

1.5
2.0
2.0

1.5
1.5
2,5
1.5
".5

0.5
0.5
0.5
0.5
1 .0

7.0
7.0
7.5
7,5

7.5
6,0
U.S
3.5
2,5

2,5
2.0
2,0
2.5
2.5

2.0
2.0
3.0
2.0
1.5

0,5
0.5
0.5
1,0
1 .0

2,o 
2,0 
2.0 
2.5
3,5

5.0 
3.0 
2.S 
2,5
3.0

3.0 
3.0 
2,5
3.0 
3.5

5,0 
a,o 
a.O

a.O 
a.O

2.0 
2,5

1 ,5 
3.0 
3,0 
2.5 
3.0

MARCH

1.5 
1.5 
1.5 
2.0 
2.5

2.5 
2.5
1.5 
1.5 
2.0

2.5
2.0 
1.5 
1.5 
2.0

3.0 
3.5 
a.O 
3.5 
3.5

3.5 
3.5
1.5 
1,5 
1.5

1.5 
1.5 
1.5 
2.0 
1 .5 
2.5

2.0 
2.0 
2.0 
2.0 
3,0

3,0 
2.5 
2.0 
2.0 
2.5

2.5 
2.5 
2.0 
2.0 
2.5

3.5 
a.O 
a.S 
3.5 
3.5

3,5 
2.5
1.5
1.5

2.0 
1.5 
2.0 
?.5 
2,0

1.5
1.0
1,0
1.0
1.5

1.5
1.5
1 .0
i.o
i.o

1,0
l.o
1.5
1.5
1.5

1,5
1.0
1.0
1,0
1,0

1.0
1.0
1.0
1.0
1.0

t.o
1,0
1.0
1.5
1 . f
1.0

MAX

3,0
3,5
3,5
3,0
3,0

3,5
3.5
3.0
2.5
a.O

a.o
a]o
3,5
a.O
a.o

a,0
a.o
a.o

1.0
0.5
0,5
0.5
0.5

0.5
i.O
l.o
1.0
1.0

1.0
1.0
1.0
1.5
1.5

1.0
0.5
1.0
1,0
1,0

0.5
0,5
0,5
0,5
1.0

1.0
1.0
1.0
I.O
1.0
1.0

APRIL

MJlM

2.0
3.0
2.5
3.0
2.^>

2.5
2.5
2.5
2,5
2.5

3.5
3.0
3.0
3,5
3.0

3,5
3.5
3,0

1.0
1.0
0,5
0,5
1,0

1.0
l.o
1.0
1.0
i.O

1,0
1.0
1.0
1.5
1.5

1.5
1.0
1.0
1.0
t.o

1.0
1.0
1.0
i.o
1.0

l.o
t.o
1.0
l.o
1.0
1.0

MEAN

2.5
3.0
3.0
3.0
2.5

3.0
3.0
2.S
2.5
3.0

a.o
3.5
3,0
3,5
3.5

3.5
a.O
3.5

1.0
1.0
1.0
1.0
l.o

1.0
1.0
1.0
l.o
1.0

i.O
1.0
1,0
1,0
1.0

1.0
1.0
1.0
1.0
1.0

1.0
1.0
1,0
1.0
l.o

1,0
l.o
1.0
l.o
1.0
1.0

MAX

1.0
1.0
1.0
1.0
1.0

1.0
1,0
1.0
l.Q
1,0

1.0
1.0
1.0
1.0
1.0

1.0
1.0
1,0
l.o
1.0

1.0
1.0
l.o
1.0
1,0

1,0
l.o
l.o
1,0
1.0
l.o

MAY

MJN

1.0
1.0
l.o
1.0
1.0

1.0
1.0
1.0
1.0
i.O

1.0
1.0
1.0
1.0
1.0

i.o
1.0
1,0
1.0
1*0

uo
1.0
1.0
1.0
1.0

1.0
1,0
1,0
i.o
i.O
1.0

MEAN
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>AY

1
2
3
0
5

6
7
8
9

10

11
12
13
10
15

16
17
18
19
SO

21
22
23
24
25

26
27
28
29
30
31

MAX

...

...

...

...

... ,

...

...

...
19.0
18,5

19,0
18.0
19,5
19.5
16.5

19.5
20.0
20,0
20,0
22.0

22.0
22.0
22.5
22.5
23,0

25,0
25.0
25.5
25.5
26.0
...

JUNE

MIN

...

...

...

...

...

...

...

...
18.0
17.5

17.5
17,0
18,0
18.5
18,0

18,5
19.0
19,0
19,0
20.5

21,0
21,0
21,5
22,0
22.5

22.5
24,0
20,5
25,0
20,5
, ...

MEAN

...

...

...

...

...

...

...

...
18,5
18,0

18,5
17,5
16,5
19.0
18.5

19.0
19,5
19,5
19.5
21.0

21.5
21.5
22.0
22,5
22.5

20,0
20,5
25.0
25,5
25.0
...

JUCY

MAX MEAN MAX

26.0
26.5
26.5
26.5
26,5

27,0
27.0
27.0
26.5
25.5

<!5,0
20,0
23.5
24,0
20,0

24,0
24.0
24,5
20.5
20.0

24,5
25.0
25.0
25,0
20, 0

24,0
24,5
24.5
25,0
25.5
25.5

25,5
25,5
26.0
26.0
26.0

26,0
26,5
26.5
25,5
20,5

20.0
23.0
22.5
22.5
22.5

23,0
23,5
20.0
20,0
23,5

23,5
20,0
20,0
23, S
23,0

23,0
23.5
20,0
24,5
24,5
20,5

25,5
26.0
26.5
26.0
?6.5

26,5
26,5
26,5
26.0
25.0

20,0
23,5
23.0
23.0
23.0

23.5
23.5
20.0
20.0
20.0

24.0
24. S
24,5
20,0
23,5

23.5
24.0
20.5
20,5
25.0
25,0

26.0
25.0
25,5
25,5
25.5

20.5
23.5
23.5
20,0
20.5

20,5
25,0
25,5
20.0
20.0

20.5
20.0
22.5
22.0
22,0

23.0
22. S
22.5
24.5
20. S

23,0
22,5
22.0
21.5
21. S
21.5

20. S
20.0
20.0
20.5
20.5

23.0
22.0
?2,0
2«?,0
23,0

23,0
23.0
23.5
22.5
22.5

22.5
22, S
21.5
21.0
20, S

21. S
21.0
20.5
22,0
23,0

21,5
21.0
21.5
21.0
20.5
20, S

25.0
20.5
20.5
25,0
25.0

20. Q
22.5
22,5
23.0
23.5

23.5
2o,o
20,5
23,5
23.0

23.5
23.0
22.0
21.5
21.5

22.5
22.5
21.5
23,5
20.0

22.5
21.5
21.5
21.5
21.0
21.0

SEPTEMBER

MAX

22.5
22.5
22.0
22.5
21. S

21,5
20,5
19.0

19,0
19,0
19,0
19,0
18,0

16.5
17.0
17.5
16.5
1S.O

1".5
1S.O
IS, 5
1S.O
IS. 5

16,0
16,0
16,0
16.0
IS, 5

MJM

21.0
21.0
21.0
21.0
20,5

20.0
19. S
19.0

17.5
17,5
17,5
18,0
16,5

IS, 5
15.5
16.0
15.0
1«,5

10.0
13.5
10,0
10,0
10.0

10.5
10.5
15.0
15.0
lo.o

'MEAN

^2,0
^2,0
*1,5
21.0
21,0

20,5
20.0
19,0

16,5
18.0
ie.o
18, S
J7.5

16.0
16.0
16.5
16,0
io.s

10.0
10.0
10.5
io.s
io.s

10, S
15.0
15.5
15.5
is.o

TEMPERATURE C0£t, C) OF »*'£";» *AT£R YfcAS OCTOBER 1975 TO SLPTf*H(-fi 19/h

OCTOBEH

1
2
3
a
5

6
7

9
10

11
12
13
10
15

16
17
18
19
20

21
22
23
20
25

?6
27
28
29
30
31

MAX

10.0
13.5
10.5
15,5
15,5

15.5
12.5

10.5

12.5 
11 ,n 
10,5
10.0 

9.5

12.0

11,0 
10.5 
10.5 
10,n

9.5 
9.0 
8.5 
8.0 
«,0 
9,0

12,5
12,5
12,5
13.5
10,5

12,0
11,0
11.5
12.5
10.0

12.5
11.0 
9.5
9.5 
9,0

9.0

11.0

11.0
10.5
10,5
10.0
8.5

8,5 
8.5 
8.0
7*0

H.O

13,5
12.5
13,5
10,5
15.0

12.5
11,5
12,0
13,5
10.5

13,5
12,0
10,5
9.5
9.5

9.5

11.5

11.5
11.0
10,5
10.5
9,5

9,0

e!"5
8,0 
7.5 
8,5

MAX

9.0
9.0
9.0
9.0
9.5

10.0
10,0
9.5
9.0
7.5

7.0
6,5
5,0
o.o
o.O

0.5
«,5
6,5
?,n
*>,*

2.0
2,0
1.5
1.5
2,0

2.0
0.5
0.5
0.5
0.5

Ml*

«.5
«,0
8.5
8.5
5.0

9,0
10,0
9.0
7.5
7,0

fi.S
5,0
o.O
3,5
3.5

'i.O
4.0
«.5
6.5
2,5

1.5
1.5
1.5
1.5
1.5

0.5
0.5
9.5
0.5
o.S

Mfe AN

8.5
B.5
8,5
8.5
9,0

9.5
10. 0
9.S
R.O
'.0

7.0
6.0
O.S
3.5
3.5

o.O
o.S
5.5
6.5
0,5

1.5
1.5
1.5
1.5
1.5

1.0
0.5
0.5
0,5
o.s

0.5
0,5
0.5
0.5
1,0

O.S
0,5
0.5
0.5
0,5

0.5
0.5
0.5
0.5
0.5

0,5
0.5
O.S
0,5
0,5

0,5
0,5
0,5
0,5
0,5

0.5
0,5
0.5
0.5
0,5
0.5

O.S
0.5
0.5
0.5
O.S

O.S
0.5
fi.S
0.5
0.5

0.5
0.5
O.S
0.5
O.S

O.SQ.S'

O.S
O.S
O.S

0.5
0.5
0.5
0.5
O.S

0.5
0,5
0.5
0.5
0.5
0.5

O.S
O.S
0.5
f>.S
0,5

0.5
0.5
O.S
O.S
o.S

0.5
0,5
O.S
o.S
O.S

0.5
0.5
O.S
0.5
0.5

0.5
0.5
0.5
fl.S
0,5

O.S
O.S
0.5
0,5
0.3

. 0,5

o.s 
o.s

0,5

>>.s
o.s
n.s 
o.S

0,5 
O.S 
0,5 
0.5
u.S

O.S
o.s
0.5 
C.S
C'.S

0,0 0,0' 

0,0 
0.0 
0,0

0.0 
u.o
0.0 
O.n 
0,0

Mjrj 

O.S
o.s 
o.s
O.S
o.s

o.s

o.S
0.5 
O.S
y.s
0.5

w.S
O.S 
O.S 
0.0

0,0 
U,(J 
0.0 
O.n
0.0

0.0 
U . 0 
0,0 
0,0 
0.0 
0,0

o.s 
o.s 
o.s
O.S

o.s 
o.s 
o.S
o.s

o.s 
o.s 
o.s 
o.s
O.i

o.s
0,5
o.s 
o.s

o.O 
0.0 
0.0 
0.0 
0,0

o.o
0.0 
0,0 
0,0
o.o
0,0
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DAY

t 
.2
3
4
5

6
7
e
9

10

11
12
13
t<l
15

16
17
18
19
20

ai
23
23
3«
25

26
27
28
29
30
31

DAY

1
2
3

6
7
e
9

to
11
12
13
la
15

16
17
ie
!9

21
22
23
24
25

26 
?7
28
29
30

MAX

0.0
0.0
o.n
0.0
0.0

0.0
0,0
0,0
0.0
0.0

0.0
0.0
0.0
0.5-
0.5

0.5
0,5
1.0
1.0
1.0

1.0
l.o
1 .0
l.o
1.5

1.0
' .0
1.0
0.5

FEBRUARY

MJN

0,0
0,0
0,0
O.P
0.0

0.0
0.0
0,0
0.0
0.0

0*0
0,0
0,0
0.0
0.0

0.5
0.5
0,5
1.0
1.0

0.5
0.5
0.5
l. n
1.0

1.0
1.0
0,5
0.5

MEAN

0,0
0,0
0,0
0.0
0,0

0,0
0,0
0.0
0.0
0,0

0.0
0,0
o.o
0.0
0,5

0.5
0.5
1.0
1.0
1.0

0.5
0.5
Q.5
l.o
1.0

1.0
t.o
1,0
0,5

MAX

21,5
23.n 
23,5
22.0

26.0 
?a.O

23.0 
25.0 
25.0 
2S.O 
2«,0

JUNE

19,0
20.0
21.0
21.5

20.0 
23.0 
22'. 0

21,5'
22.0
22.5
22.5
22.0

MRAM

20.5
21.5
22.0
21.5

25.0 
?<l,0 
23,0

22,5
23,5
23.5
23.5
23.0

MAX

0,5
0.5
0.5
o,5
0.5

0.5
1.0
1 .0
1,0
'.5

1.5
1.5
1.5
2,0
2,0

3.0
2,0
2,5
3.0
2.5

2.0
2.0
2.5
3.0
3.0

3.5
3.5
4.0
4.5
4.5
4.5

MAX

24.5
25,0
25,0
25,0
27.5

MARCH

MJN

0.5
fi ,5
0,5
0.5
n.5

0,5
0.5

• i.o
1.0
1 .0

1.5
1.5
1.5
1.5
I.*?

1.5
2.0
2.0
2.5
2.0

1.5
' .5
2.0
?.5
2.5

3.0
3,0
3.5
4.0
0,0
4,5

JULY

MINI

21.5
22.0
22,5
23.0
23,5

MFAN

P.?
0.5
0.5
0,5
0,5

0.5
1.0
.0
.0
,5

.5

.5
1.5
2.0
2.0

2.0
?,0
2,5
2.5
?.5

2.0
?.<>
?«5
2.5
?.*>

3.0
3.5
4.0
4.0
4,0
4 5

»FA*

23.0
23.5
24,0
24,0
26.5

APKIU

?7.0 27.0

5,0
6,0
h.O
6.5
7.0

7.5 .
12,0
9,5

10,0
10.5

11.0
11.5
14,0
14.5
14.5

16,0
15.5
15,5
15.0
15.5

15,5
15.0
15.5

10.5
'i.5
14,0

14,0
14,0

5.0
5.S
6,0
6.0
6.5

7,0
7.5
ft, 5
9.5

11,0

10,0
in. 5
1 1 ,y
13.1
14.0

14.5
15^0
14.5
13.5
14. -S

14.5i«!j
13.5

10.5
10.5
12. S
13.0
13.5

5.0
5. 1?
6.0
*>, 0
6.5

7.0
8.5
9.0
9,5

10,5

10,5
11.0
12.0
13,5
14.5

15.0
15.0
15,0
14.5
15.0

15,0
14. S
13.5

10.5
12,5
13.5
!3.5
14,0

l»EAKi

29.5
26.0
26.5
26.5
29.0

28,0
29,0
27,5
26.5
27.0

27.5
27.5
26.0

mmm 

mmm

15.0
24,0
25,0
26.0
26.0

26,5
26,5
23.0
24.5
25.0

25,5
26.0
?6.0

«*<•» 

«*•>*

• •>*

23.5
25.0
26.0
27.0
27,5

27.5
27. S
25.5
25,5
26.0

26.5
26,5
26. C

mmm

MAX

14.0 
U.5 
13.0 
12.5

14.5
15.0
16.0
17.0
17.5

18.0
17.0
17,5
17.0

12.0 
11.5 
12.5 
1-5,5

13.5
15.5

is!o 
16,5

17.0
16.5
16.5
16.5

13.5
12,5
12.0
12.5
U.O

14,0
14,0
15,0
16.0
17.0

17.5
ir.o
17.0
17.0

19.5
19.5
20.5

20.5
<?0,5
20. P
20,0
^t.S

21.5
22,0
21.0
19. S
20.0
20.0

l/.O
17.5
IB. 5

1«,5
l^.o
16.5
18.0
18,0

19,0
HO, I)
19, b
19,0
18.5
1*. ^

18,5
U».5
19,0

19,'j
19,5
19,0
19,0
19.5

<iO.O
<!0.5
eiO.O
19.0
19,0
19.5

MEAN
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OAY

t
2
3

11
12
13
14
15

16
17
16
19
20

22
23
24
25

26 
?7
28
29
30
31

DAY

OCT08IR

MIN MfcAN

NOVfcMBFR

FEBRUARY
MEAN

i
2
3
u
5

6
7
8
9

10

11
12
13
1 4
15

16
1 7
18
19
20

21
22
23
?4
25

26
27
28
29
30
31

11,0
11.4
11.7
11.6
11.6

11.5
11.5
11.6
11.6
11.5

11.4
11.4
11.8
11.7
11.7

11.6
11.7
11.8
12.3
i?.«

13,3
13.3
13.4
13.3
U.2

13.4
13.2
13.1
_-.
• --
--.

11.3
11.3
11.3
11."
11,4

11.4
11.4
11.5
11.4
11.3

11.3
11.3
11. a
11.5
11.3

11.4
11. a
11.5
11.3
12.0

12.3
13,0
13,1
12,6
12, e
10,5
10.5
12.8
mmm
mmm

mmm

11.3
11.3
H.4
11.5
11.5

11.4
11.5
11.5
11.5
It. 4

1 > .3
11.4
11.5
11.6
11.5

11.5
11,6
11,6
12.0
12.3

12.9
13.2
13.2
13.!
13.1

12.1
12.1
13.0
mmm
mmm

mmm

MEAN

12.7
.12.5

12.6
12. 6
12.3
12.5
1?.6

12.5
12. a
12.5
12.6
l?.a

MAX

13,1
13.3
13.3
13.2
13.0

M.I
H.2
13,5
13.5
13.3

13,2
13.4
13.6
13.5
13.5

13.3
13.2
13.0
13.3
13.1

13. Q
13.2
13.1
13.4
13.5

12.6
12.'
12.5
12.5
12.4
12. a

12,1
12.1

12.3
12.3
11.8
11,7
12.1

12,1
12.0
12.2
12.1
11,9

MARCH

MJN

13.0
13.0
13,0
12.9
12.5

12.<>
12.8
13,2
13.1
13,0

12.9
13.0
13.1
13.2
13.0

12.9
12. b
12.5
12.3
12.6

1?.6
12.6
12.6
13.1
12.2

12.1
12,2
11.9
11.9
11.9
U.6

12.4
12,3

12.5
12.5
12.1
12.1
12.4

12,3
12.2
12.3
12.3
12.1

MEAN

13.0
13.2
13,2
14.1
12,8

12.7
13,0
13.3
13.3
li.2

13.1
13.2
13. U
13.3
13.3

13.1
12.9
12.7
12,6
12,8

12, e
12,9
1?,9
13.2
13.5

12.4
12.5
12.3
12.2
12.2
12.0

MAX

12.5
12.5
12,3
12.2
11.7

11. <>
11.5
11.8
11.7

11.0
11.6

13.8

13,6
13.3
13.2
13.4
13.7
13.6

MAX

12.7
12.5
12.6
12.2
13.2

13.1
13.1
13.1
13.1
13.1

13.0
12.9
12.6
12.3
12.3

12.2
12.1
11.8

DECEMBER

MIN

12.0
12,1
12.1
11.3
11,2

11.1
9.8
11.0
11.5

11.1
11. 1

13.2

13,1
13.0
12.9
13.0
13.2
13.2

APRIL

MIN

12. Q
11.9
11.9
11. e
12, 5

12.6
12.5
12.4
12.5
12. U

12.2
12.1
'12.3
12.0
11.9

11.8
11.6
11.5

MEAN

12.2
12.2
12.2
12.1
11.5

11.3
11.2
11.5
11.6

11.2
11.3

• •« 

<••*

13.5

13.3
13.2
13.1
13.1
13.3
13.4

MEAN

12.3
12.2
12.2
12.0
12.9

12.8
12.8
12.7
12.8
12.8

12.6
12.5
12.4
12.1
12.1

11.9
11.8
11.7

MAX

13,6
13,6
13.2
13.3
13,4

13,3
13.1
13.1
13.0
12. e
12.8
12.9
12,7
12.5
12.3

12.2
H,7
11.6
11,7
11.6

11.5
11.6

11^2
11.1

11.3
11.3
11.3
U.3
11.4
11.4

MAX

JANUARY

MIN

13,2
13.1
.13.0
13,1
13.0

13.0
13.0
12,7
12.6
12.4

12. «
12.6
12.5
12.2
12,0

11.6
11.5
11.5
11.5
11.3

11.3
11.3
11.1
11.1
11.0

11.2
11.3
11.2
11.2
U.3
11.3

MAY

MIN

MEAN

13, «
13.4
13.1
i3.2
13.2

13.1Jslo
12.9
12.8
J2.6

12,6
12.7
U.6
12, i
12. i

11,8
il.6
}U5
i 1 **
11.5

11.4
11.5
1.2

il.2
M.I

11.3
1,3
h.3
il.3
il.i
M.3

MEAN
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DISSOLVED OXYGfcN £00), MS/I.. WATER V£AR OCTOBER 1970 TO-SEPTEMBER

DAY

3
0
5

6
7
e
9

10

16
17
18
19
20

22
23
20
25

26
27 
?8
29
30
31

MAX

mmm

8.5
8.*

8.3
6.5

8.7
8.6
8.2

7,8
7,6

mmm

»••

JUNE

MJtM

mmm 

m-m-m

mmm 

mmm

8,3
8.3

8,0
8.0

8.5
8,2
7.7

7,5
7."

MEAN

^

8.0
8.5

6.1
8.2

8,5
8.4
8,0

7,7
7.5

MAX

7.5
7.6
7.6

7.8
7.8

mmm

mmm 

mmm

JULY

MIN

mmm 

mmm

7,2
7,2
7.0

7.5
7.5

mmm 
mmm

mmm 

mmm 

mmm

MEAN

mmm

mmm

7,«
7.5
7 .*

7.7
7.7

mmm

mmm 

mmm

mmm 

mmm

mmm 

mmm

mmm

MAX

••

mm

.9

.9

.5

.2

.9

.3

.6
7,«

7.*
8,7
9.0
8.6
8.0

7,9
7,9
e.o
e,2
8.0

8.8
9.1
9,0
8.6
8.8
9.1

AUGUST

MJN

••
mm 
mm

mm

8.5
6.3
7,9

7.*
7,6
7.«
7.4
6.4

5.9
6.6
7.5
7.*
7,5

7.3
7,0
7.4
7.3
7.2

7,0
7,7
7.6
7,8
7,6
7.9

MEAN

••
••

mm 

9.1
9,0
8,6

8. a
8.3
8.0
7.9
7.3

6,7
7.5
8.1
8.0
7,8

7.6
7.6
7,7
7.7
7,7

8.0
6.3
8.2
8,2
8.3
8.0

SEPTEMBER

MAX

6,0 
6,9 
9,6 
10.0 
9,1

9.J
6.4 
6.3

..I

10.1 
9.7

mmm 

mmm

mmm

mmm

mmm

mmm

mmm

mmm

mmm
mmm

mmm

12.6 
12.3 
11.6 
11.4
•••

MIN

7,0

7^9 
6,1 
7,7

7,* 
7,6 
6.0

mmm

6,6 
6,2

mmm

mmm
mmm
mmm
mmm
mmm

mmm
mmm

mmm
mmm

9.6 
10.5 
10.1 
10.0
mmm

MEAN

7,7 
B.O 
6,5 
8,7 
8.3

6.2
6.0 
8,1

mmm

9,5
9,0

•••

mmm
mmm
mmm
mmm
mmm

mmm
•mmm

mmm
mmm

io|e
•••

OIS80UVED OXYGEN (00). MG/l, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

OAV

1
2
3

7
e
9

10

11
12
13
10

is
16
17
18
19
20

MAX

H.7 
12,? 
H.9
11.2 
10,a

12.7
11,3 
It.5 
10.5 
10.1

10,1
10. 6
11."
12.« 
12,a

OCTOBFR

10,0
10,2
9.8
9, a 
8.8

8,6

8,7
8.0

8.9
9.0
10,0
10,6

10,8

DECEMBER JANUARY

MIN MEAN

10,6
11.1
10,8
10.2
9.5

10,2
10,5
'.5
8,7

".0
<J,5
10,5
ll.o
Il.o

11,0

21
22
23
20
25

26
27
28
29
30
31

U.2
11.2
11.6
11.7
12,7

13,2
i5.e
13.3
13.2
13,7
12.9

9.9
10,1
10.5
10,6
11,2

12,2
12.6
12.1
12.3
12.3
11.5

10.6
10.5
10,0
11.2
12,0

12.7
13. t
12.7
12,7
12,9
12,3

12,8
12.8
12,8
12.8
12.3

U.I
10,5
U.l
11,0
U.7

11.8
12.0
12.7
13.?
13,1

13,2
13.1
lo,3
12.0
12.2

13,1
13.5
13.0
13.5
13.0

10,6
10, 0
14.2
13.9
13.7

11.5
U.O
U.O
11.2
10.7

10.1
9.9
9,8

10.5
10.6

U.I
11.3
U.'
12.5
12.5

11.9
12.3
l?,o
U. 3
11.2

12.2
13.0
12.9
13.2
13.0

13.0
13.0
13.5
13.1
!?.«

12.0
11.9
U.9
U.'
U ,0

10,7
10,1
10.5
10,7
11.2

11.5
1 t ,6
12,3
12,8
12,8

12.7
12,7
12.5
11.6
11.6

12.7
13.2
13.2
13.3
I3,o

13.8
13.6
13.9
13.5
13.0

MAX

10.U 
13.7 
13.4
13.0
13.1

I3.o 
13.7 
13.5
13.5
13.0

13,9
14.2
13.8
13.5
10.2

10,2 
13.» 
13.7 
IS," 
13,2

13,« 
13.3 
13.1 
13.0 
12.9

13.1
13.2
13.2
13.2
13.2
12.9

13.1
13,0
12.9
12.6
12.6

12.8
12.9
12.9
12.6
12.6

13.0
13.5
13.2
13.2
15,5

13.3
13.2
13.0
12.8
12.8

12.8
12.7
12.5
12.6
12.5

12.5
12.6
12.7 
12.7 
12.6 
12,J

MEAN

13.7
13.4
13.1
12.9
12,8

13,1
13,3
13,1
13,1
12.9

13.6
13.8
13.6

u|a

13.8
13.6
13.0
13.1
13.0

13.1
13,0
12.8
12.7
12.7

12,7
12.9
12,9
12,9
12,0
12.7

MAX

13.0
13.0
13.7
13.7
13.1

12.9
12.1
12.2
12.3

12.1
12.2
12.9
13.0
13.0

13.0
13.1
13.1
13.1
13.0

13.2 
13.2 
13.1 
13.0 
i2.7

13.0
13,2
12.6
12.5
12.5
12.6

12.5
12.6
13.0
12.9
12,5

11.5
11.6
11.8
11.9
11.8

U.7
11.7
11.8
12.4
12.0

12.0
12.5
12.5
12.3
12,o

12.3
12.1
12.2
12.0
12.0

12.1 
12.0 
11.7 
11.9 
U.7 
11.7

MEAN

12.7
12,9
13.3
13.2
12.8

12.6
11.6
12.0
12.1
12,0

11.9 
U.9

$2!7
12.6

12.7
12.6
12.7 
i2.7 
12.7

12.7
12.6
12.6
12.5
12.3

12.8
12.6
12.1
12.2
12.2
12.1
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DISSOLVED OXYGEN (001, M6/L. WATER YEAR OCT09fcR 1975 TQ SEPTEMBER 1976

FEBRUARY

MAX MEAN

1
2
3
4
5

6
7
6
9

10

It
12
13
14
IS

16'17
18
19
20

Zl
22
23
24
25

26
27
28
29
30
31

12.3
12.7
14.0
1«.3
14.3

14.0
13.8
13;5
12,8
12.0

12.0
12.0
11.7
12.3
11.7

11. e
11,6
12,2
13.1
12.6

13.8
l«.l
1«.3
13,9
IS.'

12.9
12.7
12.8
13.1

...

11.8
. H.*
11,9
12.5
13.3

13.1
12.7
12.0
10,3
10.6

11.3
11.1
11.1
11.3

. H.l

11. 0.
10,9
11.1
11. B
11,8

12.5
12,7
12.6
12,2 '
12.5

12,3
12,3
12.4
12,5
...
...

12,0
12.2
12.0
13,7
13.8

13,5
13,3
12,8
11.7
11.5

11.6
11.6
11,5
11.8
!».«

11. «
11,3
11.7
12.3
12,3

12.9
13.2
13,2
12.8
12.8

12.7
12.5
12,6
12.8
...
...

MAX

13.1
12.8
12.6
12,8
12,9

12,9
12.4
12.0
11,7
H,9

12.3
11,9
12,3
12.1
12.1

13,9
lu,0
14,0
13.4
13.3

13.9
13,9
13.7
12.7
12,3

12.3
11,6
11,0
11,0
11,9
11.6

MARCH

MJN

,»2.*
12,3
12.1
)?.3
1?.«

12.1
11. »
11.7
H, a
It. 3

11.7
11, a
n.e
n.5
n.4

11.5
!3.«
13.0
12.8
12.5

13,5
13. «
12.3
H.O
ll.A

11.5
10.8
10. k
10.5
11.0
11.0

MtAN

1?."
12,6
12,5
12.6'
12,7

12,5
12,2
11. <>
11.5
11.6

12.0
11.7
12.1
11.8
H.7

12. «
13.8
13.5
13.1
12,9

13, 1
13. *>
\?.<»
12.2
12,0

n.e
ii.i
10,8
10. e
11,5
11 .4

APRIL

MEAN

12,3
11."
11.6
12.0
11,6

11,3
13,0
11.5
11.1
10.5

10,2
9,7

10. "
10.3
10,0

9,6
9,<1
9,2
".7
9.3

9,«
9, a

11.*
12.0
12.0

11.4
11.0
ll.O
11.2
10,9

10,9
10.9
10.6
10.5
*.»

O.fe
9.2
8,9
9.K
*,3

<»,0
8,8
8.7
9.0
8.6

8,4
£.6

11. I'
10,9
10.8

11.8
11,5
11.3
11.6
11.4

11,2
11.3
11. 1
10.8
10.1

9.9
9.5
<».7

10.1
9,7

0.3
9.1
9,0
9.4
8.9

9.9"».o

11,4
11,4
11. i

MAX

11.8 
11.9
12,3
11,3
11,0

12,2
12.2
11.7
11. 1
10,6

10,3
10. a
10,1
9,tt

MAY

i«UN

10,7 
10. /
11.1
10.7
9,9

10.3
10.9
10.5
9,8
*,2

"»,<?
*,2
8,9
8.8

"£AN

11,3 
11,3
i J ,7
H.o
iO,4

11.4
U.5
11.1
10,5
".8

9,8
9.7
9.3
9,0

NOTE. --No record June to September 1976.
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05288600 RICE CREEK AT FRIDLEY, MN

LOCATION.--Lat 45°05'30", long 93°15'48", in NW% sec.14, T.30 N., R.24 W., Anoka County, Hydrologic Unit 07010206, 
at State Highway 47 at Fridley, 1.0 mi (1.6 km) upstream from mouth.

PERIOD OF RECORD.--Water years 1973 to current year.

COOPERATION.--BOD and bacteria data furnished by Metropolitan Waste Control Commission, St. Paul, .MN.

MTFR QUALITY DATA, WATER YEAR OCTOBER 19T5 TO SEPTEMBER 1976

DATE

SPF.
CIFIC

INSTAN. CON-
TANEOUS DUCT.

DIS- AfcCE
TIME CHARGE (MICRO.

BIO«
CHEW" FECAL

COLOR PER- ICAL COLl-
AIR (PLAT- TUR. DIS- CENT OXY6EN FORM

PH TEMPER. TEMPER. JNUM- BID. SOLVED SATUR- DEMAND (COL,
AHlRE ATUHt COBALT ITY OX'YttEN ATION 5 DAY PER

(CFS) MHOS) (UNITS) (DfcG C) (OE5 C) UNITS) (JTU) (MG/L) (MG/L> 100 ML)
<0ft061) (00095) (00400) (000201 (00010) (00080) (00070) (00300) (00301) (00310) (31616)

QCT
21...

17...
DEC
18, ,,

JAM

22, .
FEB
24...

MAR
19...

APR
83...

MAY
H...

JUM

14...
JUL
88...

AUG
Ifc, ,,

SfcP

DATE

OCT
21 ...

NOV
17...

DEC
18...

JAN
22...

FF.8
24,,.

MAR
19, ,.

APR

23...
MAY
11...

JUN
14...

JUL
26...

A us
16...

SEP

1245 52 381

0915 44 aao

0930 38 580

1000 16 590

0930 46 646

1130 J14 «fc0

0900 105 266 .

1000 • 77 361

laoo 12 415

laoo 9,3 435

0925 2,3 527

1230 ,78 610

STREP. NON«
TOCOCCI CAR-
(COL- HARD- BONATt
ONIES NESS HARD-
PER (CA.MG) NESS

100 ML) (M6/L) (MG/L)
(31679) (00900) (00902)

40 180 18

188 190 28

12 250 35

8 280 36

180 240 35

630 200 25

68 140 11

2600 170 17

570 170 37

1300 150 43

2300 190 60

660 180 58

8.4 11.0 11,0 40 6 11.2 104 5,6 100

8,0 7.0 3.5 32 7 12,6 97 4,4 64

7.5 -1P.O .0 55 5 10,4 75 3,9 «1

7,? -11.0 .0 *45 6 6,7 47 1,6 48

7.6 a.O ,0 45 7 9,1 64 2,4 36

7,7 11.0 3,n a5 8 11,0 84 3,4 12

8,0 1?,0 13.5 40 7 9.4 92 3,4 40

8,2 14.0 15.5 35 2 10,0 102 3.7 230

8.4 J2.0 27.0 23 10 9.9 127 11 740

8,6 ?9.0 28.0 45 7 11,6 151 5.2 660

8.7 21.0 16.5 35 7 8,5 89 — '2600

8,0 16. 0 15.0 22 7 9,8 99 3,7 1100

OTS» DIS-
DIS- SOLVED SODIUM SOLVED

SOLVED MAG" DIS. AD- PQ- ALKA« OJS-
CAL- ME- SOLVED SO«P- TAS* LlNlTY SOLVED
ClUM SIUM SODIUM PERCENT TID* SIUM AS SULFATE
(CA) (MG) (NA) SODIU* RATIO (K) CAC03 (S04)

(MG/L) (*G/L) CMG/L) (MG/L) (MG/L) (*G/L)
(00915) (00935) (00930) (00932) (00931) (00935) (00410) 100945)

5l 13 9,7 10 .3 2,6 163 15

53 13 IS 15 .5 3,7 157 21

?l 17 18 13 ,5 3,7 212 24

79 21 21 14 .5 4,4 246 43

7l 16 31 21 .9 4.0 206 30

55 1« 22 19 .7 3,8 170 23

4? 9.1 10 13 .4 2.8 131 14

45 13 11 12 .4 2,9 148 20

43 1U 19 20 .6 3,0 126 20

41 12 28 28 1.0 3,2 109 23

49 16 34 28 1.1 3,3 128 31

51 13 50 37 1.6 3,6 123 44
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HATER QUALITY DATA, WATfR YEAR OCTOBER 1975 TO SEPTEMBER 1976

DATE

OCT
21...

NOV
17...

DEC
ie...

JAN
22...

FE8
20...

MAR
!«..•

APR
S3...

MAY
11...

JUN
10...

JUC
28...

AUG
16...

SEP
21...

DIS 
SOLVED 
CHLO-
RIDE
(CD
(MG/L)

(009«0)

19

29

30

37

S7

36

18

20 .

33

52

65

93

DIS 
SOLVED
FLUO-
RIDE
(F)

(MG/L)
(00950)

.2

.2

.2

.3

.2

.2

.1

.1

.2

.2

.2

.2

DIS 
SOLVED 
SOLIDS 
(RESI
DUE AT
160 C)
(MG/L)

(70300)

2«5

252

338

391

361

2«2

200

220

263

256

302

364

DIS 
SOLVED 
SOLIDS
(TONS
PtR

AC -FT)
(70303)

.33

.3«

.06

.53

.09

.36

.27

.30

.36

.35

.01

.50

DIS 
SOLVED 
SOLIDS
(TONS
PF;R
DAY)

(70302)

30.5

29.9

so. e
17.7

Ha. 6

86,8

105

(16.6

e.73
6.43

1.68

.77

SUS
PENDED
SOLIDS
(MG/L)

(70299)

20

It

1

5

7

62

25

09

22

7-

0

7

TOTAL 
NITRITE 

PLUS
NITRATE

(N)
(MG/L)

(00630)

.06

.17

.30

.31

.28

.00

.00

.02

.36

.30

.32

l.(i

DIS 
SOLVED 

NITRITE 
PLUS

NITRATE
(N)

(MG/L)
(00631)

.06

.17

,30

.30

.28

,uo

,03

.02

.36

.29

.31

1.3

TOTAL 
KJEL- 
DAHL 
NITRO
GEN
(N)

(*e/L)
(00625)

2.6

3.2

3.0

3.5

3.0

3.6

1.7

1.2

3.1

i.e
1.1
.69

DIS-
SOL- 
VEO- 
PHOS-

PHQRUS
(P)

(«S/L)
(00666)

.02

.00

.00

.02

.02

.05

.00

.02

.03

.00

.02

.02

PHtNQLS

(UG/L)
(3*7.50)

7

2

Z

1

2

1

2

0

0

2

3

2
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OS2889SO MISSISSIPPI RIVER AT FORD PLANT AT ST, PAUL, UN

LOCATION.--Lat 44'54'57", long 93°11'59", in NE%NW% sec.17, T.28 N., R.23 W., Ramsey County, Hydrologic Unit 
07010206, Ford Motor Company hydroelectric plant, 800 ft (244 m) downstream from Ford Parkway bridge, 3-.5 mi 
(S.6 km) upstream from Minnesota River at mile 847.6 {1,363.8 km) upstream from the Ohio River.

DRAINAGE AREA.—19,700 mi 2 (51,000 km 2 ). \

PERIOD OF RECORD.--Water years 1974 to current year. ___

PERIOD OF DAILY RECORD.--
SPECIFIC CONDUCTANCE: November 1973 to current year. 
pH: November 1973 to current year. 
WATER TEMPERATURES: November 1973 to current year. 
DISSOLVED OXYGEN: November 1973 to current year.

INSTRUMENTATION.--Water quality monitor since November 1973.

REMARKS.--Malfunctions of the monitor resulted in less than 80 percent of the data being recorded.

26
27

30

	CPiv'RurriMCt. ( M lcHryHt.s/C'- AI 25 OKI;, o. «ATfc« YEAR ncroetR 197U TO SEPTE^SEH 1975

	OCTpBPR " 0 V K ""^ >» OtCfeMBfcR JANUARY

tAr M AX M* MM* MAX MIN "fcAN «*x MIN NEAN MAX MJN

1 V>« 307 307 --- --- --- --. »- ——
2 310 307 3u9 -.. --- —— ——

S ... ... ... 317 309 31? —— —— ——

fe ... ... ... 3;>j ^j7 319 ... ... ...
7 .•>. " ... ... ... ... ... ... ... .»

9 ... ... ... ... ... ... ... ... ...

11 ... ... —— ... ... —— ... ...
12
13 .— ... —— 3hl 351 3*3« -— ---

M ... ... ... }u4 V49 340 ' ... ... ...'
18 .-. ... ... 341 348 $39 «- .» .»
19 ... ... ... 3u8 33* 340 ... ». ...
'20 —— --- —— f 3S2 33« 3<*6 351 330 335

21 --- --- --- 340 339 3UQ 331 3*7 330
22 --- --- --- 3<U $47 300 332 329 332
23 --- --- --- 3S<> 33^ 3*»3 3U2 332 335
24 --- .-- ... ... -.- ... 3U5 336 3«0
25 —— —— -•- 3'>h 351 553 3«8 323 338

327 301 31«
308 303 306
309 297 306
320 296 309
516 310 313
310 307 310
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05288950 MISSISSIPPI RIVER AT FORD PLANT AT ST. PAUL, MN--Continued

	SPECIFIC CONOUCTANCt (MlcKtJMHOS/CM AT 25 OKG, C). *ATfc« YEAR OCTOBER 1974 TO SEPTEMBER 1975

FEBRUARY MARCH APPIL MAY
OAY MAX MIN MEAN MAX MIN MtAM *-AX MJN »fAN MAX MIN «£AN

1 308 303 306 315 310 313 •*- --- --. •-- --- ——
2 304 285 296 314 310 312 —— —— —— —— -•«•
3 323 281 304 31« 311 3l<4 ... ... ... ... ... ...
4 332 32! 325 317 311 314 —— -•- —— —— —— ——

. 5 339 331 3S4 317 T,\\ 3i<i ... ... ' —— ... ——

6 339 318 329 320 301 311 —— —— —— —— ——
7 320 316 318 306 300 3"3 —— --- .-- —— —— ——
8 319 316 316 3C6 297 302 —• --- —•- --- --- ---
9 319 314 318 306 289 298 --- --- --- --- --- ---

10 317 314 315 290 ?87 2«9 ... ... ... ... ... ...

11 317 315 316 298 288 291 --- —— —— —— —— ---
12 316 311 313 295 ?89 291 314 309 311 ——
13 321 311 31« 338 ?94 3t2 310 306 308 —- --- ---
14 31« 298 306 321 317 319 Jll 306 308 —— ---
15 310 289 302 327 316 321 3ll 307 309

16 308 306 307 34f> 323 330 310 304 307 —— - -
17 307 304 • 305 356 332 33<» 304 284 295 --- - - ---
18 319 304 308 373 351 558 304 270 284 ... - - ...
19 322 305 S12 358 *<io 348 26B 2«B 25« --- - - ---
20' 314 306 310 347 334 341 2«6 229 238 ... - -

21 318 288 314 3«u 357 340 --- --- —— --- --- —«
22 299 287 292 342 328 335
23 310 293 300 328 317 523
24 ... ... ... 336 316 318 -_-- --- --- —— --- ---
25 326 317 321 38ft 337 353 --- --- --- --- --- ---

26 343 315 323 —— —— --- —— —-
27 315 312 31« --- —— —- —— ——
28 316 311 313 ... —— —— -.- -.-
2930 ... ... ... ... ... ... ... ... ... 297 293 295
31 .— ... -.- ... ... —- --- ... —. 297 289 293

• JUNE JUUY AUGUST SEPTEMBER

°* Y MA * M * N M E* N «*X MIN MEAN MAX MIN MEAN MAX MJN MEAN

1 __ .. ...
2 ... .. ... „. __ I.,

6 ... ... ..,
7 ...
8 ... ... ... mmm _,I "I

15 348 271 284 III III "I

lfc, 276 ?57 273
! I 343 249 275 ... ... ...
18 272 267 270 ... —— ...
'" 273 268 271
20 273 270 271

|l 273 252 265 ... ... ...

|£ —— —— """ 339 336 337
27 —— —— «» 341 333 338
28 . . .... ... .. 340 320 333
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SPECIFIC CONDUCTANCE fMIcROMHOs/CM AT 25 DEG, C), fcATER YfcAR OCTOBER 1975 TO St-PTtMBEH 1976

DAY

1
2
3

6
7
6
9

JO

11
12
13 
1«
15

16
17
18
19
20

21
22
23
2"
25

26
27
28
20
30
31

359
352

OCTOBER

M1N MEAN

320 324
320 327
320 327

JANUARY

MAX

314 
31«
314
315
316

311
305

301
304

304
299
311
316
315

299
312

MIN MEAN

308 311
309 311
309 311
304 310
308 3?2

304 
?89

297
300

294
285
282
308

SOS 
297

299
302

300
292
296
312
303

290 
?98

318
317
314
311

315
312
308
305

316
315
311
308

6
7
8
9 

If*

11
12
13
14

15

16
17
18
19
20

21
22
23
24
25

26 
?7
26
29
30
31

333
325

32?
?99
310 
365 
36?

FEBKUAPY

322
318

299

292 
29«

fe AN

327
321

M2
296

316 
32"

322 
31« 
321 
359
345

338
331
322
309

330
318

308
304
307
315
329

322
314
300
293

340
323

315
311
314
338
337

331
323
310
300

5S2

575
344

357

403
403

4*7

39j
382

359
366

MARCH

KIN

?94

$70 
35! 
330

312
3 (' 6 
331 
314

322
364
327
352
345

359
3t)P

393

344
343

378
356

354
321

AP«U.

312
S74 
397 
343 
536

337
322
327
375
519

351
376
360
408
576

356
434
U4P

364
352

385
365

356
347

MAX 

305

317
317
315
317

325
321
327
331
336

357
337

300

314
309
307
311

318
315
319
322
326

330
322

MEAN

303

316 
3U 
311
314

321
316
322
328
331

333
33)

292
290

293
295

296
301

284
284

269
282

290
292

268
286

291
292

293
298

rr-

1362
367
363

351
361
337

359
364
353



MISSISSIPPI RIVER MAIN STEM

05288950 MISSISSIPPI RIVER AT FORD PLANT AT ST. PAUL, MN--Continued 

SPECIFIC COMOOCTAMCE (MICSQWMQS/C" AT 35 DEC. C). WATER VfcAR OCTOBER 1975 TO Sfc c Tt>BE*

299

DAY

1
2
3

7
H 
<J

to

11
12
13 
1<J 
15

JULY 

MAX Ml* !»EAKi

AUGUST

f AX

3«5 
3U9
3u? 
410

323
3'45

330
331
3 3 11

332

359 353 
3bl 355

3S6
3SB 
371

350 
35« 
35P

3JS

3S1 
336

355
357

17
ie
19
20

21 
?2
?3
?u

37 
28 
?9
50
31

337 
3*7 
3;5*

33*
3<»a
509
352

33S 
<33 
333

331 333 
33" 337

340

PH (LIMITS) OCTOHtR 197^4 10 SF PTE "<«f K

OCTOBER

1 1
12
13 
1 u
15

16
17
1 9

22
23

25

?<5

?7

30
31

•8.3 
P.a

e.5

P.4

Sl.4

ft^3

8.3

P.I 
".2

P]2

R.4

".3
P.?

8, 1
P.I
8.1
«.o
B. 1

e,is'i
R, 1
».?
8.1

P.I
P. 3
fl . '
M . '
...

...
•--
...
...
...
...

8.2
».o

a.n
»,o
».C
a.o
«,fi

«,P
», 0
s.fl
8.1
R.O

«,n
8, 1
s.n
«. (!
...

...

...

..*

...

...

...

P. 2
**.l

H.Q

".1
p.')
p.fl
H.O

P.O
8. '
P.I
8,1
P.O

P,0
8. 1

".I

e.i
...

...

...

..•.

...

...

...

...

...

...

...

...

...

...

...

...
7.9
7.9
7,9

7,9
8, 1
8.2
8,7
P.O

...

...

...

...

...

...

...
——

...

...

...

...

...

...

...
7.8
7,8
7.P

7,e7*8

7,6
«.o
P.O

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...
7.9
7.9

' 7,9

7.8
7.9
7.9
P. '
8.0

...

...

...

...
. ...
...

...
——

...

...
' ...
...
——

...

...

...

...

...

8.9
8.9
8,9
8.8
8.9

8.9
8,7
8.7
6.7
P. 5
8.5

...

...

...

...

...

...
——

...

...

...

...

...

8.7
8.7
8.7
8.7
8,7

S.a
8. ^
6,7
8,2
P,u
S.a

...
——

.•»«

...

...

...
——

...

...

...

...

...

6,7
8,8
8,7
8,7
8,8

8.7
8.7
8,7
P. 5
8.5
P. 5
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05288950 MISSISSIPPI RIVER AT FORD PLANT AT ST. PAUL, MN--Continued

PH (UNITS), WATFW YEAR OCTOBfcP 1974 TO StPTEMB&R 1975

1
g
3
a
51

e
7
H
<}

10

11
12
13
14

IS

16
17
16
19
20

?1
2?
?3
2'J
25

a
8

8

fl
8

a
A
«
M
B

8

a
«
R
P

6
A
ft
8
B

8
«
8
P
A

,4
,4
, ^
,4
• U

.a
, a
,a
, 0

• u

,^
.a
.4

,/4

,4

, 4

,4
,<;
,5
• ^

,t;
.•?

.3

.2

.4

8, I
8,?
7."
n ?
O

s .^
8.3
8,3

B, 3
8.3

P.3
B .3
",?
f, 3 '
«.3

6, 3
6.3
8, 4

• s 5
8|4

1.1
B]?

8.2
fl, 1
".2

6. a
8.3
8,2
**i 3
8.3

6.4
6,3
8,4
ft. 3
fl .3

8,3
8,4
6,4

8.4
6.3

8."
8,4
f,a
8 5
8^5

8.4
8,?
8.?
8.2
8.3

MAX

8,4
8,4
8.4
s.a

S:2»'?
».i
*.?
fl .2

"!?
8.1
6.?
p .3
8,2
P.?

8.2
ft.r>
B .2

...

MINI

S.4
8.4
8.4
8, a

8:?
H, I
», 1

8.1
«.l

». 1
8,1

«,0'

R,0
»,!
8. I

8.1
8. 1
8. '
s.n

Mf AN

8.4
8, a
6,u
P.'-

e!i
e|i
8.1

6.1
8.2

8^t
8.1

".1
8.1
8,2
ft'l

".1
8.2
8,2
".1

APRII MAY 

KIN MEAN MAX WIN

8.2 8.1 8.1
8.3 8,1 8.2
8.3 8,1 6,2

8.J 7.8 8.1
6.1 7.9 6.0
».C 7.9 7,9
8,0 7.9 7.9
8,0 7.9 7,9

?h R.5 8,1 8.4
?7 s.a 8.3 8,a
?B »,<i 8,4 tt, t u
29

	8.3 8.1 8.2 
	6.2 8.1 8.2

	Juwf JULY AUGUST SEPTEMBER 

5«Y "AX Mifc MEAN MAX i»JN hfcAN MAX MIM MEAN MAX WIN «EAN

1 ... ... ... 8,7 8 ,4 8 , 6 19,7 8,4 8,6 8,3 a,i 8,2
2 —— ... ... 8 .7 6,5 6.6 8.5 8,3 8,4 8.5 8,1 8,3
t, ... ... ... «,7 a,5 «,<j 8,e 6.4 8,6 8,5 8,2 8,3
" A .3 8,1 8,2 8.7 8.5 8,6 8,7 8.5 8,6 6,7 8,2 8,«
5 8,3 6,1 8,? 6,6 «,5 8,6 8.6 8.4 . 8,5 8,6 8,2 8,«

6 ",3 8,1 8,? 8,5 q.4 8,5 8,7 6,4 6,6 8,5 8.1 8,3
7 6,3 8,1 8,2 8,6 8,4 fl,5 8,7 8,4. 8.5 8.5 8,2 8,3
« 8,5 8,2 8,4 8,5 8,4 6.4 6.7 7,1 6,5 8.5 8,2 8,3
q 8,6 8.5 e,5 8,a 8,1 6,2 8.6 8,6 8,7 6,6 8,2 8,4

10 8.8 8,5 6,6 8.1 8,1 8.1 <J,0 8,7 8,8 6.6 8,3 8,4

11 8,7 8,0 8.a 8.1 «,o 8.1 8,8 8,7 8,7 8,5 8,2 8,3
1? «.2 B.fl e,i «.} a,i ».i 8,6 8,4 fi.5 8,5 8,3 8,4
S3 ft.3 8.1 8.f> 8,? s.l 8,1 8,6 8.4 8.5 8,7 8,3 8,5
14 ft.a 8.? R,3 8,3 8.1 3.2 8,5 8,4 8.5 8.8 8,4 8,6
1b 8 .5 8,a 8.S 8,3 7,9 8,1 ' 6,6 8,3 8,5 8,7 6.4 8,6

16 8,6 8,5 8,5 8,? 7.9 8.0 8,6 6.3 6.4 8.7 8,4 8,5
17 S.S 8,3 8,4 R.2 A.O 6,1 6,5 8,2 8,3 8.8 8,4 8,6
18 A.3 8.2 8,3 8,2 8.0 8.1 8,6 6,2 8,4 8,7 8,3 8,6
19 R,u 8,2 fi,-? 8,1 7,9 6,0 6,5 8,2 8.4 6,6 8.2 8,4
?0 6.5 8,3 8,4 8,} 7,9 6.0 8,4 6,1 8,3 8,4 8,2 8,3

21 --- —- --- 8,2 7,9 8.1 8.2 6,0 8,J 8^4 8,2 8,3
?? --- --- --- 8,3 fl.C B.i 8,2 8,0 8.1 —— »-- ——
?3 --- --- --- 8,2 7.9 6,1 8.1 7,9 8,0 I-*- —— ——
?4 «.ft 8,0 6.0 7,9 7,8 7,9 8,4 8.0 8,2 <••• -— ---
25 8.0 7,<» S.n 8.4 7,6 7,8 6,5 8,2 8.3 **«• ••• ——

2«> 8,-? 7,9 8,0 6.6 ft,3 8,4 8,a 8,1 8,3 --- —— ——
?7 8,u ».? 8,3 9.6 8,3 8,5 8,5 8,1 8,3 8,5 8,1 8,3
28 8,7 8,4 8,5 0,6 7.4 6.5 8,5 8,1 6,4 8,4 8.2 8,3
29 8,7 8,5 8,6 6,9 p.5 8.7 8,2 8,0 8,1 8,3 6.1 8,3
30 8,7 8,5 8,6 8,8 8.5 . 8.7 8,1 7,9 8,0 8,2 8,1 8,2
3! -— --- --- 6,6 6,5 ' 8,6 8,4 8,0 8,2 --• —- •--
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05288950 MISSISSIPPI RIVER AT FORD PLANT AT ST. PAUL, MN--Continued

PM CUBITS), WATER YEAR OCTQPfcR 197*> TO SEPlf^BeR 1976

	OCTOBER MlVEMfcifR DECtMHH? JAMUAR* 

£>»Y MAX «lNi PF.Ab MAX «IW Mf.AN MAX » 1 N f£AN MAX VIN MEAN

1 8.3 8.1 8.2 8. a 8,3 6.3 --- -— —— 7.9 7,6 7.8
2 8.3 fl.l 8.2 8.5 s.3 8. a 8.6 8,3 8, a 6.0 7.8 7,9
3 8, a 8,1 8,3 8. a 8,3 8,ii 8,b 8,3 8.5 8.2 7,9 8,0
a e.6 8.2 8 . a a. 5 8.2 8 . a 8 , s 8.1 «,u 8.1 7 , e 8,0
5 8.5 8.3 8. a 8. a 8.2 P. 3 8.5 8, a 8,3 B.I 7,9 8,0

* 8,* 8,1 8.3 8,u «,2 8,3 8.5 8,3 8. a 6,6 7.7 fl,Q
7 8.6 8.3 8,« 8.3 R.I 8.2 8,5 8.3 fl.il 8,3 *.<> 8,<>
8 8.h 8,3 8. a 8.1 R.Q «,v 8.5 8.2 9. a 8.3 8.1 8,2
9 8 , « ft , 2 8,3 8.0 7,9 a.C 8 . a 8,% fi,u 8.2 8,1 e.£

?0 8.3 «,1 ft. 2 fl.O 7.9 7.9 0,0 8.1 8,3 3.<> 8,0 ft.l

11 «,? a.O «,1 8,0 7.9 8.0 ft.? ft.O 8,) 8,1 fi.O 8,0
12 8.5 8,0 3.2 B.! 7.9 8.0 : 6.2 8,i 8.? 8.3 7,b 7,9
13 e.a e,i >*.? 8.3 7,9 M.J 8,3 8.1 •*,? a.c 7.7 7.9
tl *»,a 8,2 «,^ 8,3 «,^ « f j 8.3 6,1 B.2 8.1 7,9 7.9
!5 8.3 8,1 8.2 B.U s.i 8, a -— --- — . 8.0 7.8 7,8

16 8,3 8,? 3,2 8,5 s,« «,«, ... ... ... 8,0 7, ft 7,9
17 8,3 B.I 8,^ «,5 £ t u s>u ... ... ... g >0 ; t A e,o

• 18 fl.U 8, ( «, ^ ?1 5 ^ > 3 S|i « _.. .,, ... s§0 7jg 7>9
>° *.<l 6,1 8.3 8, a P.I 8,3 (j.6 8,3 B.t, 7,9 7,fe 7,8
20 8.K, 8,? 8,3 8,1 7.9 n,o 8.t? 8, a A.S e.i> 7.8 7.9

21 8,1 8.? 8.3 8.1 7.9 8.0 8.S 8.3 8, a 8.0 7.7 7.9
22 8,3 R.? p,3 «,1 g t p «,o 8,2 8,1 8.2 ».l 7.9 8,0
?3 8.2 8,1 P.? M.? 8.) 8,1 8,« 7.H 8.2 8,0 7,9 7,9
2« 8,1 8,0 8.1 8,j> «,1 8,1 6,b 8,3 8. a 7.9 7.8 7,8
?5 8,t 7,<» 8,p R,1 8,0 8,) 8.* ft.i 8.^ 8.0 7.8 7,9

26 8.1 7.9 8,0 8.1 p,0 8.0 8. a 8,3 8.3 «.) 7.9 6,0
27 8,3 8,0 8,2 ... ... ... 8. a 8,3 8,3 ft.o 8,0 8,2
28 8.3 8,1 8,2 --. .-- -.- 8,« 8,3 *,<j 8,2 8.1 8.1
2« 8,? 8.? 9.2 —— —— —— 8.S 8.2 8,« S.< 8.0 8,<J
30 ' 8,/j 8.2 8,3 ... _.. ... ... ... ... 8. I 8.0 8.2
3) ft.* 8,3 8, a ... ... ... 8,3 7,8 7.9 a, j5 >j,i 8,2

^'EBPUARV M/SOC 1^ APRIL MAY

DAY MAX Ml* MfcAN MAX MJN «F.4N MAX ^IM WgAN MAX M I N KtgAN

,1 8.3 8.1 8,? 7,7 7.S 7,6 8. I '7.8 7.9 8,3 8,1 8,2
2 8.3 8,2 8,3 7,f, 7,S 7.o 8,1 7,9 8.0 «.3 «.2 8,i?
3 8,? 7,7 8,1 7,8 7,6 7.7 8.2 8,0 ft.O 8.3 8.1 8.2
« 9.' 7.0 8,0 8.0 7.7 7.8 ft. 3 8.0 8,2 8.7 8,3 8,5
5 8,1 8,0 8.0 7,9 7,8 7.8 ft,? 7.7 6,0 8,5 B.U 8.S

6 8,1 8,0 8,0 7,0 7.fe 7.8 8,t 8,0 fl.) — . ... ...
, 7 8.." 7,9 7,9 7,8 7,h 7.7 8.2 ft.O 8.1 8,6 8.S 8.6
8 8.0 7.8 7,9 7.7 7.U 7.5 8.2 8.0 8.1 8,9 S.fe 8,7
9 *.° 7,8 7,0 7.6 7.3 7.S «.S 6.1 8,3 8,9 8,6 8.8

10 8.2 8,0 8,1 8. A 7,h 7.8 M,a a,2 8.3 8.8 8,6 8,7

'1 8.3 8,0 8,1 7.8 7.6 7.7 8,« 8.2 8.3 8.8 8, a 8,6
<2 *.1 8,0 8,0 8,0 7,7 7,9 3,6 8.3 8, a 8,8 6.6 8,7
'3 8.3 8,1 8.2 8.1 7.7 7.0 e.b «,1 8.3 8.6 8.3 8. a
1« 8.2 8.1 8.2 8.0 7,7 7,9 8,2 7.9 8,0 ft, 5 8,1 8.3
*"> 8.2 8.0 8.1 8.1 7.8 7.9 8.2 7,8 8.0 8,5 8,2 8, a

!*» 8,1 8,0 8.1 8.1 «.0 8.1 8,3 8.0 8,2 8. a 8.2 8.3
17 8,2 8.1 8,1 8,2 8,0 8.1 8,2 8,0 8,1 8.5 6,0 8,3
1* *.3 8,1 8.2 8.; «,t 8,2 8,0 7.7 7,0 8,3 8.2 8,2
19 8,2 8.2 8.2 8.5 8,t 8.2 8.1 7.6 7.9 9.0 8,6 8,7
20 8.3 8,2 8,2 fl ,.a 8,g 8,3 8,3 7.9 8,1 6,8 8,6 8.7

21 8,3 8,2 8.2 8.3 8,2 8,2 8.2 8,0 8,1 8,7 H.5> 8.6
22 8,3 8.2 8.2 8,2 8,1 8,1 8.1 8,0 8,0 8,7 8,5 8,6
23 8.3 8.2 8,2 8,1 7.6 7.9 8,0 7.9 7.9 8,7 8, a 8.5
?" ^,3 7,9 8,1 7,'. 7,7 7,8 7,9 7,8 7,9 8,7 8,tt 8,6
?5 8,1 7.8 8.0 8,1 7.7 7,9 8.1 7.8 7,9 8,7 8,2 8.3

26 8,t 7.9 8.0 7.9 7,6 7,7 8,2 7.8 8.0 8, a 8,2 8,3
27 8,1 8,0 8,0 7,8 7,6 7,7 8.2 8,0 8.1 8,b 8,2 6,3
28 -8,1 7.0 R.o 7,9 7,0 7,6 8.3 8,1 8.2 6,3 8,0 8.2
29 8.0 7.8 7,0 7,9 7,5 7,7 8.4 8.2 8,3 8,1 8,0 8,1
30 —— --- ... 8,0 7.7 7.7 8,3 8,2 8,2 6,2 8,0 8,1
31 —— —— —— 7.0 7,7 7,8 —— —— • «- 8.2 8.1 8,1
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PH (UNITS), MTER YEAR OCTOBER 1975 TO SEPTEMBER I97b

JUUY AUGUST SEPTEMBER

DAY

6
7
9
9

10

11
12
13
14
15

16
17
18
19
20

22 
??
24
25

26 
?7
26
29
30 
Jl

MAX

8.5
8.6 
8.6

8.2

e.i
8.? 
8.3

7.8

8.3
8,5

8,0

8,3
8,5
8,6
8,B

m • •»

•» w«*

m f m 

•» • »

7,9
8,2
6.3
8,5
6.6

mmm

m mm 

mmm

m»m 

mmm

8.1
8,3
8,4
8,6
8.7

mmm

mmm 

mmm

mmm 

mm* 

mmm

8,6 
8.5

8,6
8.5
8.6

MEAN

fi.3
8.5 
6.2

8.1
8.1
8.2

8,4 
8,4 
8,3

a.

MEAN

V »• 

*•»»

«••» V.

8.5
8,«
8,4

8,3
e.3
8,4
8,<4
6,0
8,6

»•»•

W •> ^

WWW

**• •

«*<K«I 

• «NM

6.3
8,1
8,2

8,1
6,1
8,0
8,1
6,1
8,3

M««W

mm m

8.4
8,3
8,3

e.2
e.2
8.2
8.3
8.3
8,4

MEAN

6,3
6,5
6.4
8.4
8.6

6.7
8,6
6,5
8.5
6.5

8,4
8,3
6.3
6,4
8.5

8,6
8.7
8,6
8,4>
8.6

8.2
6,1
8,2
8,2
6.3

6,4
8,5
6,4
6,3
8,2

8,2
8,2
8,1
6.2
6,1

8.2
8.3
6.4
8,4
6.4

**<» 

mmm

8,3
6.3
6.3
6.3
6,5

8,6
8,5
8,5
6,4
8,4

8,3
6.3
8,2
6,2
6.2

8.4
8,5
6,5
8,S

mmm

ec, C) VfAK

1
2
3
4
5

6
7
8

10

1 1
12
13

15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

13.5 
13,5 
>3.5

13.5
13.5
13.5
13.5
13.0

13.5
13,5
13.5

isln 

12.5

OCTOBER 

KIN Mf-AN 

14..0

JANUARY

13,5

13J5

13,5
13,0

13*0 
12,5

13.0
13,5
13.5
13,0
12.5

12.0

13.5
13,5

IS.5 
13,5 
13,5 
13,5 
t?,5

13.0
13.5
13,5
13,5
12.5

12.5

1,5 
5.5 
5,5
5,5

9,0 
2.5 
2,0 
2.5

0.5 

i.O
i.o 
«.->
?,0 
2.0

2,5 
2.0 
2,0 
e.U

1,0

1.0 
2.5
5.0 
3.0 
2,0

2.0 
2.0 
2.0

2,0
1.5
2.0
2,0

1.5
2.0
2.0
1.0
J.O

1.5
1,0
1,0
It5
1,5
1.5
0.5>
d.S
0.5

2,5
1,5
1,5
1,5

1.5
l.S
1,5
1.0
0.5

1.0

t.o

0,5 
1.0

0,5 

0,5

0,0 
0,5

0,5 

0,5

0.5 
0.5
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s,o a.o

u.s 
a.o 
5.5
3.5

3.'r>

S.f- 
1.5 
'-".5

'•*.?>

1 V . C

1
2
3
4
5

6
7
s
9

10

11
12
13
1U
15

16
17
ie
19
?0

?i
?2
23
?u
?5

26
?7
?8
29
30
31

19. S
21.0
19,0
19.5
19,5

19.0
19.0
2^.0
20. ft
20.5

21.0
19. n
?o.o
?o.s
?1 .0

''i.s
21.5
10, •?
'9,5
?o.n

?^. el
...
• •.

2U.5
2U.5

as.s
?7.0
£6,'''
?*,n
?»,f
...

15.5
16.5
16.5
19.0
19.0

IP, 5
16.5
18.5
?n,0
?o.O

19,0
l»,o
1*,0
?",0
20,0

20.5
19,5
19,0
lfl.5
17.0

20, n
...
...

2U.O
?a.o

2U.O
25.5
27,0
27.5
27.0
...

t7,5
18,5
18.0
19.1
19.0

19.0
19,0
19. b
20.0
20,0

20,0
18.5
19.0
20.0
20,5

21.0
20.5
I", 5
19.0
19.0

?1 ,0
...
...

2«.0
2<*.0

2<i,5
2fr,5
27,5
28, P
27,5
...

2R.5
2S. C
2e,o
27,5
2H,0

2B.5
2«.5
2H.O
2a,n
25,0

2a,o
23.5
21.0
23.0
23.5

2U.5
25.0
25.5
25.5
25. S

25,5
2b,0
26,0
2fc.O
25.0

2a,5
25.0
26.5
2/3,0
26.5
2b.5

27."
?u,5
?h.O

27,0
27.5

27.5
2P.O
2? .0
25.0
?u.O

2i.b
25.0
22,0
22.')
?-*,o

23.0
2U.O
?«,5
25,0
25,0

2a. Rl
25.0
25.5
25,0
2«,0

23,5
2'J.O
?a.S
2a,5
2^.^
26.0

27,5
27,0
27,"
27.5
27,5

2«,0
2*.0
2B, 1
26.5

. 2U.5

2<J,0
23. n
22.5
22,5
23,0

23. S
2U.5
25.0
25.5
25.0

25.0
25,5
?5,5
25,5
25.0

2«,0
2". 5
25.0
25,5
26,0
26,0

26,5
26.5
26.0

26.0
26.5

25.5
2", 5
2«. e>
26. f
27,'»

27. n
26 . 0
26,0
26,*'

25.5

25.5
2«,5
2*>,0
23,0
22.5

22,5
23.0
22.5
23.0
2«,0

23,5
22. *>
22.5
22.0
21,5
21.5

26.0
25.5
25.5
25.5
25.5

dtt.5
23. |1
23.5
25.0
26.0

26.5
25, ('
25 . (i
2d,S
20,5

2U.O
23.5
23.0
21.5
2'..5

22.0
22.0
22.0
22,0
23.0

22,5
21,5
21.5
21.5
21.0
21.0

26.5
26.i1
26. f
26.0
25.5

2S.o
2«.o
2u.n
25.5
26.^

f'6.S
^5.5
2^.5
25. 5
2S.n

21.5
21. C
23.5
22.5
22.0

22,5
22.5
22.5
22. S
23.5

23.0
22.0
22,0
22.0
2-1,5
21.5

21 ,5
22, n
22.5
22."
22.n

21,5
e 1 . 0
i 0 , n
19,0
i«.n

\o ,r>
lO.f
if-. 1;
ift.o
\ » . n

1 '.5
I?. 5
18,0
17.^
16,5

15.5
16,0
16.5
17.5
i/,5

18,0
17.0
17.0
1 '.0
17.0
...

21 ,S
21.5
2' .^
21,')
2! .1

2u,5

ie!s
i«.i'
i M .(»

i*.b
It. 5
I 7 , 1'
) '.5
1(3.5

16,5
17.,)
I7.o
16.5
15.5

15.0
15,5
16,0
16,5
17.0

16.0
16,0
10,5
16. S
16,0
...

«;).'->
22.0
22.0
21 ,5
21 .5

til.O
2.0.5
19,5
1«,5
IH. 1?

1H.5
1«.5
i 9 , i)
*7.5
i/.v

I '.c
17,0
17,5
i /.O
16. t

15.5
15.5
16.0
47,0
i7.5

17.0
16.5
17.0
16,'T

16.5
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OAY

1
2
3
q
<3

6
7
6
9

10

11
1?
13
1 0
15

16
17
18
19
20

21
22
23
20
25

26
?7
28
29
30
31

MAX

'l6,0
15,5
15.5
16,5
17. n

16,5
16,0
16.0
16,0
15.5

10.5
10, n
15,0
15,5
15,0

10.0
is!o
12. "•
12.5
12.5

12,0
12.n
11.5
11.0
10.5

10.0
9.5
9.5
9,5
9,0
9,0

OCTOHEH

15.5
15. n
15.0
15,0
16,0

15,5
15,0
15,0
15. 0
10.5

13,5
n.o
13.5
10.0
10,0

li.5
12.5
11. *>
11.5
11.5

11.5
11,5
10,0
10.5
10,0

9,5
9.0
9.5
9,0
6.5
6.5

10,0
15)5
15.0
15.5
16.5

16.0
15,5
15,5
15,5
15,0

10,0
13,5
10,0
15,0
10.5

13.5
12,5
• 2,0
)?, 0
18.0

11.5
11,5
11.0
11.0
10.5

9.5
9,5
9,5
9.5
9.0
9,0

10,0
10,0
9.5
9,S
V.5

9,5
9.5
9,5
9,0
8,0

7.5
7,0
6.0
5.5
5.0

5.0
5,5
6.5
7,0
7.0

5,5
«,0
0.5
o.o
o.n

0,0
...
...
...
...
...

MJN

9.0
9.0
<9,0
e,5
9,0

9.0
9,5
9,0
fl,0
7,5

7,0
6.0
0,0
5.0
5,0

5.0
5,0
5.5
6.5
6,0

a,o
o.o
o.O
u.O
a.O

u.o
...
...
...
...
...

* 

MEAN

9.5
9,5
9.5
9.5
9,0

9.5
9,5
9,5
6,5
7,S

7f n
h|5
5.5
5,0
5,0

5.0
5,5
h.ft
7.0
6,5

5.0
o.o
41,0
0,0
0,6

«,o
...
...
...
...
...

MAX

...

0.5
...
...
...

0.5 .
0,5
0,0
0.0
1,0

l.o
l.o
1.5
1,5
...

...

...

...

...

...

...

...

...
0,5
O.H

0.5
0,5
0.5
0.5
...
0.5

UfcCtMBER

MIN MEAN
...
0.5
...
...
...

0,0
0,0
0,0
0,0
0,0

l.o
l.o
1.5
1.0
...

...

...

...

...

...

...

...

...
0.5
0.5

0.5
0.5
0,5
0,5
...
0,0

...
0.5
...
...
"•-

0.0
0,0
0.0
0.0
0.5

1,0
1 ."
1.5
1,0
...

...

...

...

...

...

...

...

...
0.5
0,5

0.5
0,5
0.5
0.5
...
0.5

MAX

0.5
0.0
...
...
...

...

...

...

...
• ••

...

...

...
0,5
1.5

1,0
1,0
0,5
0,5
...

...

...

...

...

...

...

...
0.5
0.5
0,5 .
0,5

JANUARY

MIN MEAN

0,0
0,0
...
...
...
...
...
...
...
...
...
...
...
0,5
0,0

1,0
l.o
0.5
0,5
...

...

...

...

...

...

...

...
0.0
0,0
0,0
0,0

0,5
0.0
....
...
...

...

...

...

...

...

...

...

...

0,5
0,5

1.0
1.0
0,5
0,5
...

...

...

...

...

...

...

...
0,0
0,0
0.0
0,0

FEBRUARY

OAY

1
2
3
0
s
6
7
e
9

10

11
12
13
u
15

16
17
18
19
20

21
22
23
ZH
25

zt,
zr
28
29
30
31

MAX

0,5
...
...
0,5
0,5

«.S
0.5
0.5
1.0
1,0

0,0
0,5
0,5
0,5
1,0 '

1,0
1.5
a. 5
1,5
2.0

1.5
1.0
**»

U5
2,0

2,0
2.0
1.5
*•«
• *•
...

MIN

0,0 .
»*ip
...
0,5
.0,5

0,5
0.5
0.5
0.5
0,0

0,0
0,0
0,0
0,5
0,5

1.0
1,0
1,0
1,5
1.5

1,0
0,0
0*5

1.0

1.5
1,0
0.5
*.>
...
...

MEAN

0,0'

*>••
0,5
0,5

0,5
0,5
0,5
0,5
0,5

0,0
0,0
0,0
0.5
1.0

1.0
1.0
1.5
1.5
1.5

1.5
0,5
*•>*
1,0
1,5

1,5
1.5
1.0
...
«».
**m

MAX

• *.
.»v
...
.»*

2,0 ,

2,0
2,0
2,0
2,5
2,5

5,5
3,5
2,5
3.0

•••
...
«•**
...
..*

• *«
...
...
»**
vw.

...

...
•»»•
«»*
...
•••

MARCH

M}N

••»
...
.»•
-»-
1,5

1,5
2,0
1.5
2,0
2,0

2.5
8tO

/ »•*
2.0
*>**

**<*

»»«P

*»*

mmm

**"

»»*

«•*»

»**

»•*

...

..•
»**
...
***
««""•»•

MEAN

• •*
...
v»
*««
2,0

1.5
z.o
2,0
2.0
2,5

3,0
3,0
2,0
2.5

...
**«
***
...
*.*

• •V

*.*
...
...
„-„
...
«.»•
• •»
*w*
*.*
...

MAX

5.5
6,0
6,0
6,0
6,0

7,5
6,5
9,0
9,5
10,5

10,5
10,0
13,0
15,5
16,5

16,5
19,0
18.5
16,5
16,0

17,5
16,5
15.5
1«,0
12,5

13,5
10,0
It, 5
14,0
14,5

APRIL

MIN

2,5
4,5
5,0
4,0
«,o
7,0
7,5
7.0
8.5
9.5

9,5
9,5
10,0
13,0
15,5

14,5
16,0
17,0
15.5
U,5

16,5
16,0
14,0
12,5
11,5

U.O
19,0
12,5
13,5
13,5

MEAN

4,0
5,5
6,0
5,5
6,0

7,5
8,0
8,5
9.0
10,0

10,0
9,5
11,0
14.0
16,0

16,0
17,5
16,0
16,0
15,5

17,0
16,5
14,5
13,5
12,0

U,5
15,5
14,0
14,0
14,0
...

MAX

14.0
15,5
12,0
11,5
12,5

12,5
12,5
12,5
13,5
14,0

15,0
14,0
13, S
1^,5
20, S

20,0
1»,0
18,5
20,0
21,0

21,5
22,0
22,0
21,5
22,0

21.5
21,5
21,0
20,5
20,0
20,0

MAY

KIN

15,5
12,6
11,0
11,0
10,5

9.0
12.0
12,0
10,0
M.O

12,5
12,5
12,5
12,0
18,0

16,5
te.o
18,0
1»,0
1«,5

20.5
20,0
20, 5
21,0
20,$

21,0
20,5
20,5
20,0
19,5
10,5

MEAN

»3,5
13,0
1.5

ii.o
i2.0

H,S
2,0
U.5
12,0
13,0

}3.5
5,5
ia.o
J5.5
J9.0

J 9 ' 5
8,5

J8.0
i«,5
?o,o
£1,0
21,0
21.0
Jl.Si
?z.s
*!.»! l «°
2o,S
^0,5
20,0
io.o
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JUNE JULY

DAY

11
12
13
14
15

16
17
18
19
30

31
33
33
24
35

36

38 
?9 
30 
3)

30. 5 30,0

MEAN

1
3
3
4
5

6
7
e
9

10

31. *
23.0
33,0
37.5
29,0

30.0
30.5
31.0
33.0
31.0

19,5
31.0
31.0
31,5
36.5

38,5
29,5
30,0
30,5
30,0

30,5
23.0
23,0
34,5
37,5

29,0
30,0
30,5
31,0
31,0

30,0

27.5
27.5
37,5

36.5 
36.5 
36,S

26.5 35.5

37,0
37.0
27,0

36.0

AUGUST 

MAX MIN MtAN

37,5
27,0
27.0

37.5 
37,0 
26,S 
36,0 
25,5 
2«,0

37,0
36.5
26,5

36.5
36,5
35,5
85.0
34.0
33.5

37.0
36.5
37.0

37.0
37,0
26.0
35.5
24.5
20,0

SEPTEMBER

MAX

23,5
22,5
23.0
22.5
22.0

22.5
22,5
22.0
22,0
32,5

22.5
22.5
21,5
20.5
21,5

21.0
21.5
21.0
20,5
20,0

MIN

22.0
22.0
22.0
23,0
31,5

22.0
22,0
21.5
21,0
21,0

32,0
21,5
20,5
30,5
20,0

30,5
30.5
20.0
19,5
19,5

MfcAN

23,0
22,0
22,5
23,5
23,0

23,5
23,5
23,0
2i,5
21,5

22,5
22.0
21,0
2o ,5
20,5

2o,5
21,0
20,5
20,0
20,0

DISSOLVED DXYGfcN (DO), MG/L, HATE* ¥EA« OCTOHEw 1974 TO SEPTEMBER 1975

OCT06FH DtCEMRtR

DAY

1
3
3
li
5

6
7
6
9

10

11 
1? 
13
la
15

16
17
16
19
30

31 
33 
33 
?o
35

36 
27 
?« 
39
30
31

10,1 
10,0 
10,*.

10,1
10
10.3
10.3

10.6
10, <!
10,3
9.R
9.1
8.5

9,0 
6,7 
9.3

9.5 
'.5
9.6 
".5 
9.?

9.5 
9,7 
g,7
".3
8.u 
8.1

9.4 
9,3
9,8

9.8
9.8
9.9 
9,6 
9.6

10.0
10.1
10,0
9.5
8,7
8.3

MAX

8,1
8,4
8,9
9,4

10

10,?
10.1
10.8
10,4
10,1

10,4
10.3
ln.3
lf>,5
10,8

10.8
1C, 9

MIN

7.7
7.6
8.3
8.9
9,4

9,6
9,8
7,4
9,9
9.5

9,8
9,8
9.8
10.3
10.3

10.6
10.5
mmm 

mmm

mmm

MEAN

7,8
6,1
«.6
9.3
9.6

9,9
9,9
9,8
10,1
9.8

10.1
9.9
10.1
10,3
10,5

\0,7
10,7

13.0

13.8
13.6
10.3
13.7
>2.6

12.5
12.6
12,6
13,5
11.9

13.4
13,4

13,1
13,3
12,9
13,2
13.3

12.6

13,4
9.3
9.9

10.3
13.3

5.5
6.5

13.2
11,9
11.6

13.1
13.9

13.9
13.6
13,3
7,9

13.1

13.8

12,6
11,5
10.1
11,9
13.4

10.5
10,4
13.4
12.1
11.6

13.3
13,1

13,0
13,9
13.6
13,0
12.3

14,0

13.9
13.9
13.6
14.1
14.1

13.8
13.6
13.8

14^7 
14.6

13.9

13.6
13.8
13.6
13.5
13,4

13.6 
13.8 
13.; 
13.6 
13.6 
13.9

13.7
13.8
13,7
13.;
13.6

13.7
13,6
13,;
13.9

iali
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r>ISSUI_VEO nXYGtN torn, "G/|_, kATt" YtAH OCTQHfcR 197a TO SfPTfcMljER 1975

FEBRUARY

DAY

1

2
3
a

5

6
7
8
9

10

1 1
1<?
13
1 u
15

1ft
1 7
1«
19
20

21
22
?i
?'J
?S

?6
?7
?.9
29
30
11

DAY

1
i>

3
U
5

^
7
8
g

10

1 !
12
1 i
1 n
15

1ft
17
18
1 9
?0

?1
2?
?3
24
?5

?6
?7
2«
29
10
3!

MAX

11,0
1U.O
...
...
...

...

...

...

...

...

...

...

...

...

...

...

...

....

...

...

...
13,«

1 3.8
1 *,7
11. ft

11. *>
11. 7
13.6
...
...
...

i»!AX

9. ft
10,1
10.*
10.1
9,H

10,1

10.1

10. n
°.'!

ll.o

)«.*>
".1
»,8
A, t
8.9

8.8
0,5
9.1
9,0
".3

...

...

...
8."

11.1

10.5
10.9
10.7
10,8

11.2
...

WIM

13.6
13,«
...
...
...

...

...

...

...

...

...

...

...

...
- •••

...

...

...

...

...

...
JJ.u
13.5
11.5
11.3

)3,0
11.1
11.1
...
...
...

Ju^

MJN,

R ,3
8.1
9,7

9.3
8.7

9.2
",2
9.2
9,4

°. g

".7
8.U
7. ft
7. 1
7 ,">

8,0
7.9
«.?
R ,l
7. 1

...

...

...
7,0
9,0

9. ft
9, 1

10.1
9,"
«.1
...

v.fAM

11.9
13.9
...
...
... _

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...
13. ft
l *,fc
1 3,fe
1 S5

13.1
11.3
13.3
...
...
...

i"EAty

8,8
9.2

10,2
9. ft
9. n

9,h
9. ft

9, ft
".7

t O.U

9. ?
8.9
», a
7,9
s . 1

8,«
R.ft
P. ft
«.ft
7,8

...

...

...
«,3

10, U

10,2
10,3
I0.il
10.3
10.1
...

"AX

11, a
11,*
13.5
13.5
13.3

11, U
13,3
11. a
13.5
11. u

' 13,2
11,?
13.1
ia. 5
12.ii

1?,3
12,1
11,8
11 .ft
11 .8

' 11,8
1 1 ,»
-2.0
...
...

...

...

...

...

...

...

CAX

9,9
10,2
\ ft , 9

i i .ft
1 n.h

io.o
Q .1

j n.a
it. .0
8,7

8,8
9,0
9, *

o.il

q .2

7.3
7.1
ft, 9
ft, 7
•s.ft

*»,8

ft, 5
5, 7
ft.O
H .ft

«,7
8,7
...
**, 0

7.5
h.8

MARC*

f IN

13, ft

13.1
13.1
1 3.2
11,0

12, P
t?.?
12. «
13. 1
11.1

l?.9
12.7
12.2
12.2
1.2,1

1?,0
H.7
1 1 .<•
i i .3
U .'•»

11. 5
11.3

1 1 ,ft
...
...

...

...

...

...

...

...

JULY

«1N

7,**
o.?

10.2
Ifl.1

0,«3

8,9
«,ft
9.0

H , 3

«.3

8,"
«. ^
Q.P
a. 9

7,2

ft. 9
ft, 7
ft. 3
fc ,'
^,?

ft, 1
S.ft
5.1
5.3
5.3

7.7
7.5
...

ft, a
ft. 3
5,7

APRIL

»sfAN MAX «IN MfcAM

.15,?
H.I
t 1,4
13, a
13. 1

13,0
13,0
i3.i
13,3
H.2

11,0
12.9
)2.ft
t2.3
1?.1

1?.l
11.9
11.^
1 t.<4
11 ,5

It ,fr
1 1 ,n
U."
...
...

...

...

...

...

...

...

AUGUST

MFAN MAX >"IN -EA»'

6,9 9,0 5.1 ft, 6
9,9 «,1 ft, ft 7,1

10,6 9.0 7,2 8.0
11 . 0 B . 7 7.0 7.7
1 n . 1 7,8 ft . b 7.1

9,6 a. a b.a 7.3
8.9 10.0 7,1 8,t
9,5 9.9 4.0 8,8

9, ft 9.? 7.9 ».u
P , 5 9.0 7.<4 8,1

8, ft 7.7 7.1 7.3
8,9 9.3 8,5 K.9
9.2 9,'i 7,8 6. ft
9.2 8,7 7,9 8,J
8,1 8.1 7.2 7.7

7,2 P.1 ft. 5 7.2
ft, 9 M . 0 5,8 7.0
h,7 9,.i 7,1 8.2
ft." 9.4 0.2 7,8
*-,5 ft.) ".£ 5.1

ft,« ft, 8 5,t> 7.7
^,1 6,3 7.7 8.0
5 . « 9.2 7./ 8.0
5. ft 8.5 7.^ >J.O
5,5 ft. y ft. ft 7,4

8,1 6,8 fc.9 7.8

8,0 Q ,«> 7.'ii S,5
... 8.9 ?.H 8,1

7,3 8.7 7.9 P.?
ft.H 9.0 7,9 S.jj

ft.l 9,5 *.? «.«

MAX

...

...

...

...

...

^.-
a..

E
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
9.7

10,0

WAX

9.2
8.8
8.9
9.5
«.?

9.2
...
..«.
...
.*.

...

...

...

...

...

...

...

...

...

...

...
T*"
r4"

...

*..
...
...
...
...
...

MAY

HIM

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

9.2
9.U

SEPTEMBER

MIN

S.I
7.5
7,2
7.3
7.1

7.«
...
...
...
...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

MEAN

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...
9.5
9,7

MEAN

8,6
8.1
8.0
a. 2
7,6

8,2
...
...
...
...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...



MISSISSIPPI RIVER MAIN STEM 

05288950 MISSISSIPPI RIVER AT FORD PLANT AT ST. PAUL, MN- -Continued

OXVGtN (Df>), KG/I, k'ATt-P YEAB OCfOrttB 1975 Til Sf Pit »<Ht » 1976

307

MJ

1
2 
3
a

0

7
6 
9 

1 0

1 1 
12 
H
1U

15

16 
17 
18 
1 9 
20

22
23
?a
?5

26
?7
?fi
29
30
31

— I

...
12.7
13.2

10.1
14, U
1U.6
15.3
15.2
15.1

——

...
!2.2
12,6

13."
13.6
1 M . 0
1",6
1<4,7
10,0

——

...
12.5
12,9

13.7
1 ^ • 2
1 41 3

15|o
15,0
ia,7

la. 3 
13.9

H !2 
ll.V 
11, «

12.1

12*" 
12.6

i3.o 

1.3*1 

I 1 .6 

13.6
10,1

U.2
U.3
1 5,«

12.6
...
...
...
...
...

13.6 
13," 
1-3.1

12^5 

1 1 .*>

io|* 
!0.°

M.I 
H.3
11.2 
1 1 .7 
12.2

11)7 
1 1 .5

|f.*9

1 1 ,6 

12.6
12.9

13.0
13.1

1?.3
...
...
...
...
...

i 3.7 
13, * 
13.7

12.) 
11.3
10,9 

11,0 

I 1 .1

11,6

1'!'
'2,0

12.6

U|3 
11,7 
i i .2

12."

13*.*
13.6
J 5.5

12."
...
...
...
...
...

13." 
13," 
12.9 
'2.9

13, «J 
15,1 
13.1 

•12.9 
H.8

. isl?
14.5 
15,1

m.5 

t«.7

1". 7
I'1 .?
U.-^

5 u , J
1 u ,5
14.7

1 <l . 7
....

1 3,9

12.9 

I?!''

12.7

12'.f* 
12,"
12,"

13, « 
13.3 
12.9

U . 0
1 «,0
13."

13,7
1**. 1
Itt.ij
13.7
...

13,"

15.1 
13.1

12^9

12^9 
13.0 
12.7
13.0

13.6 
14.5 
13,1 
12. t

1",)
U,?
10,3
.! <l . 1

I «,0

U.3
1U.U

U, 3
...

13.7

isls

13*,6

13|e

14.7 
13.7 
13.5 
13.6 
13.3

13. 7 
14,7 
13.7

13. a

12.9 
12,9
15.1
13.2
12. B

12.7
13.1
12,7
12.9
13.1
12.7

ulo
13.3

ule
13.5 
13.5 
13.2

13.3
13.2 
ll.o 
12.7 
12,6

12, « 
12. * 
1 3 , f >
12. *

12.3 
12.5
12.3
12. b
12,3

U.it
12! s
12.2
12.3
12.2
12.3

13.3
13.2
12.6
13.6
13.-J 

13.9
14.11 
13.9 
13.6 
13.5

13.5 
13," 
12,9 
13.1 
13.1

I3l<! 
13,3 
13.5 
13.3

12.6 
12. 7
12.7
12.6
12.6

12.6
12.7
12,5
12.6
1^2,6
12.5

APWJi,

1
2
3
u
5

6
7
e
9

10

1 1
12
1 4
1"
1?

16
17
16
1«

2 ()

21
2?
23
2u
25

26

27
26
29
30
^

1.3.3
13,3
...
...
...

——
...
...
...
...

13.6
13.4
13.7
13.3
1?,9

12. *
1 1 .9
12. *
12, «
'2.3

12.?
1 ?, 6
'2,^
12,*;
12.2

11 .7
1 1 .*
1 1 .5
1 ' .*-
...
...

! ?.3
13,0
...
...
...

...

...

...

...

...

12.9
12. H
12.9
12."

12.3

11.6
1 1 .3
1 1 .2
12.?
12,1

12.0
12.?
12.0
U.'
11,7

11,?
11.3
' 1.2
1 1.2
...
...

12,9
13.2
...
...
...

...

...

...

...

...

13."
'3,1
13.?
13.0
1?,6

12.1
1 1 .6
12.0
12.3
12.2

12,1
1?."
12.3
12,2

• 11,9

11.6
1 1."
1 1 .3
1 1.0
...
...

11.7
11 .6
11 .7
13.2
13.2

12. «
12.9
12.9

12. «
42.7

12.5
12.2
12.5
12,5
12.3

...
1".5
U.a
13.6
13.1

13,5
13. «
13.5
13.0
13,1

12.fi
12,7
...
...
13,5
13.9

11 .0

i 1 *2
11,7
12.6

'2,6
12.6
12,7
1 ?.6
t?."

17.2
1 1 '»
12,1
12.2
12.0

...
13.9
1^.6
13^1
12,7

1?.6
1 3.U
12.5
1 ?.5
12.5

12.3

...

...
12."
1 3,6

11.6
11 .3
11 ,<J
'2.5
12, H

12.7
1 2.R
12, «
'2.7
12.5

12.3
12,1
1 2 3
!2.a
12.1

...
U.2
1 " 1
13! U
12.9

13.1
13.6
13,2
1 ?,8
12. «

12.6
12,"
...
... .
13,2
13.7

l".o
33. e
13.6
1U.O
13,7

12,6
12."
12."
1 1,5
ll.l

1 1.5
i 1.6
1 1 ,6
10.7
...

...

...

...

...

...

1 1 ,5
J ' ."
11,3
11,7
12, a

12.2
i 1.6
} 1,5
n.i
1.0,9
...

13.6

13.3
13.2
13,5
12.2

12.?
1 1.6
1! ."
10.9
10, &

10.7
10.7
10.5
10,0
...

...

...

...

...

...

'0.2
10. U
10."
10.6
10,9

10. 9
10,5
10.1
10.2
10,0
...

13, C.
13.6
13.3
13.7
13.1

12.5
12.1
11 ,*
11 .?
JO. 9

1 ! . 1
11.1
10,9

10. s
...
...

.-.

...

...

...

10,9
10,8

10,9
11.1
11.7

11.5
10.9
10.9
10.6
10,4

. . —

11.3
10,9
12.2
12. it
L 1 ,ti

12.5
12.9
12.5
11.5
10.9

10.7
JO ,tt
9 A

10 Is
——

...

...

...

...

...

...

...

...

...

9)|7
8.9
6.3
f. ^

o|6
"*.*

9,9
1 0 . f .
10.5
10.7
10,5

8,0
10, «
1 0.7
10.2
"|6

9.0
fi, 1
S.9

...

...

...

...

...
——

...

...

...

...

...

*.7
8%
6.6
6 5
?|2
8.7

10,5

n!a
11."
10,9

10.2
11.7
11.5
10,8
ld.2

9.9
9.5
9.2
•5,6
——

__
...
...
...
...

...

...

...

...
——

9.2
8.7
7.2
7.0
8.1
9.2
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OS2889SO MISSISSIPPI RIVER AT FORD PLANT AT ST. PAUL, MN--Continued

DISSOLVED QXYGfcN fRn), MG/L , • WATf-.fl Y£A« OCTOKf-K 1975 TO SEPTEMBER 1976

6
7
a
9

10

11
12
13 
1«
15

16
17

19
20

21
22
23

26
27

30
31

.TUlY

1' .7 
10.?

fl.9 

6.4

MEAN

9.6
10.3
9.1
7.8

6.4

7.5 
7.7 
fl.6 
6.8 
9.3

AUGUST

7.0
6.0

5.8

6.?
6.7

MEAN

7.S 
6,9 
7.1

6,7 
6.7 
7.3 
7.5 
7,5 
7.4

>

M'AX

6.3
10,1
10.1
9,5
9.2

10.0
e.e
9,0
9.6
9, "3

8. 4
7.5
6,4
6,7
8.1

8,5
9.1
6,6
e.6
8.1

SEPTEMBER

MIN

5,9
6,9
6,6
8.1
7.9

7.0
7,5
6,6
6.6
7,2

7.0
6.4
5.1
5.2
«,2

6,0
6.«
7,3
7,0
7.0

MEAN

6,9
6,3
8.3
8.6
6.6

.6,5
8,3
7.6
7.7
6,3

<r,7
6,9
5,6
5,7
5.6

7,0
7,6
7,6
7,6
7.4



MINNESOTA RIVER BASIN 

05290000 LITTLE MINNESOTA RIVER NEAR PEEVER, SD

309

LOCATION.--Lat 45°36'OS", long 96°52'18", in SVh sec.13, T.12S N., R.SO W., Roberts County, Hydrologic Unit 
07020001, on right bank 2 mi (3 km) northwest of town of Browns Valley, Minn., 3.2 mi (5.1 km) upstream from 
proposed Lake Traverse diversion, 5.3 mi (8.5 km) northeast of Peever, 7.2 mi (11.6 km) downstream from 
Jorgenson River, and 8 mi (13 km) upstream from Big Stone Lake.

DRAINAGE AREA.--447 mi 2 (1,158 km2 ).

PERIOD OF RECORD.--October 1939 to current year.

REVISED RECORDS.--WSP 1308: 1943(M).

GAGE.--Water-stage recorder. 'Altitude of gage is 1,000 ft (305 m) (from topographic map). Oct. 1, 1939, to 
Mar. 20, 1940, nonrecording gage at site 4.5 mi (7.2 km) downstream at, different datum. Mar. 21 to Apr. 12, 
1940, nonrecording gage at site 100 ft (30 m) downstream at present datum. April 13 to Aug. 27, 1940, nonre 
cording gage at present site and datum.

REMARKS.--Records good except those for winter periods, which are fair.

AVERAGE DISCHARGE.--37 years, 43.5 ft j/s (1.23 mj /s), 1.32 in/yr (34 mm/yr), 31,520 acre-ft/yr (38.9 hmj /yr).

EXTREMES FOR PERIOD OF RECORD.-.-Maximum discharge, 4,730 ft 3 /s (134 mj /s) Apr. 8, 1952, gage height, 12.16 ft
(3.706 m); maximum gage height, 13.35 ft (4.069 m) Mar. 25, 1943, from floodmark (backwater from ice); no flow
at times in 1940, 1942, 1950, 1954, 1957, 1959, 1963, 1968, 1976.

EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 450 ftVs (12.7 mj /s) and maxifflom:

Discharge Gage height 
Date Time (ft j/s) (m j/s) (ft) (m)

Mar. 21 0130 2,960 83.8 11.03 3.362 

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976
MEAN VALUES

DAY

1
2
3
a
5

6
7
8
9

10

11
12
13
14
15

16
17
19
19
20

21
22
23
24
25

26
27
29
29
30
31

TOTAL
MEAN'MAX

MIN
CF8M
I 1*.
AC*FT

CAL YR
WTR YR

OCT

.»!
1.0
1.2
1.2
1.1

i*5
.83
.81
,84
.75

.73

.75

.77

.77

.77

.75

.81

.96

.79

.67

.64

.69

.85
1»*
1.2

1.1
.98
.63
.73
.72
.63

26.83
.87
1.4
.63

.001

.002
53

1975 TOTAL
1976 TOTAL

NDV

.65

.80

.78

.70

.63

.61

.61

1^52
.49

.51

.81

.63

.53

.51

.60

.55

.52

.64

.73

.00

.72

.75

!03

.63

.65

.66

.60
,69
...

19.64
,65
.92
,49

.001

.002
39

7318
10274

OEC

.70

.71

.72

.72

.72

.71

.71

.70
,70
.70

.70

?60
,60
.60

.67

.66
'.56

.54

,54
|54
.54

I53

.53

.53

.53

.53

.33

.53

19.45
,63
.72
.53

.001

.002
39

,92 MEAN
,35 MEAN

JAN

.53

.53

.53

.53

.53

.53

.53

.53

.53

.53

.53

.53

.53

.53

.53

.53

.53

.53

.53

.53

.53

.53

.53

.53

.53

.53

.53

.53

.53

.53

.53

16 03
|53
.53
.53

,001
,001

33

20.1

FE8

.53

.53

.53

.53

.54

.55

.56

.58
,80

1.5

3.2
5.0

18
20
30

65
50
45
30
20

26
30
36
45
52

47
35
35
32

...

...

630.05
21.8

65
.53
.05
.05

1250

MAX 320
MAX 2260

MAR

28
25
22
21
19

18
16
15
14
13

' 12

13
11
8.5
7.6

9.9
20
105
395

1030

2260
1030
750
400
315

269
254
207
162
156
133

7759,0
250

2260
7.6
.56
.65

15390

MIN ,03
MIN 0

APR

117
104
100
102
93

66
63
77
72
66

59
56' 50

46
44

41
36
35
34
33

30
29
27
27
26

29
31
26
22
19

...

1604
53.5
117
19

.12
,13

3100

CFSM
CFSM

MAY

18
17
15
14
12

11
9,9
6,8
7.6
6,6

6.3
6,1
5.6
4.6
4,5

4.0
3,5
3.3
2.9
2.6

2,5
2.2
1.8
1.5
1,5

1,"
1.5
1.3
1.1
1.1
1.1

180,5
5,02

10
1,1
.01
.02
350

,04 IN
.06 IN

JUN

i.o
.96
.87
,73
.63

,60
.53
.46
.43
.42

,43
,34
.33
.26
.32

.33

.30

.34

.30

.28

.23
,21
.18
.28
.35

.28

.26

.23

.23

.21

...

12,33
,41
1,0
,16

0
,001 ,
24

,61 AC-FT
,66 AC-FT

JUL

.17

.11

.0V

.10

.10

.09
,06
,04
,04
.02

.02

.03
,02
.01
.04

.05

.03
,01
.01
.01

.01
,01
.02
.02
.02

.02
,02
.03
,03
.04
.03

1,26
.041
.17
.01

0
0001
2.5

14520
20300

AU6

,03
.03
.03
.04
,04

,04
.02
.04
,04
.06

.12

.13

.20
,24
.16

,12
.11
,09
.07
.05

.04

.03

.03

.02

.01

.01
0
0
0
0
.01

1.83
,OS9
.24

0
0

,0002
3.6

SEP

.02

.01
0
0
0

u
.01
,13
.12
.09

,06
.OJ
,04
,08
,06

,06
.08
.00
.09
,09

,09
,10
.11
,11
.12

,12
.12
,12
.12
,11
...

2.21
,074
.13

0
0

,0002
4,4

NOTE.--No gage-height record Dec. 7 to Feb. 10.



310 MINNESOTA RIVER BASIN

05291000 WHETSTONE RIVER NEAR BIG STONE CFTY, SD '

LOCATION.--Lat 45°17'32", long 96°29'14", in SEkWk sec.18, T.121 N., R.46 W., Grant County, Hydrologic Unit 
07020001, on right bank 20 ft (6 m) downstream from highway bridge, 1.5 mi (2.4 km) west of Big.Stone City, 
and 4.5 mi (7.2 km) upstream from Big Stone Lake.

DRAINAGE AREA.--389 mi 2 (1,008 km2 ).

WATER-DISCHARGE RECORDS

PERIOD OF RECORD.--March 1910 to November 1912 (no winter records), and March 1931 to current year. Monthly 
discharge only for some periods, published in WSP 1308.

REVISED RECORDS.--WSP 895: Drainage area. WSP 1308: 1932(M), 1935(M).

GAGE.--Water-stage recorder. Datum of gage is 996.96 ft (303.873 m) above mean sea level. Mar, 8, 1910,
to Nov. 30, 1912, nonrecording gage 2 mi (3 km) downstream at different datum. Mar. 18, 1931, to May 3, 1939, 
nonrecording gage, at site 20 ft (6 m) upstream at present datum. May 4, 1939, to Nov. 8, 1952, water-stage 
recorder at site 80 ft (24 m) downstream at present datum.

REMARKS.--Records good except those for winter periods, which are fair.

AVERAGE DISCHARGE.--45 years (1931-76), 46.4 ft 3 /s (1.31 m 3 /s), 1.62 in/yr (41 mm/yr), 33,620 acre-ft/yr 
(41.5 hmVyr).

EXTREMES FOR PERIOD QF RECORD.--Maximum discharge, 6,870 ft 3/s (195 m 3/s) Apr. 8, 1969, gage height, 14.32 ft 
(4.365 m) from floodmark; no flow at times in most years.

EXTREMES OUTSIDE PERIOD OF RECORD.--Maximum stage known, about 26 ft (8 m) in June 1919, present site and datum, 
from information by local resident, discharge 29,000 ft 3 /s (821 m 3 /s).

EXTREMES FOR CURRENT YEAR.--Peak discharge above base of 200 ft 3 /s (5.66 m 3 /s) and maximum:

Discharge
Date 

Mar. 21
Time 

Unknown

Discharge 
Cft 3 /s) (m 3 /s) 
675 19.1

Gage height 
(ft) (m) 
6.81 2.076

DISCHARCfc, IN CUBIC. FEfcT "PER StCOND, WATfcft YEAR OCTObfcR 1975 TU SEPTEMBER 1976
MEAN VALUES

DAV OCT MOV OfcC JAM FEB APR JUN JUL AUt SfcP

1
2
3
4
5

6
7
8
9

10

It
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL
MEAN
MAX
HIM
CF$M
IN,
AC-PT

CAL YR
wTR YR

2.4
2.3
2.4
2.2
2.0

1.7
2.1
2.2
2.5
2.8

2.8
3.0
2.7
3.0
3.0

2,8
3 2
3!2
3.1
3.2

3.3
3.4
4.3
5.1
4,8

3,7
3.4
3.0
3.1
3.5
«.o

94.2
3.04
5,1
1.7

,007
,009
187

1975 TOTAL
1976 TOTAL

3.9
4.1
4.5
4.6
4.6

4.7
5.0
4,8
4.7
5,0

5,2
6.0
5.3
5.6
6.4

6,7
6.6
6.6
6.5
6,2

4,6
7.3
7.4
7,4
7.4

7.3
7.2
7.1
6,9
6.7
...

176,3
5.88
7.4
3.9
,02
.02
350

9903
6470

6,4.
6.2
6,0
5.9
5.6

5.6
5.8
5.8
5.8
5,6

5.4
5,0
4.7
4.5
4.3

4.1
3.9
3.9
3.8
3,8

3.6
3.8
3.8
3.6
3,9

3.9
4,0
4,0
4.0
4.1

145,8
4,70
6,4
3,8
,01
.01
289

.35 MEAN

.99 MEAN

4.3
4,4
4.5
4,6
4,7

4.8
4,8
4.9
4.9
4,9

4.9
5.0
5.0
5.0
5.0

5.0
5,0
5,0
5.0
5.0

5.0
5.0
5.0
5.0
5.0

5.1
5.1
5.2
5.3
5.4
5.4

153.2
4,94
5.4
4.3
.01
.01
304

27,1
17.7

5.4
5.4
5.4
5.4
5.4

5.4
5,5 •
5.6
5.6
5.6

5,8
6.2
7*0
9.0

13

15

22
24
26

28
33
38
41
43

48
50
50
42
«*«•

...

574.7
19,8

50
5.4
.05
.05

1140

MAX 699 *
MAX 630 »

42
41
40
36
32

27
25
23
22
22

22
22
22
22
22

22
23
«0
45

255

630
395
330
310
300

295
259
202
162
147
)34

3969
128
630
22
.33
.38

7870

'IN .79
1IN 0

108
94
62
75
71

61
51
45
40 •

36

34
30
27
25
22

20
18
17
16
16

15
14
la
14
14

14
13
13
14
14

...

11*26
34,2
106
13

.09

.10
2040

C^'SM .07
CPSM .05

12 3.6 2.0
11 3,3 1,3
11 2,7 1,2
10 2,5 1,1
9.3 2.4 1.2

9,3 2,5 ,95
8,6 2,4 .82
7.9 1,4 ,63
7.5 2,6 ,50
7,2 3,1 • ,44

7,1 2,9 ,47
6,8 2,3 ,75
6.3 2,0 .94
6.4 1,6 ,75
5,9 4,0 ,64

5.7 3,1 ,62
5.8 2,6 ,75
6.3 2,5 .64
5.6 2,2 ,73

. 6.4 2.3 ,73

5,7 1,6 ,77
5.7 1,6 ,68
5.4 1,2 .2(7
5.0 2,5 «OB
5.7 3,0 ,01

5.5 2.4 ,56
5.4 2,3 .50
4,7 2,1 ,08
4.7 2.4 .04
4,4' 2.3 0
4,2 "»• 0

212,5 74,8 20,17
6.85 2.49 ,65

12 4.0 2.0
4.2 1.2 0
.02 .006 .001
.02 ,007 .Oi)2
421 14D 40

IN ,95 AC-^T 19640
IN ,b2 AOM 12840

0 ,31
0 ,51
0 ,40
0 ,21
0 ,16

0 ,17
0 ,06
.31 ,27
,56 ,56
,48 ,75

,40 ,50
.49 ,81
.35 1,1
.62 ",92

' ,60 ,95

,55 ,64
,49 ,94
,41 ,79
.33 1,0
.25 ,92

' .20 ,44
,09 ,67
,03 ,55

0 ,55
0 ,51

0 ,50
,13 ,47
.25 ,41
.27 ,45
.26 .45
,26 «•-•

7.35 16,97
,24 ",57
.62 1,1

0 ' ,06
0 .001

.0007 ,002
IS 34

NOTE.--No gage-height record Mar. 21, 22.
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WATER-QUALITY RECORDS 

PERIOD OF RECORD.--Water years 1960-62, 1967-69, 1974 to current year.

PERIOD OF DAILY RECORD.--
SPECIFIC CONDUCTANCE: October 1973 to current year. 
WATER TEMPERATURES: October 1973 to current year. 
SUSPENDED-SEDIMENT DISCHARGE: October 1973 to current year.

REMARKS.--During the winter period, suspended-sediment samples were collected monthly and daily sediment loads 
were estimated on the basis of water records and monthly sediment samples. Water temperature and specific 
conductance was obtained once daily for most of the open water period and monthly for winter period.

EXTREMES FOR PERIOD OF DAILY RECORD.--
SPECIFIC CONDUCTANCE: Maximum, 1,600 micromhos Dec. 19, 1975; minimum, 300 micromhos Mar. 8, 1976.
WATER TEMPERATURES: Maximum, 34°C July 7, 1974; minimum, 0.0°C many days during winter period.
SEDIMENT CONCENTRATIONS: Maximum daily mean, 1,130 mg/L Mar. 20, 1976; minimum, 0 ton (0 tonne) on many days
in July and Aug. 1976. 

SEDIMENT LOADS: Maximum daily, 1,750 tons (1,590 tonnes) Mar. 21, 1976; minimum, 0 ton (0 tonne) on many days
in July and Aug. 1976.

EXTREMES FOR CURRENT YEAR.--
SPECIFIC CONDUCTANCE: Maximum, 1,600 micromhos Dec. 19; minimum, 300 micromhos Mar. 8.
WATER TEMPERATURES: Maximum, 33°C Aug. 23; minimum, 0.0°C many days during winter period.
SEDIMENT CONCENTRATIONS: Maximum daily mean, 1,130 mg/L Mar. 20; minimum, 0 ton (0 tonne) on many days.
SEDIMENT LOADS: Maximum daily, 1,750 tons (1,590 tonnes) Mar. 21; Minimum, 0 ton (0 tonne) on many days.

SPECIFIC CONDUCTANCE (MIC«0*MOS/CM AT 25 OEG, C), «ATEP YEAH OCTOBER 1975 TO SEPUMBfcH 1976
ONCE-OARY

DAY 

t
2
3
u
5

6
7
e
9

to
11
12
13
14
15

16
17
19
19
20

21
22 
?3 
2«
25

26
27
28
29
50
51

OCT

925
1000
950

900

950
975
950
1050
1100

1080
1050
925

1050
900
1000

1000

925
925
925
960

800
650
860
1050

NQV

950
1090
1090
1100
1000

1120
1100
1100

9T5
1060

950
925

1000
1000

1200
1150

1200

DEC JAN

1300

1000

6SO

300 
BOO

1600

1300
900
950

730

1020

390

390 
345 
370 
a«o 
440

440 
<l«0 
590 
570

600

APR 

680

700
700
710

700
650
750
620
740

740
740
700
710
980

760
760
760
615
775

775
775
650

690

625
760
760
710

MAY

700 
660 
725 
750 
77S

775
810
• <•• 
775 
775

800
800
725
710
800

725
750
750

750

710
750
750
760
775

650
790
600
800
790

600
600
050
040
700

050 
060 
• •• 
725 
900

900
900
900
650
840

690
640
640
730

7«0 
790 
790

720

600
660
610
775

JUL

660
790
860

720

800
•»»»

700
700
640

710
710
710
760
760

690

690
790
730

690
• •• 
710 
730 
750

600
720
760
790

StP

770

710
690

760
630
630
660
660

740
600
600
610
730

760
650
650

648
760

600
710

760
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TEMPERATURE CUES. C) OF WATER, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976
QNCE-DAUY

OCT NOV DEC JAN FEB

1
2
3
4
s
6
7
8
9

10

11
12
13
t«
IS

16
17
16
19
20

21
22
23
24
25

26
27
20
29
30
31

10.0
10.0
13.0
...
1S.O

15.0
15.0
13.0
17.0
12.0

15.0
16.0
15.0
...
...

11.5
13.0
13.0
...
13.0

.-.
11.0
12.0
to.o •
9.0

...
6.0
9,0
9.0
11.0
mmm

11.0
11.0
11.0
11.0
7.0

13.0
7.0
7,0
mmm

mmm

6.0
4.0
2.0
5.0
5,0

•5,0
5.0
...
...
...

0,0
...
...
0.0
...

...

...
0,0
...
...
...

...

...

...

...

...

...

...
2.0
mmm

mmm

mmm

mmm

mmm

mmm

mmm

mmm

mmm

mmm

4.0
...

0.0
0,0
...
...
...

...

...

...
1.0
...
...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

0.5
2.0
..
..
•.

„
..
..
..

0.0
...

2,0

MAR

...

...

...

...

...

...

...
0.0
0.0

...

...

...

...

...

...

...

...

...
1.0

1.0
2.0
5.0
6.0
7.0

6.0
6.0
6.0
6.0
...
9.0

APR

10,0
...
12.0
10.0
12.0

12.0
12.0
12.0
11.5
14,0

14.0
16.0
16.0
16.0
16.0

14.0
14.0
12.0
12.0
14.0

15.0
15.0

14.0
15.0

15.0
15.0
16.0
15.0
...
...

MAY

15.0
B.O

12.0
10.0
9.0

14.0
14.5

19.0
20.0

20.0
20,0
21,0
21.0
21.0

21,0
23.0
21.0
...

24,0

20,0
19.0
19.0
18.0
17,0

19,0
22,0
22.0
23.0
24.0
...

JUN

24,0
25.0
26.0
26,0
26.0

26.0
26.0
...
27.0
27.0

27.0
26,0
29,0 '
24.5
24.0

24.0
23,0
23,0
24.0
...

26,0
27.0
27,0
...

27,0

27.0
27.0
27.0
23.0

...

JUL

24.0
24.0
28.0
<••*

30.0

30.0
..-.

27.0
31.0 '
29.0

27.0
28.0
30.0
27.0
25.0

28.0
30,0
29.0
...

29.0

29.0
88.0
...

• • •»

30,0

29.0
27.0
30.0
29.0
...
...

AUG

.
«
•
•
"

»
•
»
•

30,0

30,0
27,0
26,0
22,0
26,0

25,0
26,0
29,0
32.0
30.0

32.0
26,0
33.0
•••
...

...
27,0
29,0
25.0
2S.O
24,0

SEP

25,0

4.0

0.0

3.0 
3.0 
1.0 
0,0

SUSPENOED-SEDIMfNT DISCHARGE (TONS/DAY), WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

15,0

OCTOBER NOVEMBER DECEMBER

DAY

t
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
20
25

26
27
26
29
30
31

MEAN
DISCHARGE

(CFS)

2.4
2.3
2.4
2.2
2.0

1.7
2.1
2.2
2.5
2.S

2.0
3.0
2.7
3.0
3.0

2.8
3.2
3.2
3.1
3.2

3,3
3. a
0.3
5.1
4.8

3.7
3.4
3.0
3.1
3.5
4.0

MEAN
CONCEN
TRATION
(MG/D

25
so
6a
65
62

57
45
35
41
34

30
32
41
43
38

36
34
30
40
42

43
4tt
43
37
30

26
26
27
27
27
26

SEDIMENT
DISCHARGE
(TONS/DAY)

.16

.31

.41

.39

.33

.26

.26

.21

.28

.26

.29

.26

.30

.35

.31

.27

.29

.33

.33

.36

.38

.40

.50

.51

.39

.26
»24
.22
.23
.26
.28

MEAN
DISCHARGE

(CFS)

3.9
4.1
4,5
a. 6
4.6

4.7
5.0
4.8
4.7
5.0

5.2
6.0
5.3
5.6
6.4

6.7
6.6
6.6
6.5
6,2

4.6
7.3
7,4
7.4
7.4

7.3
7.2
7.1
6.9
6.7

MEAN
CONCEN.
TRATIQN
(MG/U

26
25
25
25
27

28
31
31
32
32

33
33
33
33
37

42
US
53
57
62

66
71
74
78
78

77
77
77
77
77

*••

SEDIMENT
DISCHARGE
(TONS/DAY)

.27

.28
,30
.31
.34 .

.36

.42

.40

.41

.43

.46

.53

.47

.50

.64

.76

.86

.94
i.o
i.o
.82

1.4
1.5
1.6
1.6

.5

.5

.5

.4

.4

MEAN
DISCHARGE

(CFS)

6,4
6.2
6.0
5.9
5.8

5,8
5,8
5,8
5.8
5,6

5,4
5.0
4.7
4.5
4.3

4.1
3,9
3.9
3.S
3.8

3.8
3.8
3.8
3.8
3,9

3,9
4.0
4,0
4.0
4.1
4.2

MEAN
CONCEN.
TRATJON
CM6/U

77
76
76
75
74

73
73
73
73
73

72
70
68
67
67

65
64
63
63
62

60
60
58
58
58

57
57
57
%7
56
55

SEDIMENT
DISCHARGE
(TONS/DAY)

u*l »!
1.2l *£t.«
i.i.ui.i,
1.0•!'•f*.«i
,r«
.72
.67
,66
,65
• *«

.*2

.62

.*o
,60
.*1

,60
.**
,*2
.62
»*2
,62
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SUSPENDED-SIDIMfNT DISCHARGE (TONS/DAY), WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

JANUARY

MEAN 
DISCHARGE 

DAY (CFS)

I 
2 
S
ft 
5

6 
7 
8
9 
10

11 
12 
13 
14 
15

16 
17 
16 
19
20

21 
22 
23 
24 
25

26 
27 
28 
29
SO
51

DAY

1 
2
S
0
5

6 
7 
8
9

10

11 
12 
IS
1ft
15

16 
17 
18 
19
20

21 
22 
25
2ft
25

26 
27 
28 
29
SO
51

4.5 
4.4 
ft. 5 
ft. 6 
ft. 7

4.6 
4.8 
4.9 
4.9 
ft. 9

4.9 
5.0 
5.0 
5.0 
5.0

5.0 
5.0 
5.0 
5.0
5.0

5.0 
5.0 
5.0 
5,0 
5,0

5.1 
5,1 
5.2 
5.3
5,4
5 n»"

MEAN 
DISCHARGE 

(CFS)

108 
90 
82
75
71

61 
51
45 
40
36

30 
30 
27 
25
22

20 
16 
17 
16
16

IS 
14 
14 
14
14

14 
13 
13
14
13

•••

MEAN 
CONCEN. 
TRATION 
(MG/U

54 
S3 
53 
52 
52

51
50 
46 
47 
47

47 
46 
46 
45 
44

43 
43 
42 
42
41

40 
39 
37 
33 
29

25 
22
17
14
12
12

APRIL

MEAN 
CONCIN. 
TRATION 
(MG/U

9 
11 
13 
15
16

19 
20 
22 
22
25

26 
27 
28 
29
30

31 
32 
S3
34
34

34 
35 
56 
37
38

40 
40 
41 
42
43

•••

MEAN 
SEDIMENT MEAN CONCEN. 
DISCHARGE DISCHARGE TRATION 
(TONS/DAY) (CFS) . (MG/L)

.63 

.63
,64 
,65 
.66

.66 

.65 

.64 

.62 

.62

.62 

.62 

.62

.61 

.59

.58 

.58 

.57 
,57
.«

.54 

.55 

.50 

.«5 

.59

.34 
,30 
.24 
.20
.17
.17

SEDIMENT 
DISCHARGE 
(TONS/DAY)

2,6 
2,8 
2,9
3,0
3.1

3.1
2.6 
*.7 
2.4
2.4

2.4 
2.2
2.0 
2.0
1.8

1.7 
1.6 
1.5 
1.5
i.s
1.4 
1.3
1.4 
1.4
1.4

1.5
1.4 
1.4 
1.6
i.s
...

5.0 
5.0 
5.4 
5,4 
5,4

5.4 
5.5
5,6
5,6 
5,6

5,8 
6,2
7.0 
9.0 

IS

15 
19 
22 
24 
26

28 
33
38 
41 
43

48 
50 . 
50 
42
v*.
• ••

MEAN 
DISCHARGE 

tCFS)

12 
11
11 
10
913

9.3
6.6 
7,« 
7.5
7 3.*

7.1 
6.S 
6.3
6.4 
So.'

5.7 
5.8 
6.3 
5.6
6.4

5.7 • 
5.7 /. 
5.4 
5.0 
5.7

5.5
5,4 
4.7 
4,7
« fl• **

4,2

13 
14 
15 
16 
17

17 
17 
16 
14 
IS

12 :
9 
9 
9 
9

9 
6 
8 
8

10

10 
10
11
11
10

6 
7 
7 
7

»«•• 
...

MAY

MEAN 
CONCEN. 
TRATION 
(MG/L)

43 
43 
43 
43 
42

42 
40 
40 
41 
41

41 
42 
42 
42 
42

42 
42 
42 
42 
42

43 
43 
42 
42 
42

41 
41 
40 
36 
37
57

SEDIMENT MEAN 
DISCHARGE DISCHARGE 
(TONS/DAY) (CFS)

.19 

.20 

.22 

.23 

.25

.25 
,25
.24 
.21
.20

.19 

.15 

.17 

.22 

.32

.36 

.41 

.48 

.52

.70

.76 

.69 
1.1 
1.2
1.2

1.0 
.94 
.94 
.79
**•

SEDIMENT 
DISCHARGE 
(TONS/DAY)

1.4 
1.3 
1.3 
1.2 
1.1

1.1 
.93 
.65 
.63
.60

.79 

.77 

.71 

.73 

.67

.65

.66 

.71

.64 

.73

.66 

.66 

.61 

.57 

.65

.61 

.60 

.51

.46 

.44
»«

42 
41 
40 
36 
32

27 
25 
23 
22 
22

22 
22
22 
22 
22

22
23
40 
45 

255

630 
395 
330 
310 
300

295
259
202 
162 
147
134

MEAN 
DISCHARGE 

(CFS)

3.8
3.3
2.7 
2.5
2.4

2.5
2.4 
2,4 
2.6 
3,1

2,9 
2,3
2,0 
1.6 
4.0

3.1 
2.6 
2.5 
2.2 
2.3

1,6 
1.6 
1.2 
2.5 
3.0

2.4 
2,3 
2.1

' 2.4 
2.3
...

MEAN
CONCEN* 
TRATION 
(MG/U

7 
7 
7 
6 
9

10 11 ' 

11
11 
10

10 
6 
7 
9 

10

10
9 
10 
SI 

1130

1030 
385 
130 
260 
260

132
44 
23 
26 
23
14

JUNE

MEAN 
CONCEN* 
TRATION 
(MG/U

36
36 
52 
62
47

44 
51
46
4a
47

56 
41 
25 
32
36

25
20 
26 
47 
57

62 
62
42 
38
06

46 
49 
62
57 
46

...

SEDIMENT 
DISCHARGE 
(TONS/WAY)

.79 
,77 
.76 
.76 
,76

.73 

.74 

.66 

.65 

.59

HO• " 
.48 
.42 
.M 
.59

,*9
,!»6 

1,1
9,6 

776

1750 
411 
116 
218 
227

105
31 
13 
11
9,1
5.1

SEDIMENT 
DISCHARGE 
(TONS/OAY)

.37

.32

.36

.42 

.30

.30 

.33 

.31 

.31

.39

,44 
.25 
.10 
.16 
.39

.ei 

.u
,16 
,2« 
.35

.27 

.87
•la
,36
.37

,31
.30 
.35 
.37 
.29
...
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OS291000 WHETSTONE RIVER NEAR BIG STONE CITY, So—Continued

SUSPENDED-SEDIMENT DISCHARGE (TONS/DAY), WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

JULY AUGUST SEPTEMBER

DAY

I
2
3
4
5

6
7
8
9

10

It -
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

MEAN
DISCHARGE

CCFS)

2.0 •
I'l
l'l •
1.2

.95
,62
,63
,50
.44

/ ,47
.75
,94
,75
.64

,62
.75
'73

.73

,77
,68
,27
,06
.01

,56
,50
,06
.04

0
0

MEAN
CONCEN.
TRATION
CMG/L)

43
44
44
43
42

40
39
39
39
38

38
38
3ft
37
37

37
36
36
34
33

32
35
37
41
44

47
42
25
8

...
wo*

SEDIMENT
DISCHARGE
(TONS/DAY)

.23
,15
.14
,13
.14

.10
,09
.07
,05
.05

.05

.06

.10
,07
.06

.06

.07

.06

.07

.07

.07

.06
,03
.01

0

.07

.06

.01
0
•••
•«»

MEAN
DISCHARGE

CCFS)

0
0
0
0
0

0
0
,31
,56
.48

.40
,49
35

.62

.60

.55
'I*

^3
.25

,20
,09
.05

0
0

0
,13
,25

.26

.26

MEAN
CONCEN*
TRATION
CMG/U

5
21
3«

34
32
30
26
23

20
17
15
12
10

7
3
2

(t»*

...
»••

7
12
35
37
37

MEAN
SEDIMENT MEAN CONCEN. SEDIMENT
DISCHARGE DISCHARGE TRATION DISCHARGE
(TONS/DAY) (CF8) (M

,31
.51

• ,40
,21

* ,16

.17

.06
0 ,27
.03 ,56
.04 .75

.04 ,50
,04 ,81
.03 1.1
,04 .92
.04 ,95

.03 ,64

.02 .94

.02 .79

.01 1.0

.01 .92

0 ,44
0 .67
0 .55
... ,%5

,51

... ,50
0 ,«7
.01 .41
.03 .45
.03 .45
.03 ••»

G/U (TONS/DAY)

37 ,03
38 ,05
39 ,04
40 ,02
40 ,02

40 . ,02
40 .01
40 .03
40 ,06
40 ,08

39 ,05
37 ,08
37 .11
35 ,09
33 .08

31 .05
28 ,07
27 .06
27 ,07
27 ,07

27 ,03
27 .OS
27. ,04
27 .04
27 .04

27 .04
27 ,03
27 .03
26 • ,03
26 ,03

•«• ••••
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05291500 BIG STONE LAKE AT ORTONVILLE, MN

LOCATION.--Lat 45 0 18'18", long 96°26 1 57", in NW%SW% sec.9, T.121 N., R.46 W., Big Stone County, Hydrologic Unit 
07020001, at powerplant intake at west edge of Ortonville, 0.5 mi (0.8 km) north of concrete dam at outlet, 
0.5 mi (0.8 km) southwest of Ortonville.

PERIOD OF RECORD.--March 1937 to current year.

GAGE.--Nonrecording gage read once a day. Datum of gage is 957.69 ft (291.90 m) above mean sea level. Prior 
to Sept. 17, 1947, nonrecording gage at site 0.5 mi (0.8 km) south at same datum. Sept. 18, 1947, to 
June 30, 1963, water-stage recorder at site 0.5 mi (0.8 km) south at same datum. Sept. 21, 1959, to June 30, 
•1963, supplementary nonrecording gage read once daily, at .present site and datum.

REMARKS.--Natural lake with concrete dam at outlet. Fixed crest of dam is at 5.95 ft (1.814 m), with one 5 ft 
(1.5 m) and two 2.5 ft (0.76 m) gates with lowest sill at 0.71 ft (0.22 m).

Silt barrier dam 700 ft (213 m) upstream in outlet channel of lake completed July 7, 1958; crest at 5.9 ft 
(1.80 m). Supplementary nonrecording gage readings used for stages below crest of silt barrier to June 30, 
1963. Water level subject to fluctuation caused by wind action.

EXTREMES FOR PERIOD OF RECORD.--Maximum gage height, 12.73 ft (3.880 m) Apr. 17, 1952; minimum observed, 3.53 ft 
(1.076 m) Mar. 2, 1957 (strong upstream wind in channel). Minimum observations of 3.10 ft (0.945 m) Mar. 2, 
1940 and 2.20 ft (0.671 m) Nov. 20, 1940 at spillway site are the result of blockage of channel to spillway 
by ice and snow and do not represent lake elevations.

EXTREMES FOR CURRENT YEAR.--Maximum gage height observed, 8.00 ft (2.438 m) Mar. 30; minimum observed, 4.00 ft 
(1.219 m) Sept. 30.

GAGE HEIGHT, IN FEET, OCTOBER 1975 TO SEPTEMBER 1976

Oct. 31 .............. 6.10 Feb. 29 .............. 6.65 June 30 .............. 6.50
Nov. 30 .............. 6.19 Mar. 31 .............. 7.98 July 31 .............. 5.97
Dec. 31 .............. 6.19 Apr. 30 .............. 7.65 Aug. 31 .............. 5.35
Jan. 31 .............. 6.35 May 31 .............. 6.95 Sept. 30 .............. 4.00

NOTE.--Gage-height record other than that shown above is available.
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052920000 MINNESOTA RIVER AT ORTONVILLE, MN

LOCATION.--Lat 4S°l7 t 44", long 96°26'38", in NE*NW* sec.16, T.121 N., R.46 W., Big Stone County, Hydrologic Unit 
07020001, on left bank 400 ft (122 m) downstream from bridge on U.S. Highway 12 and 1,300 ft (396 m) downstream 
from dam at outlet of Big Stone Lake, at Ortonville.

DRAINAGE AREA.--1,160 mi 2 C3.000 km2 ), approximately.

PERIOD OF RECORD.--February 1938 to current year.

REVISED RECORDS.--WSP 89S: 1939. WSP 1508: 1942 (yearly mean).

GAGE.--Water-stage recorder. Datum of gage is 956.38 ft (291.505 m) above mean sea level. Prior to Mar. 31, 
1939, nonrecording gage on downstream side of dam 1,300 ft (396 m) upstream at datum 1.31 ft (0.40 m) higher.

REMARKS.--Records good except those for winter periods, which are fair. Some regulation by Big Stone Lake (see 
preceding page).

AVERAGE DISCHARGE.--38 years, 108 ft 3 /s (3.06 m 3 /s), 78,250 acre : ft/yr (96.5 hm 3 /yr).

EXTREMES FOR PERIOD OF RECORD,--Maximum discharge, 3,060 ft 3 /s (86.7 m3 /s) Apr. 13, 1952, gage height, 12.92 ft 
C3.938 m); no flow Dec. 13, 1940.

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 450 ft 3 /s (12.7 m 3 /s) Apr. 3, gage height, 6.35 ft (1.935 m); 
minimum, 0.18 ft 3 /s CO.005 m 3 /s) Sept. S; minimum gage height, 0.96 ft (0.293 m) Sept. 24, 25.

IN CUBIC FEfcT Pfc'R StCOMO, **TtR YtAh OCTOBER 1975 TO SEPTtMbfcH lf?76 
MEAN VALUES

DAY OEC Jot SfcP

1
2
3
u
5

6
7 '
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
26
29
30
31

TOTAL
MtAN

MAX
MIN

CFSf
IN.
AC-PT

CAL »»
WTR YR

,63
.52
.47
,«7

' .0

l.a
1.)
I.ft
1.3
t.2

.52
• ?7
.76

1.0
.92

,H3
.76
.69
.63
.69

.69
1 .2
2.3
2.3
l.fc

1.4
1 .4
1.1
1,0
.76
.92

31.03
1,0ft
2.3
.27

0
.0010

62

1975 TOTAL
1976 TOTAL

1.1
.03
.5?

1.3
1.3

.69
1.2
1.2
1.3
1.3

1.0
8,1
1.3
1 «<!
1.3

1.3
3,0
4,6
5. 1 '
a.4
2.8
2.5
2.6
2.8
2.6

2.8
2.6
2.8
2,8
3.0
...

73.64
2,45
8.4
.52

.002

.002
146

53507
9495

3,0
2.6
2,8
3. w
3.0

3.0
2,6
2.6
2,8
2.6

2.6
2.8
3.6
2.6
2,8

2.6
2.0
2.e
2.8
2. a
2.7
2.7
2,6
2,6
2.6

2.5
2,5
2.4
2,4
2,4
2, tt

64,6
2.73
3.0
2.4
.002
,003
166

.06 «E*

.95 MfA

2.5
2.5
2.5
2.5
2.6

2.6
2.6
2.6
2.6
2.6

2.6
2.6
2.6
2.6
2.6

2.6
2.6
2.6
2.6
2.6

2,6
2.6
2.6
2.6
2.6

2.6
2.6
2.6
2.6
2.6
2.6

60,2
2.59
2.6
2.5
.002
.01/3
159

N 37.0
N 25.9

2.6
2.6
2.6
2.6
2.6

2.o
2.6
2.6
2.6
2.7

2,7
2,7
2.7
i, 7
2.6

2.6
2.8
2.8
2.6
2,8

2,6
2.6
2.9
3.0
3.1

3.!
3.1
3.1
3,1
...
...

60,7
2, .78
3.1
2.6
.002
.003
160

*Ax 649
MAX 346

2.5
2. 1
2.1
2,5
2.6

2.5
2,8
2.P
i."
3.4

3.4
3.S
3,4
3.4
3.4

3.4
3.4
5.0
6.4

20

173
158
153
231
278

311
312
311
332
346
336

3023.5
97.5
346
2.1
.06
.10

6000

WIN .27
«IM ,24

31"
317
344
295
305

*ei
26-*

25$
219
24u

231
203
195
239
192

129
166
204
171
132

65
52
34
45
42

41
41
39
41)
79

...

5181
173
343
34

.15

.17
10260

CfSM
CPS"

53
156
35
26
77

27
C3
22
21
22

6,6
5.7
6. -9
5.6

24

11
13
23
7.7
6,6

7,9
14
14
14
13

16
13
9,4
7.6
6,6

19

710,6
22.9
156
5.6
.02
,02

1410

,03 I"
.02 IM

52
7,3
7.0
3.7
3.9

4.2
4.1
3.8
3.3
2.5

2.3
2.6
2.1
2.0

11

1.7
4,5
1.2
,90
.96

1,9
2.0
1.9
2.5
2.0

2,0
1.7
1.6
1.9
1.7
...

140.46
4.66

52
.90

,004
.005
279

,«3 AC-PT
^30 AC-FT

i .0
1.3
1 . u
1,4
1,2

1.*
1,1
l,i<
.94

1.1

.99
1,0
1.1
1 ,«!
1,2

1.2
,98
.90

1,0
1.6

1.5
1,6
1.8
1.6
1,3

1.9
£.1
c!, J
1.8
2.1
1.8

43.4,1
1.40
2.3
.90

,001
.001

8t>

26/90
16640

1.4
1."
1.3
1.6
1.8

1.2
1.1
I."
1.0
1.4

2.0
2,3
2.8
2."
1.1

1.2
,30
,46
,62
,77

,57
,63
,69
.57
.52

.52
1.1
.52
,36
.63
.47

34.23
1.10
2,6
.30

0
.001

66

.52

.38

.63

.34

.24

,«f7
.42
.57
,42
.42

.34

.38
,47
.47
.42

.34

.36

.31

.42
,52

,38
,50
,41
,41
,30

,31
,46
,148
,52
,55
..-

U.58
,42
,63
,24

0
,UO(i4

25
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05293000 YELLOW BANK RIVER NEAR ODESSA, MN
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LOCATION.--Lat 4S°13 I 35", long 96°21'12", in SEVSE* sec.l, T.120 N., R.46 W., Lac qui Parle County, Hydrologic 
Unit 07020001, on left bank 150 ft (46 m) downstream from highway bridge, 2.5 mi (4.0 km) southwest of 
Odessa, and 4.5 mi (7.2 km) upstream from mouth.

DRAINAGE AREA.--398 mi 2 (1,031 km2 ).

WATER-DISCHARGE RECORDS

PERIOD OF RECORD.--October 1939 to current year. 

REVISED RECORDS.--WSP 1388: 1947(M), 1950.

GAGE.--Water-stage recorder. Datum of gage is 953.34 ft (290.578 m) above mean sea level, (Corps of Engineers 
bench mark). Prior to Aug. 28, A940, nonrecording gage at site 150 ft (46 m) upstream at same, datum.

REMARKS.--Records good except those for winter periods, which are fair.

AVERAGE DISCHARGE.--37 years, 56.9 ft 3 /s (1.61 m 3 /s), 1.94 in/yr (49 mm/yr), 41,220 acre-ft/yr (50.8 hm3 /yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 6,970 ft 3 /s (197 m 3 /s) Apr. 9, 1969, gage height, 19.07 ft 
(5.813 m) from floodmark; no flow Jan. 26 to Feb. 8, 1940, Jan. 8, 9, 1942, Jan. 25 to Feb. 25, 1959, 
Feb. 11 to Mar. 9, 1965, Aug. 27-31, 1976.

EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 300 ft 3 /s (8.50 m 3 /s) and .maximum:

Date Time 

Mar. 24 1645 

a Ice jam 

Minimum discharge, no flow Aug. 27-31.

Discharge 
(ft 3 /s) (m 3 /s)

612 17.3

Gage height 
(ft) (m)

a6.97 2.124

DAY OCT

IN CUBIC FEfT PtR SECOND, «AT£» YEAH OCTOBER 1975 TO SfcPTtMbtR 1976 
VALUES

DEC JAN JUU AU6 SEP

1
2
3
u
5

6
7
ft
9

10

11
12
13
14
15

16
17
16
19
20

21
22
23
24
25

26
27
26
29
30
31

TOTAL
MtAN
MAX
MIN
AC.FT

CAL YR
wTR YR

.39

.25

.19

.17

.30

.31

.35

.36

.50

.52

.56

.55

.55

.51

.52

.47

.46

.so

.52

.51

.51

.54

.71
,9J
.92

1.4
1.6
i.o
1.3
1.3
1.1

20.22
.65
1.6
.17
40

1975 TOTAL
1976 TOTAL

1.1
1.2
1.3
1.5
1.5

1.3
1.2
1.0
1.4
1.6

2.4
2.1
2.2
2.2
2.3

2,5
2.0
2.4
2.1
2.2

2.4
2.0
2.6
2.6
2.6

2.1
1 .7
1.5
1.3
1.1
...

56.8
1.6Q
2.»
1.1
113

9956
5575

1.0
,66
.76
.66
,6i

,60
.59
,57
,5b
,56

,55
.50
.54
.54
.53

,53
.53
.52
.52
.52

.52

.52
,52
.53
.53

.54

.56

.59

.62

.66
,66

16. u3
.59
1.0
.52
37

.16 MfcAN
,04 PfcAN

.73

.78
,«5
.94
,9B

1.1
l.l
1.2
1.3
l.o

1.5
1.6
1.7
1.6
1.9

2.1
2.2
2.4
2,4
2.0

2,5
2.5
2.5
2.5
2.5

2.5
•2.5
2.5
2.5
2.6
2.6

56. u8
1.67
2.6
.73
115

27,3
15.2

2.6
2,7
2.7
2,7
2,7

2,7
2,7
2.7
2.7
2.6

3,0
3.1
3.4
3.6
5.3

6.6
9.2

12
15
17

19
?1
22
23
20

25
?6
26

' 26
...
.-»

317.6
11.0

2b
2.6
b30

MAX 612
*AX 5<)5

26
26
26
25
24

23
22
22
22
22

22
22
22
22
23

24
25
2S
33
«1

52
70

220
565
520

409
320
253
196
166
106

3421
110
565
22

6790

WIN .17
MIN 0

126
113
95
6b
76

70
64
59
54'
49

45
41
36
34
31

30
27
25
25
26

23
22
21
21
20

20
21
22
22
21

...

1331
U4.il
126
20

2640

AC.FT
AC-FT

19
17
17
16
15

14
14
13
12
11

10
9.4
e.9
6.4
7,b

7.2
7,0
6.6
6.8
6.2

5.6
5,6
5.6
5.5
5.3

5.2
5.1
4.9
0.7
0.5
4.4

263,5
9,15

19
4.4
562

19750
11060

4.2
3,6
3.2
2.6
2.3

2,1
2.0
2,0
1.9
1.7

1,7
1.4
1.4
1,2
1,7

1.8
1.9
2.1
1.7
1.5

.96

.85

.60
1.4
2.2

2.0
1.5
,96

1.2i'.i
...

54,79
1.63
4.2
,60
109

.01

.75

.53

.59

.48.

<32
,28
.io
.25
,21

,20
,23
-.26
.25
.18

.21
,18
.21
.22
.22

,19
.19
,ie
.17
.15

,16
.17
.15
,13
.10 '
.11

6.40
,2/
,ei
.10
17

,13
.14
.14
.10
.12

.10

.11

.09
,08
.09

.10

.13

.15

.23
,20

.16

.17

.14
,10
,08

,05
.03
.03
.03
.02

.01
0
0
0
0
0

2.73
,068
.23

0
5.4

.02

.05

.05
,0«
,04

,03
.02
,07
.10
.u
.10
,10
.09
,08
.11

.09

.07

.05

.05

.05

.05
,06
.0?
.09
.09

.11

.1*

.17

.17

.21

...

2,49
.063
.21
.02
«,9
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05293000 YELLOW BANK RIVER NEAR ODESSA, MN--Continued

WATER-QUALITY RECORDS 

PERIOD OF RECORD.--Water years, 1961-62, 1974 to current year.

PERIOD OF DAILY RECORD.--
SPECIFIC CONDUCTANCE: October 1973 to current year. 
WATER TEMPERATURES: October 1973 to current year. 
SUSPENDED SEDIMENT DISCHARGE: October 1973 to current year.

REMARKS.--During the winter period, suspended-sediment samples were collected monthly and daily sediment concen 
tration was estimated on the basis of water records and monthly sediment samples. Water temperatures and 
specific conductance were obtained once daily during open water period and monthly for the winter period.

EXTREMES FOR PERIOD OF DAILY RECORD.--
SPECIFIC CONDUCTANCE: Maximum daily observed, 1,200 micromhos Dec. 20, 1975; minimum daily observed, 300
micromhos Mar. 23, 1976. 
WATER TEMPERATURES: Maximum daily observed, 29°C July 10, 1974, July 17, 1975; minimum, 0.0°C on many days
during winter periods. 

SEDIMENT CONCENTRATIONS: Maximum daily mean, 500 mg/L Apr. 19, 1975; minimum daily mean, no flow Aug. 27-31,
1976. 

SEDIMENT LOADS: Maximum daily, 640 tons (581 tonnes) Apr. 19, 1975; minimum daily, no flow Aug. 27-31, 1976.

EXTREMES FOR CURRENT YEAR.--
SPECIFIC CONDUCTANCE: Maximum daily observed, 1,200 micromhos Dec. 20; minimum daily observed, 300 micromhos
Mar. 23. 
WATER TEMPERATURES: Maximum daily observed, 28°C June 11, July 26; minimum, 0.0°C on many days during winter
period.
SEDIMENT CONCENTRATIONS: Maximum daily mean, 290 mg/L Mar. 25; minimum daily mean, no flow Aug. 26-31. 
SEDIMENT LOADS: Maximum daily, 410 .tons (372 tonnes) Mar. 24; minimum daily, 0 Aug. 22 to Sept. 8.

SPECIFIC CONDUCTANCE {MICKOMHQS/C* *T 25 C)» WATER UAR OCTOBER 1975 TO 8IPTEM8ER 1976

DAY OCT NOV DEC

1
2
3
4
5

6
7
6
9

10

11
12
13
1 4
15

16
17
16
19
20

21
22
23
24
25

26
27
26
29
30
31

925
750
900
600
950

1000
950
975
900
975

925
1100
950
900
925

930
690
690
650
850

850
650
8<!Q
825
615

750
825
760
610
660
650

660
670
670
900
900

660
860
600
600
650

690
850
680
860
850

900
900
660
900
mmm

...
800
850
890
900

990
960
1000
950
950
...

1000
950
1010
970
1010

1000
1050
...
...
...

...

...
1000
...
...

«*<•
mmm
mmm

mmm

1200

...
1000
...
...
...

...
790
...
...
...
...

JAN

7<tQ

730

750

700

740

730

650

465
460

710

MAR

...

...

...

...

...

...
650
...
560
...

...

...
710

...

...

...
mmm

• «•

550

...
345
300
i50
360

395
450
455
520
590
590

APR

595
590
630
650
600

600
610
675
625
610

600
650
600
600
640

610
650
590
590
600

720
690
690
690
690'

670
666
640
590
700
...

MAY

660
730
590
640
670

710
720
640
700
640

640
650
700
660
640

730
730
750
660
630

760
760
780
730
760

610
745
690
690
750
725

JUN

725
610
750
710
650

600
750
775
775
750

800
825
600
600
760

700
750
740
760
750

760
610
610
760
660

730
600
730
625
790
...

Jut
640
790
750
930
860

940
710
660
S90
590

640
. 640
700
560
690

630
650
620
•>*•
700

570
660
*<••
600
mmm

650
mmm

590
mmm

650
mmm

AUC

720
***

720
»••
740

...
740
mmm
mmm
660

...
750
mmm
670
...

750
...
750
mmm
mmm

760
•••
•••
mmm
mmm

mmm
mmm
mmm
mmm
mmm
mmm

SEP

710
...

740

MONTH 665 635 702 749 662
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05293000 YELLOW BANK RIVER NEAR ODESSA, MN--Continued

TEMPERATU«§ IDES. C) Of WATER, WATEH YEAR OCTOBER 1975 TO SEPTEMBER
ONCE-DAILY

MOV DEC

1
2
3
(I
5

6
7
0
9

10

11
12
13
14
IS

16
17
16
19
20

21
22
?3
24
25

2b
27
28
29
30
31

». 5
10.0
10. S
15.0
13.0

12.0
15.0
lb.0
7.5
8.0

9.5
9.5

12.5
13.5
10.5

8.0
6.0
7.5
6.5
10.0

10.5
10.0
8,0
7.5
7.0

5.5
o.o
5.0
6.0
5.0
6.5

7.5
5.0
8.5
9,0
9.5

11.5
10.0
7.5
7.5
5.5

5.0
2.0
0.5
3.0
3.5

2.0
3.0
1.0
4.0
...

...
1.5
1.0
0.5
1.0

.0

.0

.0

.0

.0
...

1.0
1.0
1.0
1.0
0.5

0.5
0.5
.».
.».
...

.».

...
0,5
...
.•.

...

...

...

...
b.o
...
0.0

...

...

...
0,5
...
...
...
...

JAN

0,0

0.0

fEB MAR

...

...

...

...

...

...
1,0
...
0,0
...

...

...
1,0
...
...

...

...

...

...
3,0

...
1.0
1.0
1.0
l.o

1.5
3.0
4.0
5.5
6.0
6.5

APR

5.0
5,0
6,0
...
6,0

8.5
9,0
9,0
10,5
11.5

11.5
9.5

13,0
15,0
15,0

16.0
14.5
12,5
10,5
H.O

13,0
13,5
12,0
9.5
9.5

11.0
13.0
12,0
12.0
12,5
...

MAY

13.0
8,0

10,5
14,0
11.5

12,0
11.5
10.0
12.0
...

...

...
17.0
18.0
17,0

16.5
18.0
17,0
17,0
18,5

17,0
15,5
15.0
18,0
18.5

16.0
15.0
18.5
16.5
16.5
18.0

JUKI

19,0
19,5
20,5
21,0
83.5

Zi.5
25,0
26.0
26,0
27,0

28,0
22,0
23,5
22,0
16,0

19,0
20,0
18,0
16,0
18,0

22,0
23,5
20,0
20,0
21.5

22,0
19.5
23.0
22,0
24,0
...

JUL

23.0
19.0
18,0
19.0
21.5

25,0
25,5
25,5
26,5
23,0

21,0
21,5
26,5
26.5
21*0

17,0
21.0
18.0
...

23,0

...
21.0
...
19.0
...

28.0
...

22,0
...

23.5
...

AUC

17.0
...

17,0
...

23,5

...
16,5
»**

• *«

22,0

...
23.5
...

21.0'•-.

21.0
...

26,0
...
...

21.0
...
...
...
...

...

...

...

...

...

...

0.0

0.0 
0,5

0,0 ...
*•* mmm
mmm mmm

0.0 0.0

0.0

o.o 
i.o

0.0 

SUSPfcNOEO.SEOlMtNT DISCHARGE (TONS/DAYJ, wATF« YtAk OCTObER 1975 TO SEPTfeMBfcFc 1976
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SfcP

14.b

14.5

OCTOBER

OAY

1
2
3
a
5

b
7
6
9

10

11
12
13
14

15

16
J7
16
19
20

21
22
23
?4

25

26
27
26
29
30
31

TAL

*EAN

DISCHARGE
(CfS)

.39

.25

.19

.17

.30

.31

.35

.36

.50

.52

.58

.55

.55

.51

.52

.47

.48

.50

.52

.5)

.51

.5a

.71

.91

.92

.4

.6
,4
,3
,i
.1

20.22

MEAN
CONCE*.
TRATIQiw
(MG/U

150
136
133
117
96

lift
108
100
120
93

72
52
74
70
57

62
52
52
60
71

70
77
87
70
64

50
a7
45
46
31
55

...

SEDIMENT
DISCHARGE
(TONS/DAY)

.16

.09

.07

.05

.08

.09
,10
.10
.16
.13

.11
,06
.11
.10
,06

,06
.07
.07
.08
.10

.10

.11

.17

.17

.16

.19
,£o
,17
.16
.11
.16

3.61

DISCHARGE

t.l
1.2
1.3 
1.5 
1.5

1.3 
1.2
1.4 
1.4 
1.6

2.4
2*,2

2.2
2.3

2.5 
?,1 
2.1
2.1
2.2

2.1 
2,4 
2.6 
2.8 
2.6

2.1 
1.7 
1.5

ill

56.8

icmMjjtR
(If AN

COhCEN*
THATION
(MG/U)

67
57
50
62
67

95
69
53
51
57

30
36
70
40
15

22
24
16
9

1C

IB
25
56
35
32

27
17
31
65
20

...

S£Dl Mt NT
DISCHARGE
(TQNS/QAY)

.26
Il6
.18
.25 '
.35

,33
',20

.19

.25

.19

.20

.42

.24

.09

.15

.' »

.10

.05
,06

.12

.16

.39

.26

.22

.15
,0ft
,13
.23
,06
...

Mfc AN

DISCHARGE
CC*S)

1.0
.<$«
.76
.66
,63

.60
,59
.57
,56
.56

.55

.54

.54

.53

.53

',53
.53
.52
,52
.52

.52
,S2
,52
.53
,53
.54'

.56

.59

.62
,66
,68

OfclfcMtjtR

*E AN
CONCEN"
TRATION
CM&/U

19
43
17
13
20

15
23
20
20
22

23
21
19
20
20

20
20
20
19
18

16
17
18
19
20

16
19
19
20
22
24

OISCHAKGt

5.94 16,43

.10 

.04

.02 

.03

.02

!o3 
,03 
.03

,03

!o3 
."3 
.03

.03 

.03 

.03 

.03 

.03

.03 

.02

!<>3
.03

,03 
,03 
,03 
.03 
,01 
.04

1.03
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DISCHARGE fTO*S/DAY), MTtff YEAR OCT08EB 1975 TO SEPTEMBER

JAMjiRY

IJAY

!
2
3
4
5

6
7
ft
9

10

1 1
'2
13
14

15

'6
17
Id
19
?<>

?1
?2
?i
24 
?5

?o
27
?rt
?9
30
31

AL

"{•AM

DISCHARGE
(Cf-5)

.73

.78

.«5
,9«i
.98

1.1
l.t
1.2-

1.3
1."

1.5
1.6
I. 7 '

J ,*i
1.9

2.1
2.2
2.4
2." 
2.«

2.5
2.5
2.5
2.5
2.5

?.5
2.5
2.5
2.5
2.6
2.6

•58,08

OTSCHAKGfc

26
27 
26 
28 
2fl

30 
30 
3a 
53 
75

9b 
ill

ua
106
93

OP 
66

63 
5?

52
U7
4?

36
31

.05 

.06 

.06 
,07

.0° 

.09 

.11 

.19 

.28

.3,? 

.35

.33 
,«7 
.57

.64 

.67 
,e>9 
,60 
,53

.46

.45 

.44 
,<-3 
.39

.37 

.35

.25 
,22

(CKS)

2.7 
2.7 
2.7 
2,7

2.7 
2.7
?.7
2.7
2.8

3.0 
5.1 
3,« 
3.8 
5.3

9.2
12 
(5 
17

19 
?t
22
23

26
26
26

317,6

FEBRUARY

TRATJON

36
39
40
43

44
47
49
51
53

55
57
60
58
52

47
41
33
26
19

13
22
27
33
43

20 
1« 
13

seuiMfc^T
DISCHARGE
CTONS/lJAY)

.24

.26
,28-.29

.31

.32

.34
,36
.37
.10

.45

.48

.55

.60
,7«

,66
1.0
1.1
1.1
.87

,67
1.2
1.6
2,0
2.0

2.9
1."
,96
.91
...
...

MfcAN

DISCHARGE
(C*S)

26
26
26
25
24

23
22
12
22
22

22
22
22
22
23

24
25
20
33
41

52
70

220
565
520

409
32U
253
196
168
146'

MEAN
CONCEN
TRATION
(MG/O

13
12
11
9
9

7
5
5
6

10

15
26
24
22
20

19
17
18
26
15

30
122
168
269
290

242
151
147
107
55
56

25,38 3421

DISCHAKGt 
(TONS/DAY)

• 77 
.61

.43 

.40 

.30 

.46 

.59

.89 
It*
1.4 
1.4
1.2

1.2 
,1 
,« 

2.4 
1.7

4,2
23

100
410
407

267
130
100
57
25
22

1564.88
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DISCHARGE (TONS/HAY), *ATt« *EAk OCTOBfcK 1975 TO SfcPTfc«BEW 1976

APBIL MAY 

Mf AN «fc AN

IAY

1
2
3
4
5

6
7
8
<J

to

11
12
13
1 4

15

16
17
18
19
20

21
22
23
24
25

26
?7
?8
29
30
31

DISCHARGE
CCf-S)

• 128
113
95
8h
7P

70
6 a
59
54
4<9

45
4!
38
34

31

30
27
25
2 e>
26

23
2?
21
21
20

20
21
22
22
21

mmm

THATION
(*G/U

60
7u
54
57
5h

42

7n
70
57
49

6«
9?
ICO
111
106

48
25
34
36
•*!

34
32
21
2?
35

2<9

38
34
41
58

...

UIsCrlARGE
(TONS/DAY)

21
23
1 4

13
12

7.9
12
n
H,3
6.5

8.3
10
10
10
8.9

3,9
l.S
2,3
2,4
2.2

2.1
1 .9
1,2
1.2
1 .9

1.6
2.2
2.0
2,4
3.3
mmm

TOTAL 1331 208.3

fCFS)

17
17
16
15

14 
13 
1? 
1 t

10

fl|9
8,4 
7.8

7.2
7.0
6,8

b\?

5.8 
5.5 
5.3

5.2

4,4

263,5

50
32
29
25
37

46
50 
35 
«4 
14

55
48

8t

7)
78

112
89

58

120
135
129
115

107

OliCHAhGE
(TONS/DAY)

U3
1.1
1.5

1.7
1.9
1.2
1.4
1.0

1.2
1.4
1.2
.93

1.3

1.6
1.2
1.3

1^3

1.5
1.8
1.4

|s3.

1.7
1.9
1.7
1.5
1.4

1.3

DISCHARGE
(CHS)

3)2
2.6

2.3

2.1
2.0
2.0
.9
.7

.7

.4

.4

.2
,7

.«
,92.1-

U5

.98

.85

.60

2J2

2,0
1.5
.96

1.2
1.1
"""

THAI JON

90
54
90

124
65

77
68
80
93
90

65
66
72
85
106

95
74
64
92
64

91
112
96
100
64

54
58
62
57
52

44,06 54,79

OlSCHAKGfc

1." 
.52
,/e
.67

,46
.43

.48

.41 

.30 

!«!7

!*»9

,46 
.48 
.46
.42

.34

.24

'.It,
.38

,29

!l6 
.18 
.15

12, 05
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OlSCHABGE (TOMS/DAY), *ATER YtAK OCTOBE* 1<>75 TO SEPT£Mbfc« 1976

AUGUST

Mf- AN 
CONCEN"

DAY

1
2
4
4
5

„
7
(J
9

10

11
12
13
1U
15

16
17
IS
! 9
20

?2
23
2U
25

27

?<<
30
31

TOTAt

Yt»»

DISCHARGE
(CFS)

,ei
175
.5V
.59
.««

.32
j>«
.30
.25
.21

.20
,23
.28
.25
.18

.21
,1ft
.21
.22
.22

!l"
. 18
.I 7
.15

* 17

!l3
, Id
.11

ft.ao

5575.04

THATTON

Sfl 
53 
63 
e.?
6?

121
122
97

127
132

130 
112 
1 11 
103 
9U

125 
1 no
117
129

95
97

UtSChAKGt
5

.11 

.' 1
,09

,09

.Oft 
,10 
,10

!os

,07 
.OH

.07 

,u7

.ou

2.05

167H.2?

ilSCHAftGfc 
(C<-S)

.15 

!l°

.10
,11
.09
.06 
.09

.23 

.20

,10

.ob 

.03 

.05

!'-'2 

.01

0
0
0

2.73

122l'23

96
70

57
57
57

5o
56

57
56

56
56
56
56
55

55

22
5

SEMwENl
DISCHAftGt
(TONS/DAY)

|05
.05
.03
.02

.02
,02
,01

. .01
,01

.02

.02

.02
,0«
.03

.02

.0 5

.02
,02
,01

.01
0
0
0
0

0
c
0
0
0

MEAN
DISCHARGE

ItfS)

J05
.05
, 0"
,04

,03
.02
,07
.10
.12

.10
,10
,09
,08
,11

,09
,07
.05
.05
.Ob

.05

.06
,07
,0V
,09

. 11

.1"

.17

.17

.21

SEPTEMBER

•MEAN
CONCEN,

(M6/U
OISCHA«6E

3
b
6
5
5

6
5

15
26
27

27
2a
23
27
27

24
26
29
26
26

26
27
27
26
27

26
26
26
27
26

0
0
0
0
0

0
0
0
.01
,01

,01
,01
.01
,01
.01

.01

.01
0
0
0 *

0
0
,01
,01
,01

,01
.01
,01
,01
.01

.bo 2.19 .17
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LOCATION.--Lat 45°12 I 10", long 96°01'20", in SWSiNWSi sec.14, T.120 N., R.43 W., Swift County, Hydrologic Unit
07020002, on left bank 60 ft (18 m) upstream from bridge on U.S. Highway 59 and State Highway 119 at Appleton 
and 8 mi (13 km) upstream from mouth.

DRAINAGE AREA.--90S mi 2 (2,344 km 2 ), approximately.

PERIOD OF RECORD.--March 1931 to September 1935 (no winter records), October 1935 to current year. Prior to 
October 1953, published as "near Appleton."

REVISED RECORDS.--WSP 1308: 1931(M), 1937(M).

GAGE.--Water-stage recorder and concrete control. Datum of gage is 978.00 ft (298.094 m) above mean sea level. 
Prior to Dec. 22, 1952, nonrecording gage at site 4 mi (6 km) upstream at datum 25.17 ft (7.672 m) higher.

REMARKS.--Records good. Flow affected by lakes above station. Occasional regulation at low flow by old mill- 
dam 500 ft (152 m) upstream.

AVERAGE DISCHARGE.--41 years (1935-76), 104 ft 3 /s (2.95 m 3 /s), 1.56 in/yr (40 mm/yr), 75,350 acre-ft/yr 
(92.9 hm 3 /yr).

EXTREMES FOR PERIpD OF RECORD.--Maximum discharge, 5,520 ft 3 /s (156 m 3 /s) Apr. 11, 1969, gage height, 13.78 ft 
(4.200 m); maximum gage height, 14.58 ft (4.444 m) Apr. 9, 1969 (backwater from ice); no flow for several 
periods.

EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 200 ft 3 /s (5.66 m 3 /s) and maximum (*):

Date 
Mar. 22 
Mar. 26

Time 
1645 
1945

Discharge 
(ft 3 /s) (mVs)

566 16.0 
*858 24.3

Gage height
(ft) (m)
6.33 1.929

*6.86 2.091

Minimum discharge, no flow Sept. 7-16.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAW OCTOBER 1975 TO SEPTfcMtJEK 1976
MEAN VAUUtS

DAY OCT

1 48
? 4B
3 48
4 45
5 42

6 41
7 4J
8 39
9 UO

10 40

11 «1
12 42
13 4u
14 40
15 37

16 36
17 35
18 36
19 35
20 13

21 32
22 34
23 33
24 35
25 43

26 4b
27 4U
28 44
29 41
30 42
31 43

TOTAL 1247
MfcAN 40,3
MAX 48
WIN. 32
CFSM .04
I*. .05
AC.FT 2470

CAL VR 1975 TOTAL
UTR YR 1976 TOTAL

MOV

42
42
42
43
4?

44
47
48
49
50

51
54
46
46
76

64
58
57
60
42

16
21
42
67
61

54
50
50
50
48

...

146?
48.7

76
16

.05
-.06

2900

54216
23296

DEC

45
41
42
43
42

42
40
39
40
40

41
41
40
38
34

31
28
26
26
27

27
28
26
28
29

30
30
31
32
32
32

1074
34,6

45
26

.04

.04
2130

,50 MEAN
,06 MEAN

JAN

42
32
29
25
22

20
17
13
U
8,9

9,4
10
11
12
13

14
15
17
18
19

21
20
20
20
20

«!0
20
23
22
22
23

579,3
18.7

32
8,9
.02
.02

1150

149
63.7

FfB

23
22
21
21
20

20
20
20
20
20

20
21
24
24
26

28
33
33
33
36

38
42
46
54
61

71
90
122
166
...
...

1177
40.6
166
20

,04
.05

?330

MAX 1040
MAX 737

MAR

148
113
109
92
64

82
78
70
64
62

63
64
64
00
55

54
55
65

111
200

357
502
476
449
535

737
607
488
453
418
378

7093
229
747
54
.25
.29

14070

WIN
MIN

APR

465
444
422
296
284

276
266
?51
232
222

209
200
188
181
177

176
166
I5ti
156
157

156
156
155
151
146

145
142
141
139
136
...

6095
203
365
136
.22
.25

12090

1,1 CFSM
0 CFSM

MAY

145
125
123
124
115

106
107
104
99
95

94
90
68
62
82

81
85

102
93
84

79
76
72
f>8
65

61
60
58
57
56
54

2721
87,8
145
54

.10

.11
5400

,16 IN
,07 IN

JUNi

53
50
47
44
42

40
38
46
35
35

35
35
38
32
30

30
30
30
40
26

28
27
26
26
32

46
3o
46
39
38

...

1062
35,4

53
26

.04

.04
2110

2.23
.,96

JUU

36
45
33
29
29

26
27
26
26
24

24
24

40
33
27

27
26
24
22
16

13
10
5.8
9.0

11

7,9
9.0

11
9,0
6.5
9.2

647.4
20.9

36
5.8
.02
.04

1280

AUG

8.4
8,0
7.6
M
6,9

6,0
5.5
5.0
4.5
4,2

5.0
2.6
4,8
5,9
5,0

5.4
5.9
5,7
4,6
4.0

3.0
2.4
1.5
.90
,82

,64
,18
.24
.31
,33
,i«

121.96
3.93
8.4
,18

,004
,005
242

SEP

.35
,36
.43
,46
.20

,01
U
0
0
u

y
u
u
u
0

0
.36

1,9
*.9
1,6

.50

.12
1.2
2.0
1.2

,60
.35
,64
,86

, .35
...

r/,40
.58
3,9

0
0

,0007
35

AC-FT 107500
AC-FT 46210

0



324 MINNESOTA RIVER BASIN 

05300000 LAC QUI PARLE RIVER NEAR LAC QUI PARLE, MN

LOCATION.--Lat 44°59'42", long 95°55'09", in SWfcSWfc sec.27, T.118 N., R.42 W., Lac qui Parle County, Hydrologic 
Unit 07020003, on right bank 40 ft (12 m) downstream from highway bridge and 0.5 mi (0.8 km) southwest of 
village of Lac qui Parle.

DRAINAGE AREA.--983 mi 2 (2,546 km 1 ).

PERIOD OF RECORD.--April 1910 to November 1914; March 1931 to current year (winter records incomplete prior to 
1934). Published as "at Lac qui Parle," 1910-14.

REVISED RECORDS.--WSP 1308: 1912(M), 1935(M).

GAGE.--Water-stage recorder. Datum of gage is 951.98 ft (290.164 m) above mean sea level (Minnesota Highway 
Department bench mark). Apr. 27, 1910, to Nov. 15, 1914, nonrecording gage at site 2 mi (3 km) downstream 
at different datum. Mar. 17, 1931, to Mar. 9, 1937, nonrecording gage at site 40 ft (12 m) upstream at 
present datum.

REMARKS.--Records good except those for winter periods, which are fair.

AVERAGE DISCHARGE.--45 years (1912-13, 1931-32, 1933-76), 119 ft j/s (3.37 m j/s), 1.64 in/yr (42 mm/yr), 86,220 
acre-ft/yr (106 hmVyr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 17,100 ft j/s (484 m j /s) Apr. 10, 1969; gage height, 18.94 
ft (5.773 m, from floodmark); maximum gage height, 19.37 ft (5.904 m) Apr. 9, 1965, from floodmark, back 
water from ice; no flow at times in several years.

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 892 ft j /s (25.3 m j /s) Mar. 26, gage height, 4.32 ft (1.317 m) 
backwater from ice; maximum gage height, 5.77 ft (1.759 m) Mar. 25 (backwater from ice); no flow for many 
days.

DAY OCT

DISCHARGE, IN CUBIC FfcfcT PER SECOND, «ATE« YEAH uCTOBEP 1975 TO SEPTEMBER 1976
MEAN VAUUES

MOV DtC JAN FEB APR JUIv JUL

1
2
3
4
5

6
7
6
9

10

11
12
13
14
15

16
17
IB
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL
MEAN
MAX
MJ N
CFSM
IN.
AC»FT

CAL VR
WTR VR

1
1

1
1
2
2
3
3

20

.0

197S
1976

.35

.30
,23
.23
. '9

.16

.12
,08
,18
.23

.30

.38

.35

.36

.16

.08

.05

."3

.03

.03

,03
,03
.50
.0
.2

,5
,8
,?
,6
.0
.0

.70
,67
3.0
.03

0
008
41

TOTAL
TOTAL

'3.3

3.2
3.5
3.5
2.9

2,7
2,2
1,6
1.7
2.1

4, 1
4.9
5,0
4.4
4.4

4.0
3,0
2,0
2. a
2,6

•2.6
2.6
2.6
2.6
2.6

2.2
2.2
2.1
2.1
2,0
...

87,5
2.92
5.0
1.6

,002
.003
174

15473
10725

1.9
1,9
1.8
1,8
1.7

1.6
1.6
1.5
1.5
1,"

1.4
1.3
1.3
1.2
1.2 «

1.2 i
1.1 <
1.1 '
1.1 i
1,1 a
1.2 i
1,4 <
1.5 i
1.5 i
1.5 J

1.5 i
1.5 ;
1,5 i
1.5 1
1,5 1
1,5 1

44.8 t>i
1.45 2.
1.9 i
1.1 1

.001 ,0
,002 ,C

89 1

,57 MEAN 42,
,94 MEAN 29,

.5 1
,6 1
,6 1
.7 1
.7 1

.7 1

.7 1

.7 1

.7 1

.7 1

.7 1

.7 1

.7 1

.8 1
>.o i

!.2 1
'.4 1
».5 1
.5 1
.6 2

.6 2

.J6 2

.5 2

.4 3

.3 6

.2 12
,1 73
,0 78
,9 78
.9 -
,e

,0 266
00 9.
.6
.5 1
02 ,
02 ,
23 5

4 MAX 9
3 «AX 7

.7

.6
,5
.5
,4

,3
.3
, i
,3
.3

,3
,3
.3
,4
.5

.6
,7
.6
,9
.0

.1
,2
.3
.0
.0

..
--

.6
88
78
.3
01
01
66

72
90

80
Jit
68
5fl
54

56
56
54
52
50

50
50
50
50
50

51
52
56
70
62

130
460
630
720
760

790
553
426
372
337
286

6649
214
790
50

.22

.25
13190

MI* ,03
MlN 0

261
224
205
198
179

171
145
1 22
106
100

91
83
76
70
67

6S
59
56
56
52

47
46
44
43
44

43
4(1
4(1
45
42

...

2818
93,9
261
42
.10
.11

5590

CFSM
CCSM

39
36
35
32
32

3u
40
29
26
25

23
21
21
21
19

17
ir
15
13
13

1*
tu
9.9

12
15

13
15
14
12
1?
13

631.9
20,4

39
9,9
,02
.02

1250

.04 IN
,03 IN

12
9,5
7,2
B,2

10

9,0
'.1
5.7
4.5
3.3

4,4
2,8
2,1
1.5
3,7

3.1
1.7
1.3
,65

1.0

,86
.52
.42

1.5
2.8

2.5
3,3
4,8
3,4
1.1

119,95
4,00

\a.
.42

.004
,005
238

.59 AC-FT
,41 AC-FT

1.3
.70
,55
.54
.<»7

.32

.54

.52
,,»7
.13

,OU
Jo3
.02
. u 1
,01

0
0
0
0
0

u
0
0
0
p

0
0
0
(1
0
0

5,49
, JB
1.3

0
0

.0002
11

30090
2127U

SEP

0 
0' 0 

u 
0 
0 
0

fv>
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05301000 - MINNESOTA RIVER NEAR LAC QUI PARLE, MN

325

LOCATION.--Lat 45 8 01'17", long 95 8 52'05", in NW%NE% sec.24, T.118 N., R.42 W., Chippewa County, Hydrologic Unit 
07020004, on left bank 200 ft (61 m) downstream from dam at Lac qui Parle Outlet, 2.4 jni (3.9 km) northeast of 
village of Lac qui Parle, and 3.5 mi (S.6 km) west of Watson.

DRAINAGE AREA.--4,050 mi 2 (10,500 km 2 ), approximately. 

PERIOD OF RECORD.--October 1942 to current year.

GAGE.--Water-stage recorder. Datum of gage is 900.00 ft (274.320 m) above mean sea leve. (levels by Corps of 
Engineers). Prior to Nov. 10, 1944, at datum 0.20 ft (0.061 m) lower.

REMARKS.--Records good. Part of flow from 2,050 mi 2 (5,310 km2 ) of Chippewa River basin at times diverted into 
Minnesota River above station. Some regulation by Big Stone .Lake since Apr. 17, 1937, Lac qui Parle since 
January 1938, Marsh Lake since Nov. 1, 1939, and Odessa Dam since May 1974.

AVERAGE DISCHARGE.--34 years, 625 ft 3 /s (17.7 m 3 /s), 452,800 acre-ft/yr (558 hm 3 /yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 29,400 ft 3 /s (833 m 3 /s) Apr. 12, 1969, gag6 height, 39.75 ft 
(12.116 m); no flow Nov. 17, 1942, Sept. 29, 1947, Oct. 19 to Nov. 18, 1951, Nov. 24, 1952.

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 1,830 ft 3 /s (51.8 m 3 /s) Mar. 30, gage height, 27.13 ft (8.269 m); 
minimum daily, 6.5 ft 3 /s (0.184 m 3 /s) Sept. 27, 30.

DISCHARGE, IN CUBIC m

OAV

1
2
3
a
5

6
7
9
9

10

t!
12
13
10
15

16
17
18
19
20

21
22
23
20
25

26
27
28
29
SO
31

TOTAL
ME AN.
MAX
MlM
AC-FT

CAI, YR
WTH VR

' DCT

72
73
98
133
132

131
131
131
129
126

127
1?7
125
126
12U

123
122
1?3
123
123

122
105
67
66
66

65
hit
62
63
62
61

3202
103
133
61

6350

1Q75 TOTAL
1976 TOTAL

NOW

60
01
ilQ
37
37

3«
37
37
37
37

37
«0
^^
37
37

37
37
37
39
103

130
HI
129
129
129

129
12"
152
l«7
1(56

...

226?
75, u
Io7
37

«y9o

ta&6t
eo9<;

UK

169
169
172
172
170

171
170
170
171
170

170
172
170
171
170

169
169
169
165
162

)59
151
131
131
132

1.32
132
132
132
132
133

a8?«
15*
172
131

9700

>3,0 MfAN
>0.<? "f.AN

JAN'

13'J
i y>u
130
1 lit
!3<J

154
137
137
137
139

1 39
137
136
139
M«

137
139
1«2
150
177

173
1 75
170
1 72
173

173
17<i
171
172
1 71
1 71

«6P7
151
177
134

9300

ay 7
?2l

T PF.S SfeC

f

FSP

160

1 72
1 7.i
17..
170

J7n
169
170
16"
16H

16<»
1 69
160
171
169

169
170
169
169
167

107
16t*
\6f*
16P
167

1 66
165
16o
165
...
...

USKfe
16S
172
1*3

9690

"AX 2020
W4X 1 790

, **Tto vtrfi*
</A|_UtS

1 72

Jut. StP

165

106 
17P

1 99
202

21/J 

226

"57 
1310

I 7?p 
1 790 
1770

19505

1530

1230
1210

1 1 70
1150
1 130
P79
611

395 
MO J
a i a

31'JS3
loud

6239t)

u 5u
U '4 3

•juj,
<ii49
U'J7

4'j9
uSl
a '4 9
UU9

33<*

202
199
173
t U«

149

135
155
132
123
t(.9

107
109
HI
1 11
1 1 1

11 1
1U
111
111
1 11
1 1 1

705U
22tt
U51
107

14990

I 1 1
11 J
1 1 1
11 1
1 1 1

t 1 1
<»!)

^1

5V
46

:<«•
3c
55
<S
35

35
3'*
3«J
55
35

<S
55
35
in
35

35
35
3S
35
36

...

U20
s«.o
11 1
3u

321P

56
46
56
5e
47

37
57
49

37
57

57
37
3"
59
39

49
39
49
3"
37

49
4"
47
59
49

59
49
4/
39
47
47

U74
47, b

49
56

2340

59
39
49
37
57

59
59
59
49
39

39
39

25
!«•
1«

1*»
13
12
12
12

12
12
1 1
1 i
H>

18
4u
40
50
29
29

6v>2
25.9

49
10

1590

<!9
29
40
40
•>P

50
50
51
50
il

52
J>2
il
40
40

40
<!2
16
1 7
17

17
le
iu
12
7.7

6,5
».5
6.3
6,t>
6.5
...

6iS,«
22. C

42
0.5
1410

22
6,5

AC-M 290100



326 MINNESOTA RIVER BASIN 

OS304SOO CHIPPEWA RIVER NEAR MILAN, MN

LOCATION.--Lat 45°06'39", long 9S°47'57", in SEkSEk sec.16, T.119 N., R.41 W., Chippewa County, Hydrologic Unit 
07020005, on right bank 800 ft (240 m) upstream from bridge on State Highway 40, 2.0 mi (3.2 km) upstream from 
small tributary, and 5.5 mi (8.8 km) east of Milan.

DRAINAGE AREA.--1,870 mi 2 (4,840 km2 ), approximately.

WATER-DISCHARGE RECORDS

PERIOD OF RECORD.--March 1937 to current year. 

REVISED RECORDS.--WSP 114S: Drainage area.

GAGE.--Water-stage recorder. Datum of gage is 959.69 ft (292.514 m) above mean sea level. Prior to June 15, 
1942, nonrecording gage on bridge 800 ft (240 m) downstream at same datum.

REMARKS.--Records good except those for winter periods, which are fair. Flow regulated by several small lakes 
above gage. Records of water-quality data for the current year are published in Section 2 of this report.

AVERAGE DISCHARGE.--39 years, 263 ft 3 /s (7.45 m 3 /s), 1.91 in/yr (49 mm), 190,500 acre-ft/yr (235 hm 3 /yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 11,400 ft 3 /s (323 m 3 /s) Apr. 9, 1969, gage height, 15.45 ft 
(4.709 m); no flow at times during 1940.

EXTREMES FOR CURRENT YEAR.--Peak discharge above base of 400 cfs (11.3 m 3 /s) and maximum (*):

Minimum

Date 
Mar. 24
Mar. 27

discharge, 1.8 ft 3 /s (0.

Time 
1000
0500

051 m 3 /s)

Discharge Gage 
(ft 3 /s) (mVs) (ft) 
ice jam *5.96
*1,3SO 38.2 5.

Aug. 27,

r.isoAKfefc, IN C'>n'f- I-EM f t «f Stto'-'i

DAV

1
?
*
a
5

6
7
P
9

10

1 1
12
13
I 4
15

16
17
I"
19
20

21
2?
23
2"
25

26
27
28
29
31
31

nr T

tou
112
9P

) f«
1 1 1

1 fth
9W
96
OS
07

97
QU

102
94
S3

an
75
77
lit
72

71
75
73
*!
*6

99
97
9fl
95
94
98

TOTAL 2830
MfeAM 9

MAX
MJN
C^Sw
JN,
AOM 5

fAl yft J97S
WT» V|> )976

1.3
UJ
7)

,f>5
,06
6)11

TOTAL
TUTAL

M.-IV m

95 Sfc
92 56
9* S?
«9 57
ft7 56

91 5*
87 5p
>< 7 5V
65 59
B3 5V

*0 60

96 60
90 61
86 6 1
66 62

85 62
»3 62
60 63
75 63
*P 64

62 e«
6f> 6«
59 64
5* h«
S>« 64

57 h4
5f- 6d
56 64
56 64
56 64

63

2308 1896
7*>.'? 61,2

96 64
56 5e

.04 ,03
,05 ,00

45'KO 3760

1 2**677,0 Mf AN
51705,2 MEAN

J.s

*3
^3
6?
t.2
hi

fcf)
6'i
59
u,p

S7

57
56
S6
55
55

5 a
54
S3
53

52
51
51
51
51

51
5)
51
51
51
51

1712
5«j,<?

63
51

.03

.03
i«{-o

353 "!A*

1 1 1 * A X

t^ A'

H-H

S)
51
Si
51
S|

SI
Si
Si
51
51

V
Si
55
57
SH

59
fi'i
*• 0

60
h,l

61
63
66
70
76

9.;
1 0 -4

1 J6
1 26
...
...

l«5«
^ it, l
I2e.
51

, 0 S
.04

$691)

27'JO
1 '* 3 («

28, 29, gage height

, >\ AT t C ¥t A^ "C ' HhpJ
VALUt &

Pit. < P K

1 JS *»/9
!bc 9u?
IBM V2h
<•')(• 6t?
220 **'3

2^7 ?5>«
?^n 71*
,'^•5 f-*>9
2*S 641
235 59e.

235 55*
?yj 52"
2 S H 5 '• 6
r'SK M^ 1
25K 469

?5R U6)
25*1 4S\
?ttt) 4 U U

2 7d 42^
29f. 4?l,

<50 « l a
560 4 0 fa
690 396
11HO 391
1 1 5(1 394

125'. 3«7
1^30 374
12HP 362
1200 350
t 1 0 (. _4 '4 0
IfiJO "--

)5<>73 1645n
515 546

133" 979
135 54Q
,?P .29'
.32 .33

«16«n 32(i3(i 1,

M i h ft , ? C H & n ,19
f 1 N< 1 , ft (.fSM ,09

50

, 0.

h J V

MM

32'^

3dtS
297
2tt»*
?H4

?/n
2^2
25!'
2 '4 4
23!

219
20*1
2u3
2',1 1
1 V«

I VO
181
1 75
169
16/4

IS*

152
1 «9
l 4b
1 ul

13?
127
1 24
121
12*'
lie

b!5i
19fcf
325
1 lf<
.1'
.12

2200

I"
It-

height 
(m) 

1.817
1.676

87 ft (0.265

/S Tl. S.IPTLXH

JUf

1 1 l
ion
9h
Hf
M

76
7t.
63
S«
57

64
5u
46
Uh
OS

5"
46
<4«

4ft

40

35
30
2ft
29
«6

53
aw
4 1
4!
42

...

1681
Sh.O

1 1 t)
26

.03

.03
1330

2,56 AC-FT
1 ,03 AC-F I

m).

M l'J/6

JUI

36
i5
31
29
27

2*
r*!
t'O

1 *?
1 1

) /
1 9
15
\ 4
13

13
12
1 1
10
II*

in
11
to
9.1

11

13
26
20
13
] 4
1.7

545.1
17,6

36
q . 1
,009
,ol

1060

25520U
102600

I" 
12 
12

9.3
f ,4

7!l 
6,6

7,2

5,7

3.9

3.5
2.6 
2,4

2^

2.4 
2.2 
1.& 
2,0 
2.2

i.e
,003

SLP 

3,6

3^2 

2.9

2)9 
2. /

3,7
3.5

3.6

3.7

3.8 
3.7 
3,7

3,7 
3.7
3.6
3.7

3,5 
3.7

4,0 
4,2

i,5'0 
4,2 
2,7
,001
.002
206



MINNESOTA RIVER BASIN 

OS304SOO CHIPPEWA RIVER NEAR MJLAN, MN--Continued

WATER-QUALITY REOCRDS 

PERIOD OF RECORD.--Water years 1960-67, 1972 to current year.

327

SUSPfc*DED-SEOl"«* NT OlSCHARGF (TONS/DAY) YMH OCTOBER 1975 TO SEPTtMBtR 1976

DAY

1
2
3
4
5

6
7
e
9

10

11
12
13
14

15

16
17
18
19
20

21
22
23
24
25

26
27
26
29
30
31

MEAN
DISCHARGE

CCFS)

104
10?
98

10«
111

1 06
9P
96
95
97

97
94
102
94
83

80
75
77
74
72

71
75
73
81
86

99
97
9H
95
9(1
<JA

OCTOBER

MEAN

TBATION
SEDIMENT 
DISCHARGE DISCHARGE

26

95
92
93
89
87

91
87

83

90 
96 
90 
88 
8*>

83
80
75
68

59
59
58

57
56
56
56
56

TRATIQN DISCHARGE 
(TO!«S/UAY)

21

MEAN
DISCHARGE 

CCFS)

56
56
57
57
58

58
58
59
59
59

60
60
61
61
62

62
62
63
63
64

64
64
64
64
64

64
64
64
64
04
63

DECEMBER

MfeAN 
CONCEN 
TRATION 
(MCi/U

SEDI^E^T
PISC"A«GE
(TQNS/UAY)

12
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05304500 CHIPPEWA RIVER NEAR MILAN, MN--Continued

SUSPENOED-SFDIMENT DISCHARGE (TONS/OAY), WATER YEAR OCTOBER 1975 TO SEPTfcMBER 1976

APRIL JUNE

DAY

1
2
3
a
5

6
7
8
9

10

11
12
13
t a
15

16
17
18
19
20

21
22
23
ga
25

26
27
28
29
30
31

DAY

1
2
3
4
5

6
7
8
9

10

11
12
13
i a
15

16
17
18
I 9
20

21
22
23
?a
25

26
27
26
29
30
31

MEAN
DISCHARGE

(CFS)

979
942
926
867
813

758
713
669
631
596

558
529
«506
481
a69

461
45!
aao
429
a?o

aia
ao6
396
391
39a

387
373
362
350
3«o
... '

MEAN
DISCHARGE

(CFS)

36
35
31
29
27

23
21
20
18
17

17
19
15
la
13

13
12
11
10
1ft

10
11
10
9.1

11

13
26
20
13
14
17

MEAN
CONCEN
TRATION
(MG/L)

...
8A

100
9A
95

95
95

111
1 "2
130

111
111
"5
9A
106

109
145
l*»a
160
161

...

...

...

...

...

103
122
118
123
...
...

JULY

MEAN
CONCEN.
TRATJON
(MG/L)

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...
51

...

...

SEDIMENT
DISCHARGE
(TONS/DAY)

...
224
250
229
209

190
183
200
2<t?
209

167
159
130
127
13a

136
177
195
185
183

...

...

...

...

...

108
!23
115
116
...
...

SEDIMENT
DISCHARGE
(TONS/OAY)

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...
--*
...

...

...

...

...

...

...

...

...
l.S
...
...

MEAN
DISCHARGE

(CFS)

325
308
297
?8B
2«<i

270
262
250
j>aa
231

219
?oft
203
201
19a

190
181
175
169
16<>

158
152
t a9
148
lai

132
127
12"
12!
120
119

MEAN
DISCHARGE

(C*S)

1"
1?
12
9.9

1 1

9.3
8,4
7. a
7.1
6.6

7.2
9.4
7.4
7.2
6.5

6.0
5.7
5, a
fl.8
3. <>

3.5
2.8
2.0
2.5
2.6

2.0
2.2
1.8
2.0
2.2
2.1

MEAN
CONCEN- SEDIMENT
TRATION DISCHARGE
(MG/L) (TONS/DAY)

... ...

... ...

... ...

... ...

...

... ...

... ...
08 U6

... ...

... ...

... ...

... • ...

... ...

... ...

... ...

... ...

... ...

... ...

... ...
67 30

... ...

... ...

... ...

... ...

...

... ...

... ...

... ...

... ...

... ...

...

AUGUST
MEAN

CONCEN- SEDIMENT
TR»TIC'N DISCHARGE
(MG/L) (TONS/DAY)

... ...

... ...

... ...

..V ...

...

... ...

... ...

... ...

... ...

...

... ...

... ...

... ...

... ...

...

..* mmm
mm m mmm

mmm ...

... ...

...

... ...

... ...

... ...
73 ,«9

...

... ...

... ...

... ...

... ...

... ...

... ...

MEAN
DISCHARGE

(CFS)

110
106
96
88
61

76
70
63
5ft
*7

6a
50
UK
06
«5

50
06
UK
ot>
0C

35
JO
28
29
a6

53
Uft
u\
ui
<*<?

...

MEAN
DISCHARGE

(CFS)

2.7
3.6
3.4
3, a
3.2

2.9
3.0
2.9
2.7
2.8

3."
3.7
3,5
3.7
3.6

3,7
a.o
3,8
3.7
3.7

3.8
3,7
3,7
3,6
3.7

3.5
3.7
3.8

. a.O
«.2
...

MEAN
CONCEN
TRATION
(MG/L)

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

76
...
...
...
...

...

...

...

...

...

...

SEPTEMBER

MEAN
CONCEN
TRATION
(MG/L)

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

45
...
...
...
...

...

...

...

...

...

...

...

...

...

...

...

SEOI M E N T
DISCHARGE
ITQNS/UAY)

...
— — .
...
...
...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

7.2
...
...
...
...

...

...

...

...

...

...

SEDIMENT
DISCHARGE
(TONS/WAY)

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

.*5

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...



MINNESOTA RIVER BASIN 

05.311000, MINNESOTA RIVER AT MONTEVIDEO, MN

329

LOCATION.--Lat 44°56'00'-'-, loiij/95°44'00", in NW%NW% sec.19, T.117 N., R.40 W., Yellow Medicine County, Hydrologic 
Unit 07020004, on right'bank 10.0 £t (30 m) upstream from bridge on U.S. Highway 212, at Montevideo, and 400 ft 
(122 m) downstream f.r6fii: ;dhippewa River. •

DRAINAGE AREA.--6,180 mi z (16,000 km*), approximately.

WATER-DISCHARGE RECORDS

PERIOD OF RECORD.-'-July 1909 to September 1917, October 1917 to September 1929 (no winter records), October 1929 
to current year. Prior to October 1939, published as "near Montevideo." Monthly discharge only for some 
periods, published in WSP 1308.

REVISED RECORDS.--WSP 1035: 1919(M). WSP 1085: 1935-36. WSP 1508: 1912, 1925(M), 1929(M).

GAGE.--Water-stage recorder. Datum of gage is 909.12 ft (277.100 m) above mean sea level. July 22, 1909, to 
Feb. 4, 1932, nonrecording gage at bridge 600 ft (183 m) downstream at present datum. Feb. 5, 1932, to 
Nov. 26, 1934, nonrecording gage at bridge 100 ft (30 m) downstream at present datum.

REMARKS.--Records good except those for winter periods, which are fair. Flow regulated by Big Stone Lake since 
Apr. 17, 1937, Lac aqui Parle since January 1938 and Marsh Lake since Nov. 1, 1959. . ^

AVERAGE DISCHARGE.--55 years (1909-17, 1929-76), 672 ft 3 /s (19.03 m3 /s), 486,900 acre-ft/yr (600 hnVyr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 35,100 ft 3 /s (994 m3 /s) Apr. 1.2, 1969, gage height, 21.68 ft 
(6.608 m), from high-water mark; no flow for several days in 1933-34, 1936.

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 2,270 ft 3 /s (64.3 m3 /s) Mar. 30, gage height, 8.68 ft (2.646 m); 
minimum, 7.5 ft 3 /s (0.21 m3 /s) Sept. 30, gage height, 0.70 ft (0.213 m).

DAY OCT

DISCHARGE, IN 

NOV DEC

CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 
MEAN VALUES

JAN FEB APR JUN JUL AUG SEP

\
2
3
a
5

t>
7
8
9

10

11
12
13
lil
15

16
17
18
19•20

21
22
23
24
25

26
27
26
29
30
31

TOTAL
MEAN
MAX
MIN
AC. FT

CAL YR
WTR YR

116
111
110
152
168

163
1S7
202
201
166

192
205
203
203
196

195
196
179
165
162

159
159
131
111
105

105
iOil
102
102
105
105

«782
154
205
102

949Q

1975 TOTAL
1976 TOTAL

10U
104
102
90
81

82
60
79
79
76

81
83
78
71
71

71
71
71
71
90

160
190
190
165
185

190
190
190
200
220
...

3537
116
220
71

220
225
225
225
225

225
225
225
225
225

225
225
225
200
220

220
220
220
220
220

220
220
210
180
180

160
160
180
180
160
160

6530
211
225
180

7020 12950

219326.0
110773.0

MEAN
MEAN

180
180
180
160
180

180
180
180
180
160

180
160
160
ieo
180

160
160
180
ieo
190

205
215
215
215
215

215
215
215
215
215
215

59fe5
192
215
180

11630

601
303

215
215
215
215
215

215
215
215
215
215

215
215
215
215
220

220
220
220
220
220

220
220
220
225
225

225
225
225
22b

...

6340
219
225
21S

12560

MAX 2910
MAX 2250

225
225
225
22S
225

230
230
235
240
245

260
290
290
260
260

290
320
490
560
550

548
557
750
1020
1«30

17.70
1980
2060
2100
2220
2250

22600
729

2250
225

44830

MIN
MIN

2220
2190
2160
2130
2070

2020
1950
1890
1640
1790

1760
1730
1710
1660
1640

1620
1560
1560
1510
1120

1030
1020
1010
842
797

601
769
567
571
571
...

44168
1472
2220
571

67610

40
7,6

571 210
574 210
579 205
567 176
598 170

590 170
590 165
590 119
582 100
556 77

3S8 65
324 64
316 62
274 60
256 61

249 62
247 64
247 67
243 . 68
226 66

216 69
2-16 69
216 67
216 72
216 • 76

161 69
219 67
217 67
2i« 69
210* —— 69
210 ...

10692 2939
351 96.0
598 210
181 60

21600 5830

AC»FT 435000
AC-FT 219700

66
66
66
67
65

64
60
60
b6
5>2

46
47
46
47
4tt

42
42

. 42.
43
41

39
39
39
36
39

41 '

40
41
39
39
38

1504
46.5

66-
36

2980

37
37
37
36
37

36
36
37
37
36

36
36
36
30
20

19
20
20
19
19

17
16
13
12
12

12
15
24
27
27
29

827
26.7

36
12

1640

JO
io
29
<J9
ii
31
Si
3l
*2
?2

32
34
56
io
*<»

29
29
24
16
15

15
15
is
13
9,4

10"8,4

7,6
7,6
7.6
...

689,0
£3,0

36
7.6
1370



330 MINNESOTA RIVER BASIN

05311000 MINNESOTA RIVER AT MONTEVIDEO, MN--Continued

WATER-QUALITY RECORDS 

PERIOD OF RECORD.--Water years 1962-66, 1972 to July 1976 (discontinued).

KATfR QUALITY DATA, *ATER VEAR OCTOBER 1975 TO SEPTEMBER 1976

DATE

OCT
22...DEC
02...

JAN
05. .,
30...

?7...MAR"
29. ,,

MAY
05...

I 41 ...
JUL
21...

OATS

OCT
22...

DEC
02...

JAN
05. ,,
30...

FES
27. ,,

MAR
29. ,,

MAY
05...

JUKI
14, ,,

JUL
21...

DATE

OCT
22...

DEC
02,..

JAM
05... .
30...

27.,,
MAR
29, ,.

05.,,
JlJN

}4, , .
JUL
21 ...

TIME

0930

0950

1400
1300

»005

1530

1445

1045

! 000

DIS
SOLVED
MAG
NE
SIUM
(MG)

(MG/L)
(00925)

43

53

53
56

56

40

u?.

50

55

OTS-
SOLVfcO
SOLIDS
(SFSI-
DUE AT
180 C)
(MG/L)

(70300)

536

583

645
671

669

497

476

554

5/3

JNSTANw 
TANEQUS 

DIS-

(CFS)
(00061)

155

225

195
216

22?

2110

593

57

41

1 DIS
SOLVED
SODIUM
(VA)

(MG/L)
(00930)

36

25

29
29

30

17

18

27

33

DIS
SOLVED
SOLIOS
(SUM Of
COMSTI-
TUEMS)
(MG/L)

(70301)

499

573

600
620

625

457

442

513

562

SPt- 
CIMC

DUCT-
ANCE

MHOS)
(00095)

765

822

950
979

VI?

750

674

875

860

PERCENT
SODIUM

(00932)

17

11

1?
1 1

12

9

10

)2

15

DIS
SOLVED
SOLIDS
(TDK'S
PER

AC-FT)
(70303)

.73

.79

,88
.'I

,9}

,68

.65

.75

.78

PN

(UNITS)
(00400)

8,6

8,3

8,0
8.2

«.o

.,

*.•«

*. 5

7.9

SODIUM
AD-

SORP-
TTQN

RATIO

(00931)

.8

.5

.6

.6

.6

.4

t i

.6

,7

DIS
SOLVES
SOl IDS
(TOMS
PfR
DAY)

(70302)

224

35u

340
391

40)

2830

76?

86.2

63.4

AIR
ATURf
(DEC C)
(000?0)

10,0

-10.5

-5,6
-«,5

1.5

8.0

6.0

21.0

JO.O

P1S-
SfiLVEO
PO-
TAS-
SIU*
(K)

(00935)

7.5

fl.5

8, A

12

«,3 '

6,7

6.6

7,3

8.6

TOTAL
MJTHI Tf

PLUS
NITRATE

(N)
(MG/L)

(00630)

.05

.11

. 16

.20

.38

.67

.01

.17

.59

TEMPER 
ATURE

(PfeG C)
(oooin)

9.5

,0

,0
,0

2,*'

5.0

12.5

19,5

?2,0

ALKA-
H^I TY

AS
CACC3
(MG/L )

(00410)

274

294

322
341

322

230

2?2

251

219

TOTAL
KJEL-
OAHL
NITRO
GEN
(M)

(MG/L)
(00625)

2.7

2,1

1 .^
2.4

2.2

2,0

1.3

! .7

--

COLOR 
(PLAT- 

COBALT
U*ITS)
(00080)

45

15

20
15

25

40

8

25

25

DIS
SOLVED
SULMTE
(S0«)
(MS/1,)

(00945)

140

190

180
18P

2oo

150

150

1/0

220

TOTAL
PHOS
PHORUS
(P)

( WG/L)
(00665)

.21

.06

,12
.12

.19

.20

,!<•

.27

,44

HARD 
NESS

(MG/D
(00900)

370

44C>

470
480

480

360

360

410

410

DIS
SOLVED
CHLO-
HIDE
(CD
(MG/t.)

(00940)

13

14

18
17

20

9.6

13

19

25

DIS-
SOLvfcD
BORON

(B)
(UG/L)

(01020)

140

160

170
170

160

10U

110

160

180

MQN- 
CAR- 

9QNATE 
HARD-

(MG/L)
(00902)

95

150

150
140

150

130

UO

IbO

190

DIS- 1
SOLVtO
FLuO-
WJOh
(f- )
(MG/D

(009^0)

.2

• i
.i
.3

,3

.2

.2

.3

.3

TOTAL
IRON
(Ft)

(UG/L)
(01045)

730

380

260
310

330

2000

780

1500

J500

DIS 
SOLVED
CAL 
CIUM
(CA)

(MG/L)
(00915)

7?

90

100
IftQ

98

79

75

3d

74

OIS-
SOLVEU
SILICA
(SI02)
(M(i/L)

(00955)

17

15

17
20

18

16

3.5

"./

14

TOTAL
MAN.

GAMkSt
(MN)

(UG/L)
(01055)

140

50

170
320

300

300

160

320

3/U



MINNESOTA RIVER BASIN 331 

05311400 SOUTH BRANCH YELLOW MEDICINE RIVER AT MINNEOTA, MN

LOCATION.--Lat 44°33'50", long 95°S9'50", in SEh sec.26, T.113 N., R.43 W., Lyon County, Hydrologic Unit 
07020004, on downstream side of bridge on State Highway 68, 0.5 mi (0.8 km) northwest of Minneota and 
6 mi (9.7 km) upstream from mouth.

DRAINAGE AREA.--Ill mi 2 (287 km2 ), approximately.

PERIOD OF RECORD.--April 1960 to current year. Monthly and daily discharge for the period Apr. 1, 1960 to 
June 30, 1960, published in WSP 1914. /

GAGE.--Nonrecording gage read once daily. Datum of gage is 1,150.00 ft (350.520 m) above mean sea level.

REMARKS.--Records good except those for winter periods, which are fair.

AVERAGE DISCHARGE.--16 years, 20.3 ft j /s (0.575 mj /s), 2.48 in/yr (63 mm/yr), 14,710 acre-ft/yr (18.1 hm3 /yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 4,430 ft 3 /s (125 mj /s) Apr. 8, 1969, gage height, 13.41 ft 
(4.087 m); no flow at times.

EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 82 ft 3 /s (2.32 m3 /s) and maximum(*):

Discharge 
(ft j /s) (mj

Gage height 
(ft) (m)Date Time (ftVs) (mVs) (ft) (m) Date Time

Mar. 19 1000 , ice jam *7.85 2.393 Mar. 24 0400

Minimum discharge, no flow Oct. 1 to Feb. 8, June 18-25, June 28 to Sept. 30.

Discharge 
(ftVs) (mj

*263 7.45

Gage height 
(ft) (m)

6.23 1.899

OCT

10

15

17 
IB
19
20

21
22 
2?
20 
2?

27
2* 
29 
50

TOTAL
MfrAN 
MAX

CFS* 
I".

CAL VR 1Q75
WTB YR

. IN 

DEC

f-ff-r PfcR StCOMO, WATfcR YfcAK OCTOPt* 1975 TO SFPTtHbfcK l<J7<j

2565.37

13
11

6,?

51

a o u »• J M o 
??(> M* <•'

,07

6,5 
6.1

6.3

,"2

.Mil 

.69

n

n
r,
0

,01
.03

.06
1 .0
1 . u
1.5
1 ,6

1 .6
1.7
1.9
i .*
1.6

!.*
1.°
2.u
7.0

17

15
2S
J7
IS

...

...

•J6.ao
'1,70

35
0

,0«
.05
27t

6.2

6.2
&!2
6.2

6.?
6.?

fe.2
6.4

6,7
ft.f)

to

15
25
en

?6 r
19h

Ib7
175
215
22f>
11*

91
H7
70
56
ilh

ao

1935.2
t)2 . ^i
220
6,2
.56
.65

SHun

22

20
19
16
t5
If

13
12
1!
10
10

10
8.*!
*.2
7.6
7.6

7,6
7 . u
7,o

1 1
12

0.5
8, <l

7.0
fo.H
6.6
———

39H.7
13.3

31
6,6

.1 2
, 14
791

6.)

5.0
u.a
".1
j.g
3.7

.S.2
i,0
£.9 :
2.*
•i.'

2.3
<!,<J
2. i
!.*»
1 .8

1 . '
1.5
1 .<•
1 .^
1 .3

1.2
1.1
1.2
1 .0
.96
,96

90, Ud
2.92
6.5
.96
.03
,u3
1 79

."5

,i5
,«2
. 1 (?
,07
.«.7

.ou

.03
, 0/>
.01
,0.1

,01
.111

0
0
1!

0
0
ft
0
0

,() 1.
.01

0
(1
0
...

4.65
. 16

.90
It

,001
.002
9.2

StP



332 MINNESOTA RIVER BASIN 

05313500 YELLOW MEDICINE RIVER NEAR GRANITE FALLS, MN

LOCATION.--Lat 44°43'18", long 95°31'07", in SW% sec.35, T.115 N., R.39 W., Yellow Medicine County, Hydrologic
Unit 07020004, on right bank 50 ft (15 m) downstream from highway bridge, 6 mi (9.7 Tern) upstream from mouth,
and 8 mi (13 km) south of town of Granite Falls.

DRAINAGE AREA.--653 mi 2 (1,691 km2 ).

PERIOD OF RECORD.--March 1931 to September 1935 (no winter records), October 1935 to September 1938, October 
1939 to current year. Monthly discharge only for some periods; published in WSP 1308.

REVISED RECORDS.--WSP 1508: 1931, 1934(M), 1937(M), 1946(M), 1950(M).

GAGE.--Water-stage recorder. Datum of gage is 960.64 ft (292.803 m), revised, above mean sea level. Mar. 16, 
1931, to June 13, 1938, nonrecording gage, on bridge 50 ft (15 m) upstream at same datum. Oct. 12, 1939, to 
Nov. 30, 1952, nonrecording gage 500 ft (152 m) downstream at same datum.

REMARKS.--Records good except those for winter periods, which are fair. Natural discharge affected by unknown 
amount of interbasin flow between Yellow Medicine, Redwood, and Cottonwood River basins during extreme floods.

AVERAGE DISCHARGE.--40 years (1935-38, 1939-76), 102 ft 3 /s (2.89 m 3 /s), 2.12 in/yr (54 mm/yr), 73,900 acre-ft/yr 
(91.1 hmVyr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 17,200 ft 3 /s (487 m 3 /s) Apr. 10, 1969, gage height, 14.90 ft 
(4.542 m); no flow at times in 1931, 1933, 1948, 1959.

EXTREMES OUTSIDE PERIOD OF RECORD.--Flood in June 1919 reached at stage of 17.5 ft (5.3 m), from information by 
local residents, discharge, 25,200 ft 3 /s (714 m 3 /s).

EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 300 ft 3 /s (8.50 m3 /s) and maximum:

Discharge 
(ft 3 /s) (m 3 /s)

Gage height 
(ft) (m)Date Time

Mar. 25 1945 658 18.6 4.31 1.314 

Minimum discharge, 0.01 ft 3 /s (<0.001 m 3 /s) Aug. 24, 25, gage height, 1.83 ft (0.558 m).

DISCHARGE, IN CU6IC FfctT PER SECOND, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976
Mf.AN VALUES

DAY

1
?
3
4
5

6
7
fl
q

10

11
I?
13
14
15

16
17
I*
19
20

21
22
23
24
25

26
27
26
29
30
31

TOTAL
MEAN
MAX
WIN
CFSM
IN.

CAL VR
WTR YR

OCT

1.6
U8
1.8
1.8
1.9

1.8
l.«
I.ft
1.9
2.0

2.0
2.0
2.0
2.0
2.0

2.1
2.2
2.2
2.1
2.2

2.2
2.3
2.4
2.7
2.6

2.5
2.6
2.6
2.6
2.5
2.6

66.6
?, 15
2.7
1.8

.003

.OOa

1975 TOTAL
1976 TOTAL

MOV

2.6
2.6
2,6
2.6
?.7

2.7
2,7
2.7
2.7
2.9

3.0
3.0
2.9
2.8
2.8

2.7
2.7
2.7
2,7
2.7

2.6
2.6
2.5
2.4
2.3

2.2
2.1
2.0
2,0
2.0
...

77.5
2.56
3.0
2.0
.003
,004

11523
9356

DEC

2,0
2.0
2.0
2.0
2.0

2.0
2.0
2.0
2.0
2,0

2.1
2,1
2.2
2.2
2.3

2.3
2.4
2,5
2,5
2,6

2.6
2.7
2,7
2,8
2,8

2.8
2.6
2.8
2.8
2.8
2.8

73.6
2.37
2.8
2.0
.003
.OOa

,90 MEAN
.50 MEAN

JAN

2,8
2,8
?,7
2,5
2.3

2.2
2.0
1.9
1,8
1.8

1.8
1.7
1.7
1.7
1.7

1.7
1.7
1.7
1.7
1.7

1.7
1.6
'1 .*>
1.6
1.6

1.6
1.6
1.6
1.6
1.6
1,6

57.6
1.66
2,8
1,6

,002
.003

31.6
25.6

FE8

1.6
1.6
1.6
1.6
1.6

1.6
1.6
1.6
1.7
1.7

1.8
1.9
2.0
2.2
2.3

2.5
2.7
3.0
3.2
3,3

3.4
3.4
3.5
4.5
5.0

6.0
6.0
6,0
5.8
...
...

84,7
2.92
6.0
1.6

.004

.005

MAX 807
MAX 600

MAR

78
109
90
86
98

79
78
77
77
67

60
50
44
37
43

45
42
51
59
69

83
382
540
505
570

600
481
405
354
285
244

578R
187
600
37

.29

.33

"IN 1.7
M IN ,03

APR

230
205
183
154
137

124
112
101
92
83

79
76
70
65
62

62
55
50
50
47

44
41
41
41
42

38
41
41
38
36...

2440
81,3
230
36

.12

.14

CFSK
CFSM

MAY

34
33
32
31
30

30
30
29
27
25

23
22
22
20
19

17
15
14
14
13

12
12
11
10
9,6

9,4
7.4
8.6
8.4
7,8
7,3

583,5
16,8

34
7.3
.03
.03

.OS I*

.04 IN

JU*

7,8
7,3
6.1
5,3

4,9
4.4
4.0
4,1
3.8

3.2
2,6
2.6
7.6
8.3

8.2
7.6
5.6
4,4
3,4

2,9
2,4
2.0
2,7
3,2

2,9
2.5
2.1
2,1
1.9
...

130.8
4.36
8,3
1.9

.006

.007

.66

.53

JUL

1.6
1.3
1.1
1.0
.95

.86
,86
. '7
,76
.76

.76

.69

.63
,65
.70

.73
,04
.6-3
,75
.6}

.56

.57

.51

.13

.41

.54

.70
1.6
1,9
1.5
1.2

27.07
.87
1.9
.41

.001

.002

AU6

1,0
.90
.75
.65
.65

.65

.63

.51

.36

.28

.33

.53

.59

.67

.65

.76
1.1
.96
.72
,47

,28
.15
.11
.03
,03

,05
,06
.25
.31
,23
,08

14,76
,48
1.1
.03

0
.0008

SEP

.25

.32
,23
,14

.20

.23
,23
,16
,16

,16
,16
,16
.23
.23

,30
,32
,39
.58
,53

,46
.57
,66
,82
.71

1 !
1.3
1,2
i ,2
,98
...

H.17",47

1.3
,14

0
,0008
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MINNESOTA RIVER BASIN 

05315000 REDWOOD RIVER AT MARSHALL, MN

333

LOCATION.--Lat 44°27'05", long 95°47'13", in SE%NW% sec.4, T.lll N., R.41 W., Lyon County, Hydrologic Unit
07020006, on downstream side o£ highway bridge on Fourth Street in Marshall, and 10 mi (16 km) upstream from 
Threemile Creek.

DRAINAGE AREA.--307 mi 2 (795 km2 ).

PERIOD OF RECORD.--March 1940 to current year. Monthly discharge only for some periods, published in WSP 1308.

GAGE.--Nonrecording gage and crest-stage gage. Datum of gage is 1,144.88 ft (348.959 m) above mean sea level. 
Nonrecording gage and crest-stage gage on diversion channel. Datum of gage is 1,100.00 ft (335.280 m) above 
mean sea level.

REMARKS.--Records good except those for winter period, which are fair. Water diverted at medium and high stages 
into diversion channel 3 mi (4.8 km) above station, bypasses station and returns to river 1 mi (1.6 km) below 
station. Diversion began Mar. 18, 1964. These records include flow in the diversion channel. Unknown amount 
of natural diversion into Cottonwood River basin at extremely high stages.

AVERAGE DISCHARGE.--36 years, 45.1 ft j/s (1.277 m3 /s), 1.99 in/yr (51 mm/yr), 32,670 acre-ft (40.3 hrnVyr).

EXTREMES FOR PERIOD OF RECORD.--River only, maximum discharge, 5,370 ft 3 /s (152 mj /s) June 17, 1957, gage height, 
10.14 ft (3.091 m); maximum gage height, 11.05 ft (3.368 m) Apr. 6, 1951, from floodmark; no flow at times.

Diversion only, maximum discharge, 4,440 ft 3 /s (126 m3 /s) Apr. 10, 1969, gage height, 78.45 ft (23.912 m); 
no flow on many days.

Combined flow, maximum discharge, 5,590 ft 3 /s (158 mj /s) Apr. 10, 19.69; no flow at times.

EXTREMES FOR CURRENT YEAR.--River only, maximum discharge, 244 ft 3 /s (6.91 m3 /s) Mar. 21, gage height, 4.66 ft 
(1.420 m), from crest-stage gage, backwater from ice; no flow on many days.

Diversion only, maximum discharge, 156 ft 3 /s (4.42 m3 /s) Mar. 20, gage height, 73.03 ft (22.260 m); no flow 
on many days.

Combined flow, maximum discharge, 400 ft 3 /s (11.3 m 3 /s) Mar. 21; no flow on many days.

DISCHARGE, IN CUBIC FEET PE« SECOND. wATtS YEAR QCTQ8I-K 1975 TO
*EAN VALUES

1976

DAY

1
8
3
4
5

6
7
8
9

10

11
12
13
1 4
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL
MfcAN
MAX
Ml*
CFSM
IN,

CAL Y«
wTR YR

OCT

0
,29

1,9
,64

1.3

.84

.38

.03

.03

.03

.03
,"1
.06
.29

1.9

1.9
ill
1.1
.60
.60

.29
1.1
3.6
2,5
3.2

2,5
3.6
3.6
4.5
4,0
!.«

NOV

.64
1.6
1.9
2.8
!.*•

2,2
2.2
2.8
u,0
3.2

U
15
6.4
i.2
2,8

3.6
3.2
2.8
2.8
2.8

2.8
2.8
2.8
2.8
2.8

2.9
3.2
3.5
o.l
0.3
...

U4.32 108.74
t.43
4.5

0
.004
,005

1975 TOTAL
197* TOTAL

3.62
15

.84

.01

.01

43J3.
0762.

DEC

4.3
4.3
4,6
5,4
5.4

5,0
5.2
5,1
5.1
5.1

5.0
5.0
4.9
4.9
4,8

«.e
«,7
4.7
o.7
4,7

4,6
0.6
a, 6
0,6
4. -6

4,6
4.6
U.6
4.6
a, 6
4.5

148.8
4.80
5,u
4.3
.02
.02

11 MEAN
39 MEAN

JAM

4.5
a. 5
4.0
0.4
0.4

o.o
4.3
0.3
4.3
0.3

o,2
0.2
o,2
o,2
4.2

0.2
o.l
o.l
4,1
o.l

0.0
4.0
u.O
0,0
4.0

3.9
3,9
3,9
3.9
3.9
3,9

128.6
4.15
u,s
3,9
.01
.02

11.8
13.0

KfcH

3.9
3.9
3,9
3.9
3,9

3.9
-S9
3.9
5,0
5,5

5,5
6.5
'.2
7.8
8.1

8,6
9,5

10
11
12

20
20
25
30
35

<J3
35
50
95
...
...

090.9
16.6
95

3.9
.05
.06

MAX 161 *
MAX ?83 *

MA«

90
60
00
la
14

10
10
to
10
1U

10
10
10
14!
10

15
30
80

127
283

2oa
210
2uo
210
?36

178
137
103
86
32
73

2676
86.3
283
10

.28
,i2

UN o
UN 0

APR

64
56
50
48
03

42
59
30
3d
20

26
21
21
2o
26

26
31
26
21
19

19
1<J
?0
2*
20

21
22
20
19
18

...

888
29,6

64
18

.10

.11

CF5M .00
CF8M ,00

MAY

17
16
16
IK
15

10
9.2

11
7.6
*>,9

6.2
6.2
6.2
6.2
5.6

5.6
5.6
6.2
6.2
5.6

5.1
5.6
6,<>
6,2
6.2

5.1
19
3,6
2.6
0.5
3.6

25«."
8.22

19
?.8
.03
.03

IN .52
IN ,58

JU*

3.6
3.6
2.2
1. 1
.3»

.feu
, H'J

,«6
,64

,6u

.38

.08

.1"
• <?1
.9*>

.79

.80

.61

.46

.06

.14
,1"
.05

1.6
l.i

1.3
.6U
.39
,28
.06
...

20.83
.83
3,6
,05

.002

.U03

0
0
0

0
0
(1
0
0

0
0
ti

0
0
0
0

0
<J
0
0
0

0

0

1
,

JUU AU(.

.27 0

. 1 U 0
I)
0
,02

0
0
0
0
0

2.2
,30
.01

.17 0

.10 0

,01 0
0
0
0
0

0
0
0
U

0

0
,10 0
,78 0
,17 0
.03 0

0

,79 2,93
obe ,09S
.78 2.2

0 0
0 o

,UOU2 .0004

SEP

U
U
U
U
0

U
o
U
U
U

U
0
U
a
u

0
0
u
,87
,20

,04
V)

U
u
u

,25
.14
.06
.7?
.05
...

2,38
.079
.87

0
0

,0003



334 MINNESOTA RIVER BASIN 

05316500 REDWOOD RIVER NEAR REDWOOD FALLS, MN

LOCATION.--Lat 44 8 31'25", long 9S 8 10'20", in SE%NE% sec.9, T.112 N., R.36 W., Redwood County, Hydrologic Unit
07020006, on right bank 20 ft (6 m) upstream from highway bridge, 3 mi (4.8 km) west of town of Redwood Falls, 
and 8.5 mi (13.7 km) upstream from mouth.

DRAINAGE AREA.--697 mi 2 (1805 km 2 ).

PERIOD OF RECORD.--July 1909 to September 1914 (no winter records except 1911-12). August 1930 to September 1935 
(no winter records), October 1935 to current year.

GAGE.--Water-stage recorder. Datura of gage is 972.33 ft (296.366 m) above mean sea level. July 1909 to September 
1914, nonrecording gage at bridge 20 ft (6 m) downstream at datum 0.22 ft (0.067 m) lower. August 1930 to 
Oct. 25, 1949, nonrecording gage, at bridge 20 ft (6 m) downstream at present datum.

REMARKS.--Records good except those for winter periods, which are fair. Natural discharge affected by unknown 
amount of interbasin flow between Yellow Medicine, Redwood, and Cottonwood River basins during extreme floods.

AVERAGE DISCHARGE.--42 years (1911-12, 1935-76), 
(88.3 hmVyr).

EXTREMES FOR PERIOD OF
(4.852 m), from floodmark

!.8 ft 3 /s (2.80 m 3 /s), 1.92 in/yr (49 mm/yr), 71,580 acre-ft/yr

RECORD.--Maximum discharge, 19,700 ft 3 /s (558 m 3 /s) June 18, 1957, gage height, 15.92 ft 
dmark; no flow for several days in January 1940 and for part of each day Aug. 19, 20, 1959.

EXTREMES FOR CURRENT YEAR:--Peak discharges above base of 150 ft 3 /s (4.25 m 3 /s) and maximum (*):

Date

Mar. 3 
Mar. 24

Time

0400
1200

Discharge 
(ft 3 /s) (m 3 /s)

Gage height 
(ft) (m)

164 
*1,530

4.64
43.3

2.94 0.896
2.484

Minimum discharge, 0.03 ft 3 /s (0.001 m 3 /s) Sept. 28, gage height, 1.29 ft (0.393 m); minimum gage height, 
-0.42 ft (-0.128 m) June 11 (caused by road construction).

DISCHARGE, CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 
MEAN VALUES

DAY

1
?
3
a
5

6
7
8
9

10

11
12
13
10
15

16
17
18
19
20

21
22
23
20
25

26
27
28
29
30
31

TOTAL
«EAN
MAX
"IN
C^SM
IN,
AC-FT

CAL YR
wTR YR

OCT

.98
,9fl

1.1
.95
.90

."2
,89

1,0
1,0
l.o

1.2
1.2
t.2
1.0
1.2

.97
1.1
' .3
1 .3
1.2

l.o
1 .3
1.5
1.8
1.5

1.3
1.1
1.1
1.1
1.2
1.2

36.63
1.18
1,8
.82

.001

.002
7?

1975 TOTAL
1976 TOTAL

NOV

1.2
1,0
1.6
2.P
3.3

3.8
3.8
0.1
0,5
5.1

9.6
10
16
15
10

17
19
23
20
20

15
9.0
0.8
2.0
2.0

2.0
2.0
2.0
2.0
2.0
...

206.0
8.21

20
1.2
,01
,01
089

16556
10080

DEC

2.0
2.0
2.0
2,1
2,2

2.2
2.3
r?.3
2.3
2.3

2.3
2.3
2.3
2.3
2.3

2.3
2.3
2.3
2.3
2.3

2.3
2.3
2.3
2.3
2.3

2.3
2.3
2.3
2.3
2,3
2.3

70,0
2.26
2,3
2,0

,003
,000
139

.13 MEAN
,88 MEAN

JAN

2.0
2.6
2.6
2.6
2.6

2.6
2.6
?,6
2.6
2.6

2.7
2.8
2.8
2.8
2,8

2.8
2,8
?»9
3.3
3,8

0.0
o.5
4,6
0,6
0.6

0.6
0.7
0,9
5.1
"5.3

5,5

lOfl.l
3.09
5.5
?.o

.005

.006
210

fli.O
28.6

FtB

5.7
5.8
5,8
5.8
5.8

5,8
5,8
5,8
5.9
6.1

6.2
6.3
6.0
6,6
6.7

6,8
7.0
7.2
7.3
7,5

7.6
7.8
fi.O

10
13

20
25
?0
ts
...
...

252.7
8.71

25
5.7
.01
.01
501

MAX 1220
MAX 1000

MAR

6.0
30

120
75
70

65
68
65
n5
65

60
65
70
65
65

65
75
80
90
90

125
200
007
1000
760

557
050
358
325
273
201

6130,0
198

1000
6.0
.28
.33

12160

MJN

MIN

APR

201
170
16B
138
112

112
87
95
93
88

83
77
73
78
85

87
60
73
72
67

66
67
60
60
66

66
60
62
58
56

...

2676
69.2
201
56

.13
,10

5310

,82 Cf-SM
,05 Cf$»

MAY

53
50
08
05
02

38
36
32
30
27

21
20
16
16
16

16
16
15
16
17

15
10
13
11
10

9,2
11
12
10
10
15

708,2
22.8

53
9.2
,03
.00

1400

,07 IN
.00 IN

JUKI

15
12
8,7
6,8
6,3

5.2
5.2
5.5
3.8
2.7

2.0
2.2
2.0
2.0
2.0

2.2
2.0
1.8
1.6
1.5

1.0
1.3
1.1
3,0
5,8

37
20
13
8,3
6.5
...

JUL

5.3
3.6
3.2
2.7
2.2

1.6
1.6
1.7
1.6
1.4

1.2
.91
.77
.79
.73

,66
.57
.52
.43
,33j

.19

.15

.16

.18

.17

.19

.51
1.1
,80
.63
.52

189,5 36,81
6.32

37
1.1

.009
.01
376

.88 AC-FT
,56 AC-FT

1.19
5.3
.15J

.001

.002
7 IS

32840
20800

AUG

.«5

.03

.06

.*52

.51

.81

.95

.76
1.1

3.4
3.0
1.8
1.2
,89

.61

.86

.78

.52

.39

.21

.13

.10

.10

.10

.12

.08

.06

.06

.08

.10

21.23
.68
3.0
,06

0
.001

02

SEP

.33

.55

.50

.31

.25

.17.*16

.13

.15

.19

.29
,30
,24
.33
.31

.49

.52
,02
.61
.69

.77

.47

.23

.13

.12

.10
,06
.05
.11
,13

*.3i
)31
.89
.05

0
.0005

18



MINNESOTA RIVER BASIN 

05316770 MINNESOTA RIVER AT NEW ULM, MN

335

LOCATION.--Lat 44 C 19'29", long 94 C 27'09", in NE%NE% sec.20, T.110 N., R.30 W., Nicollet County, Hydrologic Unit
07020007, on left bank 30 ft (9 m) downstream from U.S. Highway 14, at New Ulm and 6.1 mi (9.8 km) upstream
from Cottonwood River. —-——-————-——————————->

DRAINAGE AREA.--9,530 mi 2 (24,680 km 2 ).

WATER-DISCHARGE RECORDS

PERIOD OF RECORD.--October 1967 to September 1976 (discontinued).

GAGE.--Water-stage recorder. Datum of gage is 778.72 ft (237.354) above mean sea level. 

REMARKS.--Records good except those for the winter period, which are fair.

AVERAGE DISCHARGE.--9 years, 1,493 ftVs (42.3 m3 /s), 2.13 in/yr (54.1 mm/yr), 1,082,000 acre-ft/yr 
(1.33 kmVyr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 58,000 ftVs (1,640 mVs) Apr. 15, 1969, gage height, 30.65 
ft (9.342 m); minimum, 29 ftVs (0.821 m 3 /s) Sept. 12, 1976, gage height, 5.53 ft (1.686 m).

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 3,590 ftVs (102 m3 /s) Mar. 31, gage height, 13.41 ft (4.087 m); 
minimum, 29 ft 3 /s (0.821 mVs) Sept. 12, gage height, 5.53 ft (1.686 m).

DISCHARGE, IN CUBIC FIET PER SECOND. HATER YEAR OCTOBER 1975 TO SEPTEMBER 1976
VALUES

DAV

1
2
3
4
5

6
7
a
4

10

11
12
13
10
15

16
17
18
14
20

21
22
23
20
25

26
27
28
29
30
31

TOTAL
MEAN
MAX
MIN
C'8M
IN.
AC-FT

CAL YR
WTR VR

OCT

193
191
191
186
180

ITS
170
175
179
180

196
214
227
233
220

222
227
238
233
247

207
202
231
227
210

218
222
212
200
189
179

6458
206
207
170
.02
.03

12810

1975 TOTAL
1976 TOTAL

NOV

168
168
170
170
170

172
172
167
173
180

ITS
165
162
1TO
182

187
184
175
173
224

231
204
177
173
162

160
159
159
160
160
...

5154
175
231
159
.02
.02

10020

374939
177117

DEC

161
165
170
174
178

180
163
188
195
200

205
210
215
220
224

227
228
228
228
229

230
230
230
230
230

230
230
230
230
229
228

6535
211
230
161
.02
.03

12960

MEAN
MEAN

JAN

225
224
220
218
215

210
208
206
204
203

203
202
302
202
203

205
207
208
209
210

211
214
216
214
220

220
220
221
222
223
220

6594
213
225
202
.02
.03

13080

1027
480

FEB

225
226
227
226
230

230
230
230
230
230

230
230
230
230
232

240
260
290
320
350

370
380
380
370
364

360
360
360
360
...
...

8202
283
380
225
.03
.03

16270

MAX 8080
MAX 3590

MAR

360
360
360
360
360

362
360
366
368
370

375
400
460
520
680

620
980
1100
1300
1650

2000
2320
2070
2620
2860

3060
3160
3320
3480
3570
3590

04405
1«32
3590
360
.15
.iT

88080

MIN 82
KIN 30

APR

3590
3550
3470
3380
3290

3190
3070
2940
2830
2700

2580
2470
2410
2380
2350

2350
2300
2210
2140
2060

2020
1870
1600
1480
1430

1390
1270
1180
1130
1070
...

69720
2324
3590
1070
,24
.27

138300

CFJM .11
CF$M ,05

NAY

948
860
844
840
824

816
808
808
796
796

76$
760
748
676
581

518
482
437
407
395

366
377
371
353
338

329
332
307
347
353
368

18037
562
90S
329
.06
,OT

35780

IN 1
IN

4UN

371
359
377
371
356

356
350
276
229
238

233
235
211
196
179

162
106
138
137
140

137
130
123
125
131

130
142
144
140
140
...

6402
213
377
123
.02
.02

12700

,46 AC»fT
,69 AC»*T

JUL

137
133
135
126
131

127
105
103
104
100

98
93
89
91
90

80
76
82
79
71

69
67
65
64
63

67
67
67
65
63
63

2772
89,4
137
63

,009
.01

5500

743700
351300

AUS

63
63
61
61
69

62
59
56
54
51

50
52
51
56
55

52
53
S3
52
SI

50
48
49
08
48

45
44
41
39
39
38

1617
52.2

69
30

,005
.006
3210

SEP

39
39
37
36
35

33
33
32
30
30

30
30
35
37
36

35
35
35
39
40

00
42
47
46
43

41
44
41
40
01

»..

U21
^7,4" 07

30
• 003
.004
2220
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WATER-QUALITY RECORDS 

PERIOD OF RECORD.--Water years 1968 to current year.

PERIOD OF DAILY RECORD.--
SPECIFIC CONDUCTANCE: October 1971 to current year.
WATER TEMPERATURE: October 1967 to current year.
SUSPENDED SEDIMENT DISCHARGE: October 1967 to current year.

REMARKS.--During the winter period, suspended-sediment samples were collected monthly and daily sediment load 
was estimated on the basis of water records and monthly sediment samples. Water temperature and specific 
conductance were obtained once-daily during open water period and monthly for the winter period.

EXTREMES FOR PERIOD OF DAILY RECORD.--
SPECIFIC CONDUCTANCE: Maximum daily observed, 1,360 micromhos Nov. 18, 1974; minimum daily observed, 370
micromhos Apr. 19, 1976.
WATER TEMPERATURES: Maximum, 32.0°C July 8, 1974; minimum, 0.0°C on many days during winter period. 
SEDIMENT CONCENTRATIONS: Maximum daily mean, 776 mg/L June 6, 1971; minimum daily mean, 8 mg/L Feb. 15, 16,
1970. 

SEDIMENT LOADS: Maximum daily, 34,200 tons (31,000 tonnes) Apr. 13, 1969; minimum daily, 4.0 tons (3.6 tonnes)
Sept. 28, 1974.

EXTREMES FOR CURRENT YEAR.--
SPECIFIC CONDUCTANCE: Maximum daily observed, 1,000 micromhos Sept. 14; minimum daily observed, 370 micromhos
Apr. 19.

WATER TEMPERATURES: Maximum 31.0°C July 11, 27, 28; minimum, 0.0°C many days during winter period. 
SEDIMENT CONCENTRATIONS: Maximum daily mean, 355 mg/L Mar. 28; minimum daily mean, 16 mg/L Feb. 25. 
SEDIMENT LOADS: Maximum daily, 3,180 tons (2,880 tonnes) Mar. 28; minimum daily, 8.0 tons (7.3 tonnes) Sept. 10.

CQMDUCTANCt (MJCRQMHOS/CM AT 2% DE8. C», WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976
ONCE.DA1LY

DAV

1
2
s
a
5

6
7
fl
9

10

11
1?
11
14
15

16
17
IB
19
20

21
22
23
24
25

26
27
2*
29
SO
31

NTH

OCT

75?
752
707
752
729

752
752
752
75?
729

707
777
777
777
765

765
795
777
...
814

761
777
795
795
795

79%
814
795
814
814
814

772

MOV

814
833
835
835
854

807
845
826
910
845

91ft
845
807
826
826

910
807
910
959
934

959
7fl9
772
• •»
888

856

DEC JAM APR MAY JUL AUC SEP

971

934

971

836

• <••>
• v»
*«•
•••
•«.

...
»••
• ••
...
...

...

...
• «.
...
v*»

***
.-.
...
...
!»•»

S10
530
490
530
500

500
500
520
560
600
610

<IOO
580
460
430
580

650
610
550
550
625

625
650
390
650
590

590
650
420
370
560

400
430
460
580
540

640
450
430
450
440
...

700
700
725
530
420

490
580
520
600
700

710
530
760
590
620

600
710
725
510
72S

610
640
700
650
700

750
725
500
700
62S
640

610
470
520
650
440

450
600
700
750
700

650
530
520
500
600

775
700
S70
640
580

470
650
580
650
700

700
600
640
700
625
...

675
700
700
650
650

625
67S
seo
675
675

675

700
m
77S
580
625
590
590

600
6SO
580
650
650
600

750
650
600
600
700

600
700
770
770
770

770
940
850
830
»$0

900
950
920
850
900

•00
850
900
900
960

930
930
900
900
675
920

910
690
9)0
930
930

880
960
930
990
99S

950
960
930
1000
960

990
700
mmm
700
67S

700
700
700
700
825

7«5
aoo
71$
700
900
•••

525 63S 609 •24 esi
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DAY

OS316770 MINNESOTA RIVER AT NEW ULM, MN--Continued 
TEMPERATURE COIG. C) Qf WATER, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

ONCE-DAILY

OCT NOV DEC JAN FES APR JUt SEP

1
2
3
4

*

6
7
*
9

10

11
12
13
14
**

1ft
IT
18
19
20

21
22
23
24
2?

2ft
27
2A
29
30
51

MONTH

14.0
lo.o
14,0
15.0
16.0

16.0
17.0
1T.O
1T.O
1T.O

18.0
19.0
15.0
19,0
14.0

12.0
15.0
14.0
iS.o
13.0

13.0
11.0
10.0
10.0
10.0

9.0
9.0
8.0
8.0
9.0
11.0

13.5

11,0
12.0
12.0
13.0
13.0

12,0
12.0
10.0
9.0
9,0

T.O
5.0
0.0
o.o
o.o

5.0
5.0
5.0
0.0
3.0

1.0
1.0
0,0
••«
1.0

mm
mm
mm
..
..
*•

T.O

. .
• .
• .
• •
m m

mmm
mmm
mmm

mmm
mmm

m m
m m
m .
m m
m m

mmm
mmm

o.o
mmm

mmm

mmm

mmm

• ••

..«

mmm
mmm
mmm
mmm
mmm
...

...

0,0

0,0

...
»..
•••
•••
...

...

...
• •*
«..
• *•

...
»»»

»•*

mmm

mmm

mmm
mmm

mmm

mmm
mmm

2.0
s.o
5.0
5.0
5,0

5,0
6.0
6,0
T.O
7.0
T.O

T.O
T.O
8.0
9.0
9.0

10,0
11.0
11.0
11,0
12.0

12,0
13.0
15,0
17,0
1T.O

16,0
15,0
15,0
15,0
15,0

15,0
15,0
15.0
14,0
12,0

13.0
13,0
14,0
14,0
13,0
...

13.0
12.0
15.0
15.0
15.0

16.0
16.0
18.0
18,0
18,0

18.0
18.0
18,0
18.0
18.0

18.0
19.0
19.0
20.0
21.0

20.0
?0,0
20.0
20.0
21,0

21,0
21.0
21,0
21.0
22,0
22.0

23,0
23.0
23,0
25.0
25,0

25.0
27,0
2T.O
28,0
28,0

24.0
25,0
25,0
25.0
25,0

25,0
25,0
25,0
25,0
25.0

25,0
25.0
26,0
20,0
20,0

24,0
20,0
25,0
25,0
25,0
•••

25.0
25.0
27.0
2S.O
29.0

28.0
28.0
29.0
30.0
30,0

31.0
m»

mm

mm

m"

——
.*

.-

29.0
29,0

30.0
30,0
30.0
29,0
29,0

30.0
31,0
31.0
30.0
30.0
30.0

29,0
29,0
28,0
26.0
25,0

25,0
26,0
26,0
26,0
28, Q

25.0
25,0
2il,0
24,0
26,0

25,0
25.0
26,0
28,0
2R.Q

29,0
30,0
30,0
30.0
29,0

29.0
27,0
25,0
26,0
26.0
26.0

25,0
25,0
25,0
25,0
25.0

25,0
23,0
22,0
22,0
22,0

23,0
20.0
22.0
21.0
20,0

20.0
20,0
...
19.0
19,0

20,0
19,0
18,0
16.0
18.0

17,0
17,0
16,0
18,0
15,0
...

••- ••• «•« 13,0 18,5 25,0 ••« 27,0 

SUSPENDED-SEDIMENT DISCHARGE (TONS/DAY), NATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

20,5

OCTOBER NOVEMBER

DAY

1
2
3
4
5

6
7
8
9

10

11
12
13
10
15

16
17
18
19
20

21
22
23
20
25

26
27
28
29
30
31

MEAN
DISCHARGE

(CFS)

193
191
191
166
180

175
170
175
179
180

196
210
227
233
220

222
227
238
233
207

207
202
231
227
210

218
222
212
200
189
179

MEAN
CONCEN
TRATION
(MG/U

70
7«5

105
I8h
105

68
78
97
98
98

97
97
96
95
98

109
130
105
149
102

137
150
136
126
126

127
128
12B
128
129
129

SEDIMENT
DISCHARGE
(TONS/DAY)

36
39
SO
63
51

32
36
46
47
08

51
56
59
60
59

65
82
93
90
95

91
98
85
77
71

75
77
73
69
66
62

MEAN
DISCHARGE

(CFS)

169
168
170
170
170

172
172
167
173
180

173
165
162
170
182

187
180
ITS
173
220

231
204
177
173
162

160
159
159
160
1*0

MEAN
CONCEN
TRATION
(MG/U

129
129
129
128
129

130
130
116
97
88

101
82
73
83
89

80
63
63
70
82

114
76
50
50
50

54
55
5ft
57
57

mmm

SEDIMENT
DISCHARGE
(TONS/DAY)

59
59
59
59
59

60
60
52
05
40

07
37
32
38
00

40
31
30
33
50

71
02
26
25
20

23
24
24
25
25

MEAN
DISCHARGE

(CFS)

161
165
170
174
178

180
183
188
195
200

205
210
215
220
224

227
228
228
228
229

230
230
230
230
230

230'230

230
230
229
22ft

MEAN
CONCEN
TRATION
CM6/U

58
58
be
58
58

SB
58
56
S8
SB

58
S8
58
SB
59

59
59
59
59
59

59
59
59
59
59

59
59
59
59
59
59

SEDIMENT
DISCHAKGE
(TONS/WAY)

25
26
27
27
d»

28
29
29
31
31

32
33
34
34
36

36
36
36
46
36

37
37
37
37
37

37
37
37
37
36
36
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SUSPENDED-SEDIMENT DISCHARGE (TONS/DAY), WATER YEAR OCTOBER 1975 TO SEPTEMBER

JANUARY FEBRUARY MARCH

DAY

I 
2 
3
0
5

6 
7
8
<J 

10

11 
12 
13
10 
15

16 
17 
18 
19
20

21
22
23
20 
25

26 
27 
?8 
29 
30 
31

DAY

1 
2
3
a 
5

6
7 
8 
9 

10

11 
12 
13
10 
15

!6 
17 
18 
19
2o

21 
22
23 
20 
25

26 
27 
28 
29 
30 
31

MEAN 
DISCHARGE 

(CFS)

225
220 
220 
218
215

?10
208 
206 
20" 
203

203 
?0? 
202 
202 
203

205 
207 
208 . 
209 
210

211
210
216 
219
220

220 
220 
221 
222 
223 
?20

MEAN 
DISCHARGE 

CCFS)

3590 
3550 
3070 
3380 
3290

3190 
3070 
29«o 
2830 
2700

2560 
2070 
2010 
238ft 
2350

2350 
2300 
2210 
2140 
2080

2020 
l«7o 
1600 
1060 
1030

1390 
1270 
1160 
113fl 
1070

MEAN
CONCFN. 
TRATIDN 
("6/U

58 
5ft
5ft 
58
58

5« 
57 
57
57 
57

57 
57 

. 57 
57 
55

53
08 
05 
02 
39

35
33
33 
33 
33

33 
32
32 
31
30
30

APRIL

MEAN
CONCEN 
TRATION 
(MG/L)

160 
153 
109 
106 
105

105 
105 
106 
150 
150

100 
153 
171 
178 
160

106 
101 
100 
10$ 
106

105
133 
117
105 
9fe

97
105 
108 
107 
103
*•»

SEDIMENT
DISCHARGE
(TONS/DAY)

35 
35 
30
30
30

33 
32 
32
31 
31

31
31 
31 
31
30

29 
27 
25 
20 
22

20
19
19
20 
20

20 
19 
1« 
19 
18
1ft

SEPIMF.NT 
DISCHARGE 
CTQNS/UAY)

1590 
1070 
1000 
1330 
1290

1250 
1200 
1160 
1150 
1120

975
1020 
1110 
1140
1000

926
S76 
859 
836
820

791 
67?
505 
020 
371

360 
360 
300 
326 
298
— — —

MEAN 
DISCHARGE

CCFS)

225
226 
227 
228
?30

230 
230 
230 
230
230

230 
230 
230 
230 
232

200 
260 
290 
320 
350

370
380
380 
370 
360

360 
360 
360 
360

mmm

MEAN 
DISCHARGE 

(CFS)

908 
880 
604 
800 
820

816 
808 
808 
796 
796

768 
760 
708 
676 
581

518
082 
037 
007 
395

386 
377 
371 
353 
33S

329 
332 
307 
307 
353
368

MEAN
CONCEN 
TRATION
C«G/L)

30 
30 
29 
29
29

28 
2S 
27 
27 
26

26 
25
25
20 
20

23 
22
21 
20 
19

18
18
18 
17 
16

18 
20 
22
20

••-«

MAY

MEAN
CONCEN 
TRATION
< MG/U

107 
108 
100 
95 
90

86 
90

108 
H5 
107

109 
100 
90 
92 
95

90 
87 
90 
98

105

105 
103 
95 
86 
61

78 
77 
80 
85 
90
93

SEDIMENT 
DISCHARGE
(TUNS/DAY)

18 
18 
18
18
16

17 
17 
17 
17 
16

16 
16 
16 
15 
15

15 
15 
16 
17 
16

18
18
18 
17 
16

17 
19 
21 
23

mmm

SEDIMENT 
DISCHARGE 
(TQNS/DAY)

270 
257 
228 
216 
200

189 
196 
236 
247 
230

?26 
213
190 
168 
109

131 
113 
106 
108 
112

109 
105
95 
82 
7a

69 
69 
75 
80 
86
92

MEAN 
DISCHARGE 

(CFS)

360 
360 
360 
360
360

362
364 
366 
368 
370

375
000 
060 
520 . 
680

820 
960 
1100 
1300 
1650

2000
2320
2470 
2620 
2860

3060 
3180 
3320 
3480 
3570
3590

MEAN 
DISCHARGE 

(CFS)

371 
359 
377 
371 
356

356
350 
276 
229 
238

233 
235 
211
196 
179

162 
146 
138 
137
too

137 
130 
123 
125
131

130
102
I Oil

100 
100
...

MEAN
CONCEN 
TRATION
(MG/L)

26
28 
30 
32
30

35
36 
38
00 
41

43 
45 
48 
50 
51

53 
55 
56 
59 
60

60
Be

ill
121 
161

246 
313 
355 
256 
203
180

JUNE

MEAN
CONCEN 
TRATION 
(MG/L)

94 
95 
90 
85 
81

78 
74 
72 
72 
93

100 
162 
158 
143 
139

135 
13o 
133 
130 
101

83
79 
60 
60 
90

110 
120 
127 
125 
120

SEDIMENT 
DISCHARGE 
(TONS/UAV)

25
27 
29 
31
•M

34 
35
36
00 
*1

40 
49 
62 
70 
94

117 
146 
166 
207 
267

346
SSl
740 
656 
1200

2030 
26VO 
3160 
2420 
i960
1740

SEDIMENT 
DISCHAKGE 
(TONS/UAY)

94 
92 
92 
65 
78

75 
70 
5o 
05 
60

68 
103
vo
76 
67

59 
53
50 
48 
48

31 
28 
27 
28 
32

i9
48 
09 
«7 
«5
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SUSPENDED-SEDIMENT DISCHARGE (TONS/DAY), WATER YtAR OCTOBER 1975 TO SEPTEMBER 1976

JULY AUGUST SEPTEMBER

DAY

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

MEAN 
DISCHARGE

(CFS)

137
133
135
128
131

127
105
103
104
100

98
93
B9
91
90

80
76
B2
79
71

69
67
65
64
63

67
67
67
65
6f
63

MEAN 
CONCF.N. 
TRATION

SEDIMENT MgAN 
DISCHARGE DISCHARGE

MEAN
CONCEN 
TRATION

(MG/L) (TONS/DAY) (CFS) (*G/l)

111 ai 63
BO 29 63
57
59
68

82
89
SB
83
76

70
81
93

101
105

108
109
109
109
107

101
99

103
140
150

127
104
93

120
137
12«

WATER

• 21
20
24

28
25
24
23
21

19
20
22
25
26

23
22
24
23
21

19
18
18
24
26

23
19
18
21
23
22

QUALITY

61
61
69

62
59
56
54
51

54
52
51
56
55

52
S3
53
52
51

50
48
49
48
48

4S
44
41
39
39
38

108
104
110
120
127

131
112
97
125
156

153
131
122
127
133

130
120
113
110
113

110
93

106
120
130

138
143
135
123
112
145

SEDIMENT MMN 
DISCHARGE DISCHARGE
(TONS/DAY) '(CFS)

18
IB
18
20
24

22
16
15
IB
21

22
18
17
19
20

IB
17
16
15
16

15
12
14
16
17

17
17
15
13
12
15

39
39
37
36
35

33
33
32
30
40

30
30
35
37
36

35
35
35
39
40

40
42
47
46
43

41
44
41
40
41

• •»

MEAN 
CONCEN 
TRATION
(MG/L)

16B
165
163
156
138

116
108
105
104
99

too
101
105
133
117

110
loo
95
95
85

85
70
70
70
65

65
65
65
65
65

...

DISCHAHGt
(TQNS/UAY)

18
17
16
15
13

11
9,
9,
8.
8,

8.
8.
9.

13
11

10
9.
9.

10

9f
7.
8.
8.
7,

f t
7.
7.
7.
7.
mm

6
1

0

1
2
9

5
0

2

2
9
9
7
5

2
7
2
0
2
•

DATA, HATER YEAR OCTOBfeR 1975 TO SEPTEMBER 1976

NUMBER
OF JNSTAN.

BED
MAT,
FALL

BED
MAT,
FAU

BED BED
MAT, MAT,
FALL FAU,

SAM. TANEOUS OIAM, OIAM, DIAM, OIAM,

DATE
JUN
10...

TIME
PUING ois» x
POINTS CHARGE

FINER x
THAN

FINER X
THAN

FINER x FINER
THAN THAN

(CFS) ,062 MM ,125 MM ,250 MM ,500 MM

1330

BED
MAT,
FAU

DIAM,

« 227

BCD BED
MAT, MAT,

SIEVE SIEVE
DIAM, OlAM,

x FINER x FINER x FINER
DATE

JUN
10...

THAN THAN THAN
1.00 MM 2,00 MM 4.00 MM

81 96 99

0

BED
MAT,

SIEVE
OIAM.

X FINER
THAN

B.OO MM

99

0

BED
MAT,

SIEVE
OIAM.

x FINER
THAN

16.0 MM

99

3 30

BED
MAT,

SIEVE
OIAM,

x FINER
THAN

32.0 MM

100
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05317000 COTTONWOOD RIVER NEAR NEW ULM, MN

LOCATION.--Lat 44°17'40", long 94"26'40", in N>s sec.33, T.110 N., R.30 W., Brown County, Hydrologic Unit 
07020008, on left bank 600 ft (183 m) upstream from highway bridge, 1.8 mi (2.9 km) south of New Ulm, 
and 2 mi (3.2 km) upstream from mouth.

DRAINAGE AREA.--1,280 mi 2 (3,320 km2 ), approximately.

WATER-DISCHARGE RECORDS

PERIOD OF RECORD.--July 1909 to December 1913, March 1931 to March 1938, August 1938 to current year (winter 
records incomplete prior to 1936).

REVISED RECORDS.--WSP 3SS: 1912.

GAGE.--Water-stage recorder. Datum of gage is 796.83 ft (242.874 m) above mean sea level. July 1, 1909, to 
Dec. 13, 1913, nonrecording gage at site 2.7 mi (4.3 km) upstream at different datum. Mar. IS, 1931, to 
Mar. 31, 1938, nonrecording gage 2.2 mi (3.5 km) upstream at datum 11.41 ft (3.477 m) higher. Aug. 23, 
1938, to June 25, 1948, nonrecording gage at present site and datum.

REMARKS.--Records good except those for winter periods, which are fair.

AVERAGE DISCHARGE.--42 years (1911-13, 1935-37, 1938-76), 267 ft 3 /s (7.56 m 3 /s), 2.83 in/yr (72 mm/yr), 193,400 
acre-ft/yr (238 hmVyr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 28,700 £t j /s (813 m 3 /s) Apr. 10, 1969, gage height, 19.15 ft
(5.837 m); maximum , gage height, 20.86 ft (6.358 m) Apr. 8, 1965, from floodmark (backwater [from ice); minimum
discharge observed, 0.5 ft 3 /s (0.014 m3 /s) Nov. 27, 1952; minimum gage height, 0.72 ft (0.219 m) Nov. 20, 1964.

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 1,430 ft 3 /s (40.5 m 3 /s) Mar. 22, gage height, 6.37 ft (1.942 m) ; 
minimum, 2.2 ft 3 /s (0.062 m3 /s) Sept. 8, gage height, 0.75 ft (0.229 m).

DISCHARGE, IN CUBIC FEET PE» SECOND, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976
MEAN VALUES

DAY OCT NOV DEC JAN FEB APR MAY JUN JUU AUG SEP

1
I
3
u
5

6
7
S
9

10

11
12
13
1«
15

16
17
1»
19
20

21
22
23
24
25

26
27
2*
29
30
31

TOTAL
MEAN
MAX
MIN
CFSM
i*.
AC-FT

CAL Y»
WTR YR

14
12
12
12
«3

12
13
13
15
14

12
10
13
13
13

10
ta
14
15
to

14
15
17
20
16

22
24
23
22
25
28

490
15.*
?e
10

.01
• 01
972

I97f TOTAL
197* TOTAL

27
2729
si
33

36
38
39
51
51

44
43
36
34
33

34
32
30
35
89

56
50
54
49
44

39
31
28
25
23

...

1163
39.4

89
23

.03

.03
2350

57674.0
32876.9

23
22
22
21
81

21
20
20
20
19

19
18
17
16
15

14
1«
14
14
14

14
14
14
1«
14

1«
14
15
15
15
15

522
16.8

23
1«

.01

.02
1040

HE«N
MEAN

IS
15
15
16
16

16
16
16
16
17

17
17
17
17
17

18
18
18
19
19

19
19
20
20
20

20
20
21
21
21
21

556
17.9

2J
15

.01

.02
itoo

156
89. B

22
22
22
22
23

24
25
26
30
33

37
40
45
50
65

75
100
120
150
200

260
220
240
230
270

300
325
335
350
•••
•••

3663
126
350
22

,»o
.U

7270

MAX 2990
MAX 1320

300
260
220
200
160

211
262
295
249
229

231
370
360
360
400

430
460
500
600
1060

1320
1300
1200
1120
948

792
714
627
600
567
520

16909
545
1320
160
.«3
,«9

33540

MIN
MIN

484
433
387
348
319

290
267
247
231
217

203
192
182
180
172

167
159
15*
162
160

152
146
146
142
136

131
126
124
119
112
...

6294
210
464
112
.16
.16

12480

10
2.7

107
101
96
91
87

83
79
75
71
66

60
56
59
58
55

53
51
48
46
46

44
43
42
42
39

37
37
42
40
42
40

1838
59.3
107
37
.Ob
.05

3650

CFSM ,12
CFSM .07

37
34
31
29
27

25
22
22
22
25

22
19
17
17
20

19
17
25
19
18

15
13
12
16
15

17
19
23
21
18

...

636
21.2

37
12

.02

.02
1260

IN 1.68
IN .96

17
15
15
13
12

9.7
9.0
8.5
7.6
7.3

7.0
*.«
5.8
5.8

36

23
16
IS
13
12

9.7
6.5
7.6
6.7
6.0

11
13
19
16
14
11

360,6
12.3

36
5.8
.009
.01
755

AC-FT
AC-FT

9,2
7.5
6.9
12
17

16
12
13
12
12

13
9.6

10
8.6
7.7

7.3
7.2
7.2
6.3
5.4

1.7
4.6
4,6
4,6
4,4

«,3
«.o
3,9
3.5
3.0
3.7

245.4
7.92

17
3.0
,006
,007
487

114400
65210

3.8
3.6
3.3
3.0
2.9

2.8
2.7
2.S
3,0
J.I

3.1
3.0
7.5
6.1
5.2

4.9
5.1
1.7

12
7,8

8,2
7.)
6.3
6.0
5.8

6.5
7.5
6.9
7.6
7.6
«••»

159,9
S.i3

12
2.7
.004
.005
317

OlO\t>



MINNESOTA RIVER BASIN 

05317000 COTTONWOOD RIVER NEAR NEW ULM, MN--Continued

WATER-QUALITY RECORDS 

PERIOD OF RECORD.--Water years 1961 to September 1976 (discontinued).

341

SUSHNOCD-SEDIMENT DISCHARGE (TONS/DAY), WATER YEAR OCTOBER 1979 TO SEPTEMBER i<»76

MEAN 
DISCHARGE

DAY

1
2
3

* 
7 
6 
9

10

11
12
13 
1«
15

16
17
16
19
20

21
22
23
2«
25

26
27
26
29
30
31

14
12
12
12
13

12
13
13
15

12
10
13
13
13

14 
U
14
15
14

17
2« 
IS

22
24
23
22
25
86

OCTOBER

MEAN 
CONCEN 
TRATION 
(MS/O

SEDIMENT
DISCHARGE
(TONS/PAY)

aa 
51 It"

96

MEAN
DISCHARGE 

(CFS)

27
27
29
31
33

36
36
39
51
51

44
45
36
34
33

34
32
30
35
89

56
58
54
49
44

31
26
25
23

NOVEMBER
MEAN

CONCEN 
TRATION 
("6/U

SEDIMENT
DISCHARGE
(TONS/DAY)

110 11

126 13

MEAN
DISCHARGE 

(CFS)

23
22
22
21
21

21
20
20
20
19

19
16
17 
16 
IS

14
14
14

14
14
14
14
14

14
14
15 
15 
IS 
15

DECEMBER

MEAN 
CONCEN 
TRATION 
(MG/U

SEDI*E"T
DISCHARGE
(TONS/DAY)



342 MINNESOTA RIVER BASIN

05317000 COTTONWOOD RIVER NEAR NEW ULM, MN--Continued 

SUSPENDED-SEDIMENT DISCHARGE (TONS/DAY), WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

DAY

i
2
3
a
5

6
7
8
9

10

11
12
13
10
15

16
17

19
20

21
22
23
20
25

26
27
?4
?9
30
31

MEAN
MEAN CONCFN.

DISCHARGE TRATION
(c*s) (MG/L)

15
15 ...
15 ...
16 ...
16

16 .-.
16 •-.
16
16
17 ...

17 ...
17
17 ...
17 ...
17 ...

10 ...
19 ...

IA ...
19 ...

19 ...
1<> 105
20
20
2P

20
2« ...
21
21
21
21 ...

SEDIMENT
DISCHARGE DISCHARGE
(TONS/DAY)

FEBRUARY
MEAN

CONCEN. 
TRATION

SEDIMENT
DISCHARGE
(TONS/DAY)

APRIL

DAY

1
2
J
a
5

6
7
8
9
10

11
12
13
ia
15

16
17
18
19
?0

21
22
23
24
?5

26
27
?8
39
30
31

MEAN
DISCHARGE

(CFS)

U8U
133
197
3«»
319

?90
267
247
231
317

203
19?
182
180
17?

167
159
156
162
160

152
106
116
142
13«

131
12S
124
119
112
...

MEAN
CONCEN.
TRATION
(MG/L)

...

...

...
150
mmm

• *•
mmm
mmm

mmm

mmm

mmm
mmm

mmm
mmm

...

...

...
55

...

...

...

...

...

...

... •

...

...

...

...

...

...

22
22
22
22
23

25
28
30
33

37 
ao 
«5 
50 
65

75
100
120
150
200

260 
220 
?aO 
230 
?70

500
325
335
350

SEDIMENT MKAN 
DISCHAKGt DISCHARGE 
(TONS/DAY)

92 57

23

107
)01
96
91
87

83
79
75
71
66

60
58
59
58
55

53
51
an
U6
tlt>

MS

37
37

uo
fl2 
40

MAY

MEAN 
CONCEN. 
TRATION 
(MG/L)

56

39
36

SEDIMENT
DISCHARGE
(TONS/DAY)

15

7.5
6.4

DISCHARGE 
(CF8)

300
260
220
200
180

215 
262 
295 
2«9 
229

231
370
360
360
000

030
060
500
600
1060

1320
1300
1200
1120
948

792
710
627
600
567
520

MEAN 
DISCHARGE

MARCH

MEAN 
CONCEN. 
TRATION
(MG/U

SEDIMENT
DISCHARGE
(TOK8/OAY)

33

868
857
502
3a2
246

129
118

138

JUNE

MEAN 
CONCEN.

(MG/L)

3090
3010
1630
1030
630

372
249
200

SEDIMENT
OISCNAKGfc
(TONS/DAY)

37
34
31
29
27

25
22
22
22
25

22
19
17
17
20

19
17
25
19
18

15
13
12
16
15

17
19
23
21
18

47 2.8



MINNESOTA RIVER BASIN 

05317000 COTTONWOOD RIVER NEAR NEW ULM, MN--Continued

SUSPENDED-SEDIMENT DISCHARGE (TONS/DAY), WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

343

JULY

DAY

1
2
3
a
5

6
7
8
9

10

11
12
IS
14
15

16
17
18
19
20

21
22
23
2«
25

26
27
28
29
30
31

MEAN
MEAN CONCEN*

DISCHARGE TRATION
(CFS) (M6/L)

17
15 •—
15
n —
12 ——

9.7 ...
9.0
8.5 •••
7,6 ...
7.3

7.0
6. a «••
5.8
5.8 ——
36

23
18 -•-
15
13
12 ...

9,7
8.5 -••
7.6 32
6.7 ...
6.0 ...

11 — .
13 — -
19 ...
18 ...
14 ...
11

SEDIMENT
DISCHARGE DISCHARGE
(TONS/DAY) (CFS)

9.2

12
17

1? 
13 
12 
12

IS
9.6

10
8.6
7.7

7.2 
7.2
6.3

,66
<l.6 
4.8 
a.6
u.u

<t.o s.«»
3.5

!:?

AUGUST

MEAN 
CONCEN 
TRATION DISCHARGE 

(TONS/DAY)

MEAN
DISCHARGE

64

57

3.6 
3.3
3,0 
2,9

2.7
2.8
3.0
3.1

3.1
3.0 
7.5 
6.1 
5,2

5.1
«.7 

12
7.8

8.2 
7.1 
6.3
6.0 
5.8

6,5 
7.5 
6.9 
7,6 
7.6

SEPTEMBER

MEAN 
CONCEN* 
TRATION 
(MG/L)

SEDIMENT
DISCHARGE
(TONS/DAY)

ra .60

34 .70

WATER QUALITY DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

DATE
TIME

NUMBfcP
Of

SAM.
PLINS
POiNTS

INSTAN.
TANEOUS

ois.
CMAR6E
(CFS)

BED
MAT.
FALL

DIAM. 
* FINER 

THAN
,062 MM

BED
MAT,
MU

DIAM. 
X FINfcR 

THAN
.125 MM

BED
MAT,
FALL
DIAM, 

X FINfeR 
THAN

,250 MM

BED
MAT.
FALL

DIAM. 
X FINER

THAN
.500 MM

11... 1115 21 30

DATE

BED 
MAT, 
FALL 

DIAM, 
X FINER 

THAN 
1.00 MM

BED 
MAT. 
SIEVE 
DIAM,

x FINER 
THAN 

2.00 "K

BED
MAT. 
SIEVE 
DIAM. 

X FINER 
THAN 

«,00 MM

BED
MAT, 
SIEVE
DIAM, 

X FINER 
THAN

a, oo MM

BED
MAT, 
SIEVE 
DIAM. 

X FINER 
THAN 

i6.0 MM

BED 
MAT, 
SIEVE
OIAM. 

X FINER 
THAN 

32.0 MM

JUN 
lit 85 90 95 100



344 MINNESOTA RIVER BASIN 

05317200 LITTLE COTTONWOOD RIVER NEAR COURTLAND, MN

LOCATION.--Lat 44°14'47", long 94°20'19", in SW%NE* sec.17, T.109 N., R.29 W., Blue Earth County, Hydrologic 
Unit 07020007, on right bank 30 ft (9.1 m) downstream from bridge on State Highway 68, 0.7 mi (1.1 km) 
above mouth, 1.5 mi (2.4 km) south of Courtland.

DRAINAGE AREA.--230 mi 2 (596 km2 ), approximately.

PERIOD OF RECORD.--October 1973 to current year. September 1969 to September 1973, operated as a low-flow 
station only.

GAGE.--Water-stage recorder. Datum of gage is 788.25 ft (240.259 m) above mean sea level.

REMARKS.--Records good, except for the period of indefinite stage-discharge relation, June 28 to Sept. 30, 
which are poor.

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 517 ft 3/s (14.6 m3 /s) Apr. 17, 1975, gage height, 5.27 ft 
(1.606 m); minimum daily, 0.29 ft j /s (0.008 m 3 /s) Sept. 6-10, 1976; minimum gage height, 1.56 ft (0.475 m) 
June 23, 24, 1976.

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 269 ft 3 /s (7.62 m 3 /s) Mar. 12, gage height, 4.05 ft (1.234 m): 
minimum daily, 0.29 ft 3 /s (0.008 m 3 /s) Sept. 6-10; minimum gage height, 1.56 ft (0.475 m) June 23, 24.

IN CUBIC FEET P£9 SECOND, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 
MEAN VALUfcS

OAY

1
2
3
a
5

6
7
8
9

10

11
12
13
10
15

16
17
18
19
2«

21
22
23
20
25

26
27
28
29
30
31

TOTAL
MEAN
MAX
HIM
AC. FT

CAL YR
WT9 YR

OCT

,P1 •
,7<l
.68
.68
.6?

.65

.73

.68

.68

.67

.7U

.68
,62
.62
.61

.63

.62

.68

.68

.68

.70
,70
.91
.at
.88

.88

.95

.95

.95
1.0
1.1

23.31
.75
1.1
.61
<I6

J975 TOTAL
1976 TOTAL

NOV

1.0
1.1
1.2
1.2
1.3

1.3
1.0
l.o
2.0
3.2

3.2
3.0
3.6
3.2
3.2

3.0
3.2
3.2
3.2

7,0
5.7
0.7
3.9
9.0

6.5
7.1
6.2
6.!
5.5
...

10.6
3.82
9,0
1,0
227

9787
0196

DEC

5.3
0."
o.o
0.0
a.2

0.2
o.O
0.0
0.2
0.2

0.2
o?2
a.5
0.5
0.2

0.2
o.5
0.0
o.o
a.o

o.o
0.0
o.O
o.O
3.8

3.8
3.8
3,8
3.8
3.8
3.8

127,0
o.ll
5,3
3,8
25i

.se MEAN

.93 MEAN

JAN

3,8
3."
3.8
3,8
3.6

3.6
3.6
3,6
3,
3,

3.
3,
3.
3.
3,

3.0
3.2
3.1
3,0
3.0

3.0
3.0
2,9
3.0
3.0

3.0
3,o
3.5
3.6
3.6
3.7

10*. 6
3,uu
3.8
?."
211

26,8
11.5

CEB

3.8
o.o
0,2
0.2
o.l

0.2
o.S
o.S
0,7
5.0

5,2
6,0
7,5
9.3

37-

29
31
99
25
22

16
17
23
01
00

00
<IU
36
28
• ••
...

5?9,6
18.3

Uli
3.8
1050

MAX U20 »
MAX Ifett K

MAR

18
20
17
00
fl7

30
30
29
25
22

23
160
162
78
57

69
70
60

119
loa

113
106
104
127
115

99
85
66
62
66
61

2338
75.0
160
17

0600

IN .61
IN .29

APP

53
51
08
05
oa

38
35
30
25
19

17
t7
16
U
13

12
12
11
11
12

12
U
9.8

10
U

11
11
10
9,0
9.0

627,6
20.9

53
9,0
120Q

AC.FT
AC-M

MAY

9,1
8,5
8,1
8,1
8.1

8,0
7.8
7,8
7.8
7.3

6.7
6.1
6.1
5.7
5.5

5.6
5.2
O.S
3.9
3.8

3.8
3.8
3.0
3.3
3.2

3.2
3.1
3.6
3.6
3.6
3.2

171.5
5.53
9.1
3.1
300

19U10
6320

JUN JUL

3.6
5.1
0.7

3!7

3.0
3.1
2.5
2.0
2.2

2.0
2.0
1.
1.

1.
1.
1.
1.
1.5

.7

.7

.7
,7
.7

.2

.2
,2
.2
.2

.5

.5

.5

.5

.5

.*

.9

.9

.8

.8

1.5 .81
1.5 .«!
1.2 .91
1.8 .81
2.0 ,81

1.9 .7
2.5 .7
2.2 .7
2.2 .7
2.2 .7
••« ,7

71,7 05,25
2,39 1.06
5.1 1.8
1.2 .81
U2 90

Aue

f
,
.
,
•
.3
.3
.3
.3

1.3

.98
,90
.98
.98
.98

.70

.70

.70

.70

.65

.50

.50

.50

.so

.50

.37

.37
,37
.37
.37
,37

25,07
.91
1.3
.37
50

«P

.33

.33

.33

.33

.33

.29
,29

,29
.29

.51

.51

.51

.51

.51

.70

.70

.70
,70
.70

.67

.67

.67

.67

.67

,76
.76
.76
.76
.76

16.30
.50
.76
.29
32



MINNESOTA RIVER BASIN 345

05320000 BLUE EARTH RIVER NEAR RAPIDAN, MN

LOCATION.--Lat 44°05'44", long 94°06'33", in SE^SEfc sec.6, T.107 N., R.27 W., Blue Earth County, Hydrologic Unit 
07020009, on left bank 0.2 mi (0.3 km) downstream from abandoned powerplant of Northern States Power Co., 
2 mi (3.2 km) west of Rapidan, 3.5 mi (5.6 km) downstream from Watonwan River, and 7.8 mi (12.6 km) upstream 
from Le Sueur River.

DRAINAGE AREA.--2,430 mi 2 (6,290 km2 ), approximately.

PERIOD OF RECORD.--July 1909 to November 1910 (published as "at Rapidan Mills," no winter records), October 1939 
to September 1945, July 1949 to current year.

REVISED RECORDS.--WSP 895: Drainage area. WSP 1508: 1910.

GAGE.--Water-stage recorder. Datum of gage is 807.83 ft (246.227 m) above mean sea level. July 20, 1909, to 
Apr. 28, 1910, nonrecording gage at site 0.2 mi (0.3 km) upstream at different datum. Apr. 29 to Nov. 12, 
1910, nonrecording gage at site 800 ft (244 m) upstream at different datum. Oct. 4 to Nov. 14, 1939, 
nonrecording gage at present site and datum.

REMARKS.--Records good except those for winter periods, which are fair.

AVERAGE DISCHARGE.--33 years (1939-45, 1949-76), 827 ft 3 /s (23.4 m3 /s), 4.62 in/yr (117 mm/yr), 599,200 
acre-ft/yr (739 hmVyr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 43,100 ft 3/s (1,220 m3 /s) Apr. 9, 1965, gage height, 21.36 ft 
(6.511 m), from floodmark; minimum, 6.9 ft 3 /s (0.20 m3 /s) Oct. 12, 1955, gage height, 1.04 ft (0.317 m).

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 1,240 ft 3/s (35.1 m3 /s) Mar. 20, gage height, 4.03 ft (1.228 m), 
backwater from ice: maximum gage height, 4.40 ft (1.341 m) Mar. 20, backwater from ice; minimum discharge, 
9.8 ft 3 /s (0.278 mVs) Sept. 12, 13; minimum gage height, 1.15 ft (0.351 m) Sept. 7, 8, 12, 13.

DAY OCT MOV

, I* CUBIC FEfT PER SECOND, WATER YEAR OCTOSiR 1975 TO SEPTtHBfcR 1976 
VALUES

DEC JAN MAR JUL StP

t
2
3
4
5

6
7
6
9

10

11
12
13
14
15

16
17
19
19
20

21
22
23
24
25

26
27
26
?9
30
31

TOTAL
MEAN
MAX
MJN
C*6M
IN.
AC.PT

C»L YR
wTR YR

60
60
61
57
58

SO
53
58
51
09

50
S3
52
53
52

52
52
52
55
56

58
58
58
67
73

67
65
65
65
64
63

1775
57.3

73
09
.0?
.03

3520

1975 TOTAL
1976 TOTAL

63
63
60
63
60

60
56
56
65
86

66
91
66
68
86

86
63
61

106

116
93
99
91
86

99
99
96

104
80

...

2467
82.9
116
56
.03
.04

4930

327070
51910

92
66
66
68
95

99
104
105
110
116

121
124
127
154
170

122
109
101
102
106

110
108
102
99
97

96' 94

92
91
91
91

3296
106

82
.04
.05

6520

MEAN
MEAN

91
93
90
65
62

79
75
70
66
65

61
58
60
57
58

57
57
56
56
56

56
56
55
55
55

55
55
54
54
54
54

1975
63.7

93
54
.03
.03

3920

697 MAX
102 MAX

53
53
52
51
50

09
50
50
49
09

49
50
56
56
76

96
91

101
110
113

107
104
126
146
163

174
190
206
222

...

2736
94,4
222
49
.04
.00

5430

6410
1210

170
106
155
160
162

155
152
109
132
126

126
40Q
730
909
1050

1000
925
960
660
1120

1210
1170
1070
902
775

660
576
523
502
506
517

17977
580
1210
126
.20
.26

35660

MIN 26
MlN 13

570
696
702
616
553

510
471
037
ooo
379

353
332
313
294
263

269
258
252
243
235

229
232
237
237
200

237
231
232
251
252
...

10548
352
702
229
.10
.16

20920

CFSM ,37
CFSM ,06

202
226
214
205
196

186
176
165
156
106

139
133
135
135
127

123
122
122
tie
116

112
110
113
113
111

109
109
125
120
119
122

0449
144
242
109
.06
.07

6820

IN 5,01
IN .79

115
H1
111
106
102

96
69
63
79
79

73
69
66
63
66

64
65
74
73
70

190
269
221
179
156

143
134
117
100
99

...

3296
110
269
63

.05

.05
6500

AC-FT
AC-FT

99
101
00
80
7 *

66
61
56
51
"7

43
00
38
37
*1

48
45
02
39
37

39
37
35
3o
32

30
32
38
41
<*2
38

1506
09.9
101
30
.02
.02

3070

649500
1050CIQ

36
40
39
36
47

63
61
61
66
58

60
52
07
40
39

36
37
36
35
32

29
27
27
26
2"

22
19
18
17
17
17

1166
37,7

6fc
17

.02

.02
2320

16
18
16
15
15

14
13
13
14
13

13
13
20
27
26

27
?6
27
41
37

31
28
25
24
22

22
27
26
26
24

...

663
22.1

"1
13

.009
.01

1320
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05320500 LE SUEUR RIVER NEAR RAPIDAN, MN

LOCATION.--Lat 44°06 I 40", long 94°02'28", in SW% sec.35, T.108 N., R.27 W., Blue Earth County, Hydrologic Unit 
07020011 on right bank 600 ft (183 m) downstream from highway bridge, 1.8 mi (2.9 km) northeast of Rapidan, 
and 2.3 mi (3.7 km) upstream from mouth.

DRAINAGE AREA.--1,100 mi 2 (2,850 km2 }, approximately.

PERIOD OF RECORD.--October 1939 to September 1945, July 1949 to current year.

GAGE.--Water-stage recorder. Datum of gage is 775.76 ft (236.452 m) above mean sea level. Prior to Nov. 15, 
1939, nonrecording gage at same site and datum.

REMARKS.--Records fair.

AVERAGE DISCHARGE.--33 years, 433 ft 3 /s (12.26 m3 /s), 5.35 in/yr (136 mm/yr), 313,700 acre-ft/yr (387 hmVyr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 24,700 ft 3 /s (700 m 3 /s) Apr. 8, 1965, gage height, 22.10 
ft (6.736 m), from floodmark; maximum gage height, 22.72 ft (6.925 m) May 22, 1960, from floodmark; 
minimum daily discharge, 1.6 ft 3/s (0.045 m 3 /s) Feb. 9-25, 1959: minimum gage height, 0.65 ft (0.198 m) 
Sept. 7-13, 1976.

EXTREMES FOR CURRENT YEAR.--Peak discharge above base 1,300 ft 3 /s (36.8 m 3 /s) and maximum:

Discharge 
(ft 3 /s) (m 3 /s)

Gage height 
(ft) (m)Date Time 

Mar. 15 1345 2200 62.3 5.20 1.585 

Minimum discharge, 6.1 ft 3 /s (0.17 m 3 /s) Sept. 7-13, gage height, 0.65 ft (0.198 m) .

DISCHARGE, IN

DAY OCT

FEET PER SECOND, WATER YtAR OCTOBER 1975 TO SEPTEMBER 1976 
MEAN VAlUtS

NQV DEC JAN APR JUN JUL AUG

NOTE.--No gage-height record, Dec. 24 to Jan. 29.

Ob*

StP

1
2
3
4
5

6
7
fl
9

10

,,
12
13
14
15

16
17
18
19
20

2J
22
23
24
25

26
27
2fl
29
30
31

TOTAL
MEAN
MAX
MJN

CFSM
IN.
AC.FT

CAL YR
WTR YR

19 '
16
16
16
15

14
14
14
14
14

15
15
16
16
15

15
16
18
17
27

19
17
16
19
19

19
19
19
20
19
19

527
17,0

27
14

.02

.02
1050

1975 TOTAL
1976 TOTAL

19
21
23
30
2S

21
22
23
29
61

64
79
77
73
61

52
«5
3fl
42
57

77
83
66
74
70

63
«1
37
40
45

...

1458
48,6

83
19

.04
,05

2890

253066,0
26437,1

54
61
60
59
65

69
71
73
74
76

75
71
70
71
70

70
69
69
59
50

45
44
44
44
43

43
43
42
42
41
41

1806
56.3

76
41

.05

.06
3590

MEAN
MEAN

41
40
38
36
33

30
26
25
23
21

20
19
!9
19
18

18
18
j«
18
18

18
18
18
18
16

18
18
19
20
23
24

712
23.0

41
Ifl

.02

.02
1410

6'3
72.2

24
23
22
22
22

22
23
24
25
26

27
29
31
32
34

36
38
40
45
46

50
55
50
66
70

79
fle
95
110
...
...

1260
43,4
110
22

.04

.Oa
2500

MAX 5560
MAX «7«

150
100
77
79
91

91
71
59
59
4fl

55
oil
714
665
876

783
58«
566
53«
554

446
357
367
328
281

2«2
211
199
193
21?
267

9679
312
878
49

,2fl
.33

19200

MIN
MJN

322
383
359
310
276

255
230
214
1 98
ISO

167
156
146
136
126

125
118
110
ioe
106

108
110
108
113
115

110
108
113
123
120
...

5157
172
3fl3
106
.16
.17

10230

14
6,1

110
103
92

100
91

62
75
67
63
59

55
54
53
53
52

51
51
^1
51
49

49
49
47
47
44

42
39
52
59
94
125

2009
64.8
125
39

,06
.07

i960

CFSM ,63
CFSM .07

115
101
66
72
62

56
49
44
40
«1

40
36
38
38
3fl

37
36
36
83

146

266
242
198
156
120

106
96
77
66
6fl

...

2597
86,6
266
37

.08
,09

5150

IN 8»5Jb^
IN ,89

62
54
45
40
35

29
27
25
23
22

21
19
Ifl
17
16

15
14
13
13
12

12
11
11
11'1
10
11
12
12
14
12

646
20.8

62
10

.02
, 0<?i

12(JO

AC-fT
AL-fT

11
10
10
10
14

14
20
17
16
ie

IB
16
13
12
12

12
12
12
10
9,4

9,4
9,4
8,9
6,9
6.9

e ,4
8,4
7,8
7.3
6,9
6,9

357,6
11.5

20
6.9
.01
.01
709

502000
52440

6.9
6.9
6.9
6.9
6,9

6.5
6.5
6.1
6.1
6.1

6,1
6,1
6.9
9,4
9.4

6.9
6.9
6,4
8,4
6.4

fl.4
6.4
7,8
7,6
7.8

7,6
7.6
7,6
7,8
6.4
...

2*6.5
?.55
9.4
6, 1
.006
.008
449
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LOCATION.--Lat 44°09'54", long 94°00'4S", in NE^NE^s sec.13, T.108 N., R.27 W., Blue Earth County, Hydrologic 
Unit 07020007, on right bank 0.2 mi CO-3 km) downstream from bridge on U.S. Highway 169 in Mankato, 1.3 mi 
(2.1 km) downstream from Blue Earth River and at mile 106.9 (172 km) upstream from Mississippi River.

DRAINAGE AREA.--14,900 mi 2 (38,600 km2 ), approximately.

WATER-DISCHARGE RECORDS

PERIOD OF RECORD.--May 1903 to current year (no winter records 1904, 1906-10, 1918-29). Monthly discharge only 
for some periods, published in WSP 1308. Published as "near Mankato": 1903-21.

REVISED RECORDS.--WSP 875: 1917. WSP 955: Drainage area. WSP 1085: 1929. WSP 1238: 1903, 1908, 1919. 
WSP 1508: 1916(M), 1918(M), 1926(M), 1928, 1930, 1932(M), 1938(M).

GAGE.--Water-stage recorder. Datum of gage is 747.92 ft (227.966 m) above mean sea level. Prior to Oct. 19, 
1921, nonrecording gage, at site 1.3 mi (2.1 km) upstream at datum 6.4 ft (2.0 m) higher. Mar. 15, 1922, 
to Nov. 30, 1924, nonrecording gage; Dec. 1, 1924 to May 24, 1971, recorder at site 0.5 mi (0.8 km) 
downstream at present datum.

REMARKS.--Records good except those for winter period, which are fair.

AVERAGE DISCHARGE.--55 years (1905, 1910-17, 1929-76), 2,657 ft 3/s (75.2 m 3 /s), 2.42 in/yr (61 mm/yr), 
1,925,000 acre-ft/yr (2.37 km3 /yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 94,100 ft 3 /s (2,660 m 3 /s) Apr. 10, 1965, gage height, 29.09 
ft (8.867 m); minimum observed, 26 ft 3 /s (0.74 m 3 /s) Aug. 4, 1934.

EXTREMES OUTSIDE PERIOD OF RECORD.--Maximum stage since Apr. 26, 1881, 29.9 ft (9.114 m) present site and 
datum, from floodmark, discharge, 110,000 ft*/s (3,120 m 3 /s) revised.

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 5,130 ft 3 /s (145 m 3 /s) Apr. 2, gage height, 7.33 ft (2.234 m); 
minimum daily, 58 ft 3 /s (1.64 m 3 /s) Sept. 12.

DISCHARGE. IN CUBIC F-FfcT PER SECOND, WATER YM« OCTORE* 1975 HI SEPTEMBER 1976
MEAN VALUES

DAY

1
2
3
4
5

6
7
6
9

10

11
12
13
14

15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL
MEAN
MAX
MJN
CP8*
TN,
AC-FT

CAt YR
WTR YR

OCT

300
297
293
286
275

265
262
262
255
256

262
27?
266
307
315

315
300
2R9
311
331

335
3«7
343
351
339

327
339
355
355
355
311

9496
306
355
255
.02
.02

16840

1975 TOTAL
1<J7(S TOTAL

NOV

289
262
282
293
311

297
293
300
519
433

U33
44;
455
424
400

405
391
382
373
522

574
526
453
435
420

415
410
410
405
405
...

DEC

400
405
405
405
405

405
405
410
410
415

416
419
420
422
424

426
427
427
425
422

421
420
418
415
410

t!08
405
400

395
395
390

11760 12772
393
574
282
.03
.03

412
427
390
.03
.03

23370 25330

1054981
297359

M£A
*EA

JAN

3«5
3«0
360
375
370

365
360
360
355
355

350
3SO
345

. 340
335

332
330
328
323
320

315
315
315
315
315

315
315
315
315
315
315

10503
339
385
315
.02
.03

20830

N 2«90
N 812

f-tB

315
31S
315
315
315

315
315
316
318
320

321
322
324
326
530

335
340
350
360
360

450
560
700
850
1020

1 170
1250
1260
1370
...
...

15197
524

1370
315
.04

,04
3014Q

MAS

1420
1540
1650
1480
iseo

1160
1230
1370
1330
1160

1130
2030
2790
J050
3160

3510
3210
3170
3320
3900

4450
4660
4560
4440
uifsO

4400
4400
4330
4460
4730
4760

92790
2993
U760
1130
.20
.23

184000

MAX 24oon "IN.
MAX 5020 "UN

APW

4900
5020
5000
4740
4540

4340
4110
3900
3680
3^10

3310
M3(J
3000
3940
3890

2830
2780
2750
3670
2590

2530
2460
2340
2200
2090

2010
1920
1820
1770
1730
...

93500
3117
5020
1730
.21
.23

185500

136 Cf-S
58 CFS

MAY

1640
1530
1430
1340
1320

1280
1230
1200
11SO
1120

1090
1050
1050
1020
918

823
747
682
610
572

553
523
505
476
450

425
410
440
445
445
472

26926
869
1640
410
.06
.07

53410

« ,19
M ,05

JUN

474
464

453
443
433

424
414
405
395
362

377
351
3U3
331
327

304
269
279
319
331

465
696
617
522
U5S

433
405
377
355
339
...

12220
407
696
379
.03
,0i

24240

IN 2.63
I* ,74

JUL

339
315
293
26S
349

236
216
201
184
168

166
163
158
146
301

184
HI
153
144

139

144
135
123
116
112

119
127
161
151
1<*1
130

5546
179
339
112
.01
.01

11000

AC-M
AC-f T

AU(, StP

125 79
136 76
132 78
139 76
174 71

176 71
181 71
168 66
163 64
156 61

190 60
1S1 58
153 74
139 63
136 63

139 87
132 93
137 67
123 104
114 H9

114 112
112 102
110 100
108 102
)04 1U4

100 103
94 108
83 108
76 104
79 100
83 •-•

4017 2606
130 06,9
190 119
76 56

,UU8 .DOS
.01 .007

7970 bl/0

2093000
589600

it
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05325000 MINNESOTA RIVER AT MANKATO, UN—Continued

WATER-QUALITY RECORDS 

PERIOD OF RECORD.--Water years 1963-66, 1968 to current year.

PERIOD OF DAILY RECORD.--
SPECIFIC CONDUCTANCE: October 1971 to current year. 
WATER TEMPERATURES: October 1967 to current year. 
SUSPENDED-SEDIMENT DISCHARGE: October 1967 to current year.

REMARKS.--During the winter period, suspended-sediment samples were collected monthly and daily sediment load 
was estimated on the basis of water records and monthly sediment samples. Water temperature and specific 
conductance were obtained once-daily during open water period and monthly for the winter period.

EXTREMES FOR PERIOD OF DAILY RECORD.--
SPECIFIC CONDUCTANCE: Maximum daily observed, 1,010 micromhos Mar. 3, 1975; minimum daily observed, 410
micromhos Mar. 16, 1976. 

WATER TEMPERATURES: . Maximum, 30.0°C Aug. 19, 1972, Aug. 18, 19, 1976; minimum 0.0°C on many days during
winter periods. 
SEDIMENT CONCENTRATIONS: Maximum daily mean, 2,850 me/I Aug. 7, 1968; minimum daily mean, 13 mg/L Nov. 24,
1974.
SEDIMENT LOADS: Maximum daily, 247,000 tons (224,100 tonnes) Apr. 9, 1969; minimum daily, 9.5 tons (8.6 tonnes) 
Nov. 24, 1974.

EXTREMES FOR CURRENT YEAR.--
SPECIFIC CONDUCTANCE: Maximum daily observed, 1,000 micromhos Feb. 8; minimum daily observed,410 micromhos 
Mar. 16.
WATER TEMPERATURES: Maximum, 30.0°C Aug. 18, 19; minimum, 0.0°C, on many days during winter period. 
SEDIMENT CONCENTRATIONS: Maximum daily mean, 580 mg/L Mar. 15; minimum daily mean, 14 mg/L Mar. 6, 7. 
SEDIMENT LOADS: Maximum daily, 5,940 tons (5,390 tonnes) Apr. 1; minimum daily, 11 tons (10.0 tonnes) Sept. 12-, 
Z o •

CONDUCTANCE (MlcROMMDS/CM AT 25 0£G, C1, WATER VPAP OCTOBER 1975 TO SEPTEMBER 1976

DAY

1
2•j

0
5
6
7
H
9

IP

11
12
13
14
IS

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

OCT

729
729
729
729
740

75?
752
752
75?
75?

777
777
765
777
777

777
833
833
833
795

833
614
795
795
79«i

814
...
795
795
795
854

NOV

Blu
8*3
814
795
686

777
854
8%4
8Su
745

795
777
795
854
875

833
854
897
875
786

795
793
795
...
805

.DEC

.

.

.

.
•

.
•
•
.
•

...
892
892
892
...

...

...

...
«71
...

971
...
971
...
943

...
943
...
943
...
...

JAN

917
...
917
...
917

...
943
...
943
... .

957
...
917
...
...

...
«•.
...
...
...

835
.*.
...
...
917

...

...

...

...
900
...

PER

975
...
...
...
...

...

...
1000
...
...

...

...

...
800
...

...

...

...

...
675

...

...

...

...
750

...

...

...

...

...

...

APR JUt AUG SEP

650
800
„„
650
...

650
750
800
750

800

510
460
500

410
S20
470
460
550

54Q
470
500
520
580

675
550
560
575
610
610

610
650
690
660
660

470
670
660
700
660

690
690
700
650
690

680
690
680
690
660

650
660
660
690
690

700
600
6BO
690
700
...

660
700
690
710
610

710
710
720
710
700

720
647
710
700
675

675
690
6<>0
690
690

700
700
7?S
690
690

710
650
700
700
680
710

600
600
610
675
675

600
710
650
625
625

750
650
625
640
625

750
740
7SO
600
650

6}0
625
625
640
570

700
580
610
590
590
...

725
700
650
600
580

750
700
700
640
610

520
600
600
650
550

700
560
560
650
650

612
750
710
750
780

800
770
700
750
750
750

760
760
750
750
720

7SO
740
7JO
740
750

740
800
770
eoo
730

825
800
780
790
800

790
800
805
830
855

850
820
825
850
830
800

810
800
610
830
6«0

810
600
600
600
800

600
625
800
790
620

820
830
820
820
750

750
750
650
650
750

750
675
650
750
675
...

782 589 667 692 645 672 785 774
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TEMPERATURE (DEG, O OF WATER, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

ONCE-OAKY
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DAY

1
2
3
(i
5

*
7
e
9

10

11
1?
13
11
15

16
17
IS
19
20

21
2?
2?
24
25

26
27
28
29
So
SI

MONTH

OCT

5.5
5.5
6.5
8.0
9.0

H.O
13.5
11.5
12.0
10,0

H.o
15.0
14.5
15.5
9,0

11,0
8.0
9.0
9,0
10.0

8.0
3.5

10,0
6.5

11. 0

10.0
10.0
9.0
9,0
9,0
12.0

10.0

NOV

11.0
13.0
13.0
n.o
12.0

13.0
13,0
10.5
8.0
6.0

6.5
a.o
3.5
5,0
5.5

7,0
6.0
11.0
8.0
5.0

2.0
1.0
1.0
1.0
1.0

.

.

.

.
*
"

7.5

DEC

..
mm

mm
mm

mm

mm

mm

mm

mm
mm

mmm

t.o
2.5
1.0
...

...

...

...
1.0
...

a.o
...
1 ,0
...
1.0

...
i.o
...
1.0
...
...

• •«

JAN

1.0
...
1,0
...
1.0

mmm

1.0

1.0
...

t.o
...
1,0
...
...

...

...

...

...

...

0,5
...
...
...
1.0

...

...

...

...
1.0

...

FEB

1.0
mmm

mmm

mmm

mmm

mmm
mmm

1.5
...
...

...

...

...
1,5
...

...

...

...

...
1,5

mmm

mmm
mmm

mmm

2.0

mmm

•»»%
mmm

mmm
mmm

mmm

...

MAR APR

1.0 10,0
0.5 10,0
— • 9,0
0.0 10.0
— • 11,0

0.0 10,0
2.0 9,0
0,0 11.0
1.0 10.0
... 10,5

3.0 13.0
«"• 11,0
0.5 12,0
1.5 15.0
2.0 IT.O

2.0 17,0
2.0 15.5
2.0 14.5
2.0 16.0
3.0 14.0

2,0 15,0
2.0 15.0
4.0 1ft, 0
4.0 10.5
5.0 12.0

5,0 13,0
6.0 13.0
8.0 14.0
6.5 13.5
7.0 14.0
7.0 ...

3,0 12,5

MAY

12,0
11,0
12,0
15,5
14,0

15.0
15.0
12,0
18,0
16,0

15.0
15,0
15,0
15,0
20,0

17.0
14.0
16,0
22.0
23.0

19.0
16,0
18,0
16,11
20.0

19,5
18,0
21.0
19,5
21. S
22.0

17.0
SUSPENDFD-SEOlMrNT DISCHARGE (TO.vS/DAY,, ,AT E « YEAR oCToat*

DAY

1
2
3
4
5

6
7
8
9

10

H
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
?8
29
30
31

MEAN

DISCHARGE
(CFS)

300
297
293
286
275

265
?6?
262
255
?58

262
27?
286
307
315

315
300
?89
311
331

335
347
343
351
339

327
339
35S
355
355
311

OCTOBER

oKEAN
CONCEN
TRATION

SEDIMENT «EAN
DISCHARGE

(«G/L) (TONS/DAY)

52
56
60
59
b1

43
43
52
56
58

5fi
57
57
SB
58

53
52
49
4U
42

50
58
59
52
41

48
6S
4<J

40
57
66

4?
45
47
46
38

31
30
37
39
40

41
42
44
48

49

45
42
37
37
38

45
54
55
4q
38

42
59
47
38
55
55

DISCHARGE
(CFS)

289
282
2»2
293
311

297
293
^00
319
«33

«33
443
U53
424
400

'JQ5
391
382
373
522

5/4
528
453
035
420

MS
4tO
41 C
405
405
...

NOVffMHf-.R

MfcA".

ccKictN. se JtMfcMT

JUN

21.0
24.5
22.0
25.0
22.0

26,0
23,0
27.0
24.5
28,5

29,0
26,0
27,0
26.0
19.0

23,0
22.5
21,5
23.0
26,0

25,0
26.5
22,0
21.Q
25,0

21,0
19.0
20,0
20,5
19,0
...

23,5
1<»75 TO SEPl

Mf AM

JUt

20.0
20.0
20.0
20.0
20.0

22.5
22.0
23.0
24.0
26,0

25.0
23,0
23.0
23.5
24,0

23.0
26,0
26.5
26.0
26.0

26.0
28.0
27,0
29.5
26.0

25.0
26.0
27.5
26.0
25.0
23,0

2«.5

fcMdtK 1976

OECErtlj&R

rffcAM

cciNce*-

AUG

2a,5
25.0
25,5
27,0
24.0

20.5
2(1.0
25.0
2A.O
26,5

26.0
29.0
25.0
21.0
24,0

20,5
20,5
30,0
30.0
27.0

27,0
28.0
29,0
25.0
24,0

24.0
2(1.0
25,0
2S.O
25.0
23,5

25.0

Sfel

StP

19.0
2!>. 0
24.0
26.5
24,0

2a.5
27.0
19,0
20. S
22.0

24.0
20.0
20.0
22.0
16. 5

16,5
19,5
21.0
20.0
19.0

19,0
19,0
19,0
18,0
17,5

17,5

!*»;$
16,0
16,0
...

20.0

'I'-'ENT

TRATIQHi OISCHA^Gb QtSCHA*SE THATIO* -.USCtiAHGfc
(*G/L) (TONS/DAY)

6?
52
46
43
52

72
77
73
69
64

5«
35
27
68

126

45

22
60
81
67

83
71
57
51
51

50
51
52
52
52

.--

48
ao
35
34
U'J

5*
6t
59
59
75

63
42
33
78

138

49
23
62
82
123

129
101
70
60
SP

56
56
58
57
57

...

tCFS)

U<!0
4'J5
4v5
405
405

"05
405
410
ai»
«15

aim
414
42,0
422
424

«26
"27
427
4*5
422

421
420
41P
415
aio

408
405
400
395
395
390

("G/U

52
52
52
52
53

53
52
52
53
56

60
/O
73
/O
66

60
• 55
53
53
53

54
56
57
5S
52

47
48
56
65
68
69

(Ti *0/UAY>

b6
5 /
57
57
58

58
i7
58
59
o3

68
/q
•B3

00
76

09
*>3
61
61
00

01
6U
64
t>2
58

52
52
60
69
73
73



350 MINNESOTA RIVER BASIN 

05325000 MINNESOTA RIVER AT MANKATO, UN — Continued

SUSPENDFD-SEDIMENT O^SrHAPG^ (TONS/DAY Jf WATEK *fcAR OCTOSfeK 1975 10 SEPTEMBER

DAY

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23 
2«
25

26
27
26
29
30
31

JAN'UiHY MARCH

>AY

1
2
3
4
5

6
7
8
9

10

11
12
13
10
15

16
17
18
19
20

21
22
23
20
25

26
27
28
29
30
31

MEAN
PISCHARGF

(CFS)

365
380
380
375
370

365
360
360
355
355

350
350
305
340
335

332
330
328
323
320

315
315
315
315
315

315
315
315
315
315
315

MEAN 
DISCHARGE

4900
5020
5000
4740
4540

4340
4110
3900
3680
3510

3310
3130
3000
2940
2890

2830
2760
2750
2670
2590

2530
2460
2340
2200
2090

2010
1920
1620
1770
1730

MEAN
CONCEN
TRATION
CMC /I)

68
67
67
66
65

6(1
63
57
51
46

4?
4-*

49
56
6?

69
75
82
88
94

90
94
81
59
35

32
34
37
40
47
58

APRTL

MEAN

CQNC.FN-
THATIQN
(Mg/L)

449
399
376
366
388

410
378
310
275
261

259
265
295
547.
327

270
283
255
210
172

18J
170
154
146
142

139
132
130
126
120
...

SEDlKfcNi
DISCHARGE
CTONS/UAY)

71
69
69
67
65

63
61
5S
49
44

40
41
46
51
56

62
07
73
77
ei

84
60
69
50
30

27
29
31
34
40
49

SEDIMENT
OISCHAKGE
(TONS/PAY)

5940
5410
5080
4680 -
4760

4600
4)90
3260
2730
2470

2310
2240
2390
4340
2550

2060
2120
1890
1510
1200

1240
1530
973
867
601 -

754
684
639
602
561
...

' *FAN
OISCHAKGi

cresi

315
315
315
315
315

315
315
316
318
320

3<M
32?
3?4
326
330

335
340
350
3foO
360

450
5bU
700
85"
1020

11 70
1250
l?8fi
1370
...
...

«MN
OlSCHAHGfc

(CFS)

1640
1520
1420
1340
1320

1280
1240
1200
1150
1 120

1090
1050
1050
1020
918

823
747
682
610
572

553
5?3
505
478
450

425
410
400
445
445
472

MEAN
CONCt-.N-
TKATION
(MG/l)

57
58
52
46
42

39
34
29
26
27

28
33
38
41
40

38
35
34
32
30

28
26
24
22
20

19
19
18
17

...

...

MAY

MFAN
COHF N-
T^AtlON
CMR/I. )

118
119
122
121
99

86
99
62

1 18
119

96
96
90
79
77

65
48
69
72
68

74
72
69
63
60 •

62
74
85
91
99

120

StfolHENT
DISCHARGE
CTONS/UAY)

48
49
44
39
36

33
29
25
22
23

24
29
33
36
36

34
32
32
31
31

34
39
45
50
55

60
64
62
63

...

...

SEDIMENT
OlSCHAHGfc
(IONS/DAY)

523
488
468
438
353

297
329
266
366
360

283
272
255
218
191

144
97
127
119
105

110
102
94
61
73

71
62

101
109
119
153

MEAN

OISCHAKGE
ICI-S)

1420
1540
1650
1480
1360

1160
1230
1370
1230
1160

1130
2020
2790
3050
3460

3510
3210
3170
3320
3900

4450
4660
4580
4440
4380

11400
4400
4330
4460
4730
4760

MEAN
DISCHARGE

(CFS)

4/4
464
453
443
433

424
4)4
405
395
382

377
351
343
331
327

304
289
279
319
331

485
696
617
522
453

433
405
377
355
339
«•«•

MEAN
CONCfN-
THATIO»v
(l"C/L)

17
17
15
15
15

14
14
17
35
39

30
64

202
353
580

516
211
24B
-247
<*13

«/6
403
408
445
411

408
412
404
382
447
439

JUMt

MEAN
CONCEN
TRATION
(MG/U

173
127
111
107
104

112
117
114
107
95

88
lio
100
85
105

108
125
117
105
118

230
336
135
124
142

139
132
115
105
103
...

SEDIMENT
OISCHAKgt"
(TtjMiJ/UAY

65
71
67
60
t>6

44
46
63
116
122

92
349

1520
2910
5420

4690
1830
21^0
2210
43SO

5^0
5130
5050
5330
4860

4850
4890
47«JO
4620
5710
5640

SEDIMENT
DISCHARGE
(TO'»S/UAY)

221
159
136
128
122

128
131
125
114
98

90
104
93
76
93

69
96
68
90

105

301
631
225
175
174

163
144
117
101
94

• »«



MINNESOTA RIVER BASIN 

05325000 MINNESOTA RIVER AT MANKATO, MN--Continued

351

SUSPENDFD-SEDIMfcNT DISCHARGE (IONS/DAY), HATER YEAk OUO»fc« 1975 TD SEPTEMBER 1976

DAY

1
2
J
0
5

6
7
8
9

10

11
12
13
14
15

16
17
16
19
20

21
22
?3
?0
?5

26
?7
26
29
30
31

TOTAL

YEAR

MEAN
DISCHARGE

(CFS)

339
515
293
265
249

236
216
201
184
166

168
563
158
106
201

180
171
153l'44

139

104
125
123
116
112

119
127
161
15)
1 01
13n

5506

297359,0

JULY 

MEAN
CONCF.N.

CMG/L)

100
90
79
ro
68

69
70
71
70
70

75
72
66
78
91

68
62
71
65
67

66
69
66
62
55

50
63
60
02
70
55

SFDlMfcNT
DISCHARGE
(TONS/DAY)

92
77
62
50
06

04
4]
39
35
32

34
32
29
31
49

34
29
29
25
25

26
23
2?
19
17

16
22
26
17
27
to

1072

178873,0

MEAN
DISCHARGE

(fFS)

125
136
I 32
139
170

176
18)
166
163
156

190
151
153
139
136

139
132
127
123
110

110
112
110
108
104

too
90
«3
76
79
83

4017

AUGUST

• MEAN
CONCtN"

03
48

68
67

64
76

161
70

90
57
60
65

70
145
112
70
70

68
69
71
78

BS 
86 
65 
82 
8? 
85

SEDIMENT
DISCHARGE
(TONS/OAt)

15
18
20
26
31

30
37
73
71
29

48
23
26
20
24

26
52
38
25
22

21
21
21
?3
23

?i
22
19
17
17
19

MEAN
DISCHARGE

(Cf S)

79
78
78
78
71

71
71
66
t>4
61

60
58
70
83
S3

67
92
67

100
119

112
102
100
102
1 04

)02
108
ioe
104
100
...

SEPTfcMBEK

MEAN 
CONCEN-

82
102
97
86
76

70
67
68
79

130

90
72
60
67
ei

58
.61
63
69
61

60
60
116
99
73

57
45
37
07
70

260iS

17
21
£0 
18 
15

13
13 
12 
U

15 
U 
13
15
16

10 
J5 
15
19
20

18
22
31

20

16
13
11
13
19

509

*ATfR OA.1A, W A UK YtAK OCTOHfcR 1975 TO StPU«Bfc.K 1976

DATt
TIME

NUMBER
OF

5AM.

HLINO
POINTS

JKiSTAN-

1 ANEOU3
DIS

CHARGE
fCFS)

BED
MAT.
FALL

D1AN,
% FINER

THAN
,062 MK

BED
MAT,
FALL

MAM,
% FINEK

THAN
,125 »»

tjfcl>
rtAT,
FALL

DIAM,
% HNfcR

THAk
.250 MM

BEU
MAT,
(•ALL

OIAM,
% FINER

lHAN
,500 MM

09,., 1230 397

DATE

JUN
09,,

BfcD
MAT,
FALL

DIAM,
* FINER

THAN
1,00 MM

BFP
MAT,

SIFVE
DIAM,

% FINER
THAN

2,00 MM

BED
MAT,

SIEVE
OlAM,

* FINER
THAN

4,00 MM

BED
MAT .

SIEVE
DIAM,

% FlNfcR
THAN

8,00 MM

BED
MAT,

SltVfc
01AM,

% FINER
THAN

16,0 CM

BED
MAT ,

SIErft
OJAM,

X FINEK
THAN

3«i,0 Mh

53 62 92



352 MINNESOTA RIVER BASIN 

05327000 HIGH ISLAND CREEK NEAR HENDERSON, MN

LOCATION.--Lat 44°34'19", long 93°55'18", in NE%NW% sec.26, T.113 N. , R.26 W., Sibley County, Hydrologic 
Unit 07020012, on left bank 20 ft (6.1 m) downstream from bridge on County Road 6, 1.6 mi (2.6 km) 
upstream from mouth, and 3.1 mi (5.0 km) north of Henderson.

DRAINAGE AREA.--237 mi 2 (614 km2 ).

PERIOD OF RECORD.--October 1973 to current year. May 1970 to September 1973, operated as a low-flow station 
only.

GAGE.--Water-stage recorder. Datum of gage is 728.56 ft (222.065 m) above mean sea level.

REMARKS.--Records good except those for periods of no gage-height record, May 5 to June 3 and July 7 to 
Aug. 9, which are fair.

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 3,520 ft 3 /s (99.7 m3 /s) Apr. 28, 1975, gage height, 8.22 ft 
(2.505 m), from floodmark, from rating curve extended above 500 ft 3 /s (14.2 m 3 /s); minimum daily, 0.52 ft 3 /s 
(0.015 mVs) July 14, 1976.

EXTREMES FOR 
minimum

R CURRENT YEAR. - -Maximum discharge, 160 ft 3 /s (4.53 m 3 /s) Mar. 12, gage height, 2.78 ft (0.847 m) ; 
daily, 0.52 ft 3 /s (0.015 m 3 /s) July 14.

IJISCHAHGE, IN P£9 SECOND, wATfcR Y6AR OCTQ8EW 1975 TO SfPTEMatH 1976 
MFAN VALUfcS

PAY

1
2
3
4
5

6

8
9
10

11
12
13

15

16
17

10
20

21
22
23
24
25

26
27
28
20
30
31

TOTAL
MfcAN
MAX
MINI
AC-FT

OCT

4,4
5.3
6,0
6.3
6,7

7.1

6J4
8,4
6,0

9,4
9,0

10
10
JO

11
12
12
12
11

10
10
It
to
6,0

8,0
8,0
8.9
A 08*4

7.9

278.5
8,98

12
4,4
55?

NOV

7,9
• 7.0

7.9
7.5
7.1

7.1
7.1
7.5
8,4

7.1

5.3
5,3
4,4

3.7
3.7

3.4

3!4
3.7

15

4. 7
1 9i !<*i !s
1.0

,68
,68

1.0
1.1
1.3
...

140.26
4,68

13

278

06C

1.3

U6
1,6 1
1.6 1

1.9 1
1.6
1,6

1.6
1.6

1.6
1.6
1 .0
1."
1.9

1.4
1.1
1.0
1.0
1.1

1 . 1
1.0
1.0
1 . 1
1.1

1.1
1. t
1.1
1)3
1.3

42,5 4
1.37 1

1 .9
1 .0
8u

AM

,4
t <t'.*

.1

.3

.3

.1

.0
,0
.1

.1

.3

.3

.3

.3

.1

.1

.?

. J

.3

,4
.4

.6

.6
,0

,4
• a"j,

.6

.6

.0

35
,0
.0
h3

f-Eb

1.6
1.3
1.1
1.0
1.0

1.1
1.4

1.6
1.9
1.9

2.2
?»5
3.1
4.4

20

?2
10
13
1 1
8,4

7.5
7 .t
9.4

1 1
141

10
?4
!*>
15
...
...

242.5
*24

1 .0
48]

MAP

1?
13
18
14

14

17
19
20
21
21

24
101
55
54
48

47
48
54
e>6
60

75
9S
115
lin
104

98
64
75
7*
77
68

1730
55, «
US
12

APR

60
54
50
44
41

46
32
28
26
22

21
18
16
15
15

13
12
12
12
1 1

10
10
13
13
13

12
10
9,9
0,4
9.4
...

647,7
21.6

6C>
9.4
128u

MAY

B.96*,4

7.1
6,3
5.2

4.8
4,4
4. 1

3.9
3.6

3.4
3.2
3.1
3.0
2.6

2.0
2.5
2.4
2.3
2.2

2.0
2,0
1.9
,0
.«
.9
.7
.6
.S
,4
,3

103.0
3.32
6.0
1.3
204

JUN

1.2
1.1
.99
.88
.78

.78

.86

.76

.76
1.1

1.1
.68
,66

1.0
1,6

1.4
1.4
2.8
2.5
2.6

2.8
1.6
1.6
3.1
3.4

2.6
2.2
1.3
1.6
1.4
...

47,43
J ,58
3.4
.76
94

JUL

1.0
1.0
.68
.76
,/8

.70
,69
.67
.64
,60

.02

.65

.59

.52

.54

,60
.68
.'2
.76
.60

.60
,60.
.61
.64
,90

.1

.1

.0
,1
.1
.0

24, f7
,60
1.1
.52
49

AUG

.97
,06
.94

1,2
1.3

1.1
1.0
.93
.69

1.0

1.3
1.2
1.2
1.2
1.2

1.2
1.2
1.2
1.2
1.2

1.2
1.2
1.2
1.2
1.2

1.2
1.2
1.2
1.2
1.3
1.5

35.99
1.16
1.5
.89
71

SfcP

1,7
i,7
i,7
if '
i.7

f' 7
i ,7
i ,7
i.7

J' 7
i.7
i.a
i.9
i.o

1)9
i.7
£.3
1,6

1.3
J . t
1.0',90

.&!

.62

.61
,72
.64
.64
...

44,14
i.47
2.3
,64
66

CAL VR 1975 
wTH YR 1076

TOTAL 
TOTAL

22404.46 
337P.59

•"EANi 61,6 
M 6AW 9.23

1800
1 15

AC>Ft 44620 
AC-FI e/00



MINNESOTA RIVER BASIN 353 

05330000 . MINNESOTA RIVER NEAR JORDAN, MN

LOCATION.--Lat 44°41'35", long 93°38'30", in NW%SW% sec. 7, T.114 N., R.23 W., Carver County, Hydrologic Unit 
07020012, on left bank 1.5 mi (2.4 km) northwest of Jordan and at mile 39.4 (63.4 km) upstream from 
Mississippi River.

DRAINAGE AREA.--16,200 mi 2 (42,000 km2 ), approximately.

WATER-DISCHARGE RECORDS

PERIOD OF RECORD.--September 1934 to current year. Prior to Oct. 1, 1966, published as "near Carver, Minn". 

REVISED RECORDS.--WSP 955: Drainage area. WSP 1508: 1935.

GAGE.--Water-stage recorder. Datum of gage is 690.00 ft (210.312 m) above mean sea level. Prior to Oct. 1, 
1966, water-stage recorder 2.8 mi (4.5 km) downstream with auxiliary nonrecording gage at present site and 
same datum.

REMARKS.--Records good except those for winter period, which are fair.

AVERAGE DISCHARGE.--42 years, 3,355 ft 3 /s (95.0 m3 /s), 2.81 in/yr (71 mm/yr), 2,431,000 acre-ft/yr 
(2.99 km 3 /yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 117,000 £t j /s (3,310 m3 /s) Apr. 11, 1965; maximum gage 
height, 35.07 ft (10.689 m) Apr. 12, 1965 (backwater from Mississippi River); minimum discharge, 79 ft 3 /s 
(2.24 m3 /s) Nov. 17, 1955; minimum gage height, 2.66 ft (0.811 m) Nov. 22, 1935.

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 5,490 ft 3 /s (155 m3 /s) Apr. 3, gage height, 11.19 ft (3.411 m); 
minimum, 151 ft 3 /s (4.28 m 3 /s) Sept. 13, gage height, 3.03 ft (0.924 m).

OCT

DISCHARGE, IN

DEC

FEET PF.R Sf.COND, WATfcB YtAH OCTOBf-k 1975 TO SfcPTtMHfcW 1976 
*£AN V»LU£S

JAN FfcB JUL StP

1
2
3
a
5

6
7
8
9

to
IS
12
13
10
15

16• 17

18
19
20

21
2?
23
20
25

26
27
28
29
30
31

TOTAL
MfcAN
MAX
MJN
C^SM
T.N,

AC. FT

CAL VR
H.TS VR

030
026
025
oia
003

389
380
377
370
349

300
305
350
365
377

389
009
015
015
010

017
022
ooo
452
451

0*5
435
031
oia
.018
027

ot«
OQ9
389
370
367

366
367
366
382
058

533
633
602
602
610

588
556
509
503
6?7

655
682
700
631
500

OU5
060
500
500
580
...

500
480
49Q
560
570

570
570
590
595
600

620
620
610
595
545

550
550
550
550
555

S60
560
560
560
560

565
570
570
570
575
570

12528 15076 17090
004
052
340
.02
.03

20850

1975 TOTAL
1976 TOTAL

516
700
366
.03
.00

564
620
480
.03
,04

30/00 34690

1239820
366186

MEAN
«€ AN

570
565
560
500
530

510
490
075
455
435

415
395
375
$60
355

350
350
350
355
360

365
370
375
380
390

400
410
015
420
330
030

13180
025
570
350
.03
.03

26140

3397
loot

030
030
030
035
035

035
035
o35
040
ooo

ooo
ooo
005
450
060

500
560
620
690
760

800
920
1020
1100
1190

1220
1200
1260
1270
...
...

19770
682
1270
030
,00
.05

39210

1?80
1290
1300
1320
1300

1350
1370
S380
1000
1010

1050
1*00
2000
2500
3100

3500
3700
3900
0090
0110

0380
0700
5000
4990
0830

0790
0740
4730
4790
5020
5310

96670
3118
5310
1280
.1°
.22

191700

MAX 22900 *IN
MAX 5070 MJN

5390
5400
5050
5070
5370

5120
0860
Oe30
0000
0200

0010
3820
3660
3520
3010

3320
3200
3140
3070
3010

2930
2870
2810
2780
2640

25tO
2010
2310
2210
2110
...

110070
3669
5470
2110
.23
.25

218.400

260 CFS«
150 CFS"

2060
1980
1870
1760
1700

1630
1580
1S20
1480
1030

1390
135.0
1330
1300
1270

1230
1100
1080
1030
977

917
878
806
822
797

778
750
78.4
800
850
815

38107
1231
2060
750
,08
,09

75660

.21

.06

807
815
7<»4
761
730

710
677
650
636
634

596
567
5oo
512
517

095
090
5?1
070
057

050
49]
650
870
«6l

779
690
628
600
569
...

18987
633
870
050
,00
.00

37660

in 2.85
IN ,«u

541

521
091
074
050

433
397
370
358
S50

401
321
312
301
297

298
3,iO
319
306
300

280
278
279
272
267

265
261
2B2
365
396
316

10776
348
501
261
.02
.02

21370

At-M
AC-FT

285 206
264 197
249 195
239 182
253 172

269 171
279 170
275 169
277 169
269 160

285 157
285 150
297 156
274 163
253 164

201 166
232 165
239 leO
239 191
234 195

224 188
220 192
222 202
227 20«
224 209

?18 205
213 211
206 208
19d 207
195 211
200 — .

7589 5503
205 183
297 211
195 150
.02 .01
.02 .01

15050 10920

2059000
726300



354 MINNESOTA RIVER BASIN

05330000 MINNESOTA RIVER NEAR JORDAN, MN--Continued 
(National stream-quality accounting network station)

WATER-QUALITY RECORDS 

PERIOD OF RECORD.--Water years 1963-69, 1972 to current year.

PERIOD OF DAILY RECORD.--
SPECIFIC CONDUCTANCE: July 1973 to current year. 
pH: January 1974 to current year. 
WATER TEMPERATURES: July 1973 to current year. 
DISSOLVED OXYGEN: July 1973 to current year.

INSTRUMENTATION.--Water-quality monitor since July 1973.

COOPERATION.--BOD and bacteria data furnished by Metropolitan Waste Control Commission, St. Paul, MN.

8UALITY DATA, WATEP YfcAR OCTOBER 1975 TO SEPT£f*BEH 197*

MATE

NUV
12...

12...
JUM
09, ,.

SfcP
»«...

PATE

NUV

FfcB*"

12...
JUW
09..,

SbP
U..,

TOTAL
ARSENIC

TI«E (AS)
(ur,/L)

(01002)

1200 3

1200 it

1200 9

1145 3

DIS
SOLVED TOTAL
IRON LEAD
(FE) (PB)

(UG/L) fU5/L)
(OlO«fc) (010S1)

20 100

10 <10Q

10 9

20 <100

TIMf.

DATF

APH.
1 fl , , . t ' 0 «

SFP.
1«... 11 »*

DATE

NOV
1?...

1?...
09...

SfcP

sus- TOTAL
PENDEO CAO-
ARSENIC MJUM

(AS) (CO)
(U6/L) (UG/L)

(01001) (01027)

1 <10

l <lo

t> 0

2 <10

OIS- TOTAL
SOLVED MAN-
LEAD GANESF-:
(PB) (MN)

(UG/L) (UG/L)
(01019) (0105S)

« 320

3 280

3 5*10

a «30

nTS. Sl'S-
SfUVF.n PfcsOFD
r,w;jss GW'SS
ALPHA &I.PWA

AS «S
g«p*'AT, M.^AT,
fUR/L! fUR/Ll

(f.no-^01 fsnnao)

<7.^ 7,"S

^ ?.1

LENGTH
OP

Expn.
Snpfc
(06VS)

TJMfc

(OOn??)

DIS
SOLVED
CAD
MIUM
(CO)

(UG/L)
(01025)

1

0

n

1

DIS-

MAN.
GAMPSE
(MM)

(UG/L)
(010S6)

ao

?7"

10

10

njS-
SnLVFn
fiROSS
PfeTA

A?;
CS-137
(PC/L!

ro^^iS!

11
*>, a

PFBI-

PHYTHNi

BJO«ASS
IOTAI.
HBY

*f- ir,HT
G / S Q M
(OOS73!

TOTAL
CHRO
MIUM
(CR)

(UG/L)
(0105«)

<10

0

10

10

TOTAL
MERCURY

(MG)
(UG/L)

(71900)

.0

.0

*.5

.0

sus-
PE*"OE 0
r-^oss
BETA
AS

CS-137
(Pf/L)

("3S1*>)

a.u

t ,«

pfc **i-
PHYTON

BIQMASS
ASH

wfc IfeHt
G/SC M

r0057«»)

DIS
SOLVED
CHRO
MIUM
(CR)

(UG/L)
(01050)

6

0

<to

0

DIS
SOLVED

MERCURY
(MG)

(UG/L)
(71890)

,0

.0

< 5

.0

MS-
SOLVEO
GPOSS

"fc TA
AS SPOO

/Y90
(PC/L)

(P0050)

9.1

5,3

U^CPfi-
« {• C T E R
PEf'I-
PMYTOM

CHLORO
PHYLL A
«G/SO M
(32^28)

TOTAL
COBALT
(CO)

(UG/L)
(01037)

<50

<SO

1

<50

TOTAL
SELE
NIUM
(SE)

(UG/L)
com?)

0

u

0

0

SUS-
PE*r>Mj
GROSS
BETA

AS SR90
/Y<sn

(PC/L)
(900*.'))

3.5

1.6

UNCQR-
RtCTEO
PER;-
PHYTON

CHLORO
PHYLL ^
1G/SQ M
(322^6)

DIS
SOLVED
COBALT
(CO)

(UG/L)
(01035)

1

1

0

0

DIS
SOLVED
SELE
NIUM
(SE)

(UG/L)
«m«i)

0

0

0

0

DIS
SOLVED
RA-?2h
(9ADOW

METHOD)
(PC/L)

f 0 Q§ t 1 5

4 ^

.1?

BIOMASS
PIGMENT
RATIO

TOTAL
COPPER
(CU)

(UG/L)
(01042)

«10

10

10

10

TOTAL
ZINC
(ZN)

(UG/L)
C010V2)

10

40

10

30

TOTAL
MLT-
«A*?LE
RESIDUE

(MG/L)
(005m

530

5«0

OIS-
SOL^fcu
COPPEK
(CU)

(UG/L)
C010«0)

2

I

u

u

DIS
SOLVED
ZJNC
(ZN)

(UG/L)
(OIOVOJ

20

0

0

10

TOTAL
NQN.

*• IL T -
KABLt

HESIOUF

( M G/L)
(00530)

1«0

mm

TOT*L
IRON
(FE)

(UG/L)
(oioasj

««0

270

1300

1100

TOTAL
ORGANIC
CARBON
(O

(MG/L)
IOU66U)

19

6.9

11

12

SAMPLING
METHOD

POLYETHYLENE
1200 ?7

5200 ?7

1200 ?9

1 1«5 3S

39.0

7.20

9.5U

uo ,fl

3S.O

5.VO

/.3«

13,0

6. feu

l.?5

J3.2

.000

.100

, 0 0 0

S.Sh

310

200

1700

180

STRIP



DATE

MINNESOTA RIVER BASIN

05330000 MINNESOTA RIVER NEAR JORDAN, MN--Continued 

MATER QUALITY DATA, *»TER YEAR OCTOBER 1975 TO SEPTEMBER

355

TIME
TOTAL
AIDRIN
(UG/L)

(39330)

ALDRIN
IN

BOTTOM
MA
TERIAL
(UG/KG)
(393)3)

TOTAL
ATRA-
ZINE
(UG/L)

f 39*30)

ATRA. 
ZINE IN 
BOTTOM
MATERI
AL (UG/
KG DRV
SOLIDS)
(39631)

TOTAL
CHLOR*
DANE
(UG/L)

(39350)

CHLOR*
DANE 
IN

BOTTOM
MA*
TERIAL
(US/KG)
(393S1)

TOTAL
ODD
(US/L)

(39360)

000
IN

BOTTOM
MA.
TERIAL
(UG/KG)
(39363)

TOTAL
ODE
CUG/U

C39365;

NOV
12...

fts
as...

MAY
19...

SEP
U...

DAT!

NOV
12...

FEB
25...

MAY
19...

8EP
10...

DATE

NOV
12...

FEB
25...

MAY
19...

SEP
u...

DATE

NOV
12...

FEB
25...

MAY
19...

SEP
10...

1200 NO NO ..

1UOO NO .. ND

1<100 NO NQ NO

1145 NO »• ND

DOf DOT
IN IN

BOTTOM BOTTOM TOTAL
MA- TOTAL MA. 01.

TERIAL DOT T£Rl*L AZINON
(UG/KG) (UG/L) (UG/KG) (UG/L)
(39368) (39370) (39373) (39570)

NO NO NO ND

.. ND .. ND

NO ND NO ND

.. ND .. ND
MEPTA.

ETM10N CHLO«
IN IN TOTAL

BOTTOM TOTAL BOTTOM H6PTA.
MA. HEPTA. MA> CH(.nR

TERIAL CHLOR TERIAL EPOXIDE
(UG/KG) (UG/L) (UG/KG) (UG/L)
(39399) (39010) (39013) (39420)

• • NO ND NO

.. NO -. ND

ND NO ND ND
.. ND «. ND

METHYL
METMOX. PARA-
YCMLOR TOTAL THION TOTAL

IN BOT« METHYL IN BOT* METMYL
TQM MA. PARA. TOM MA. TRI"
TERIAL THJON TERIAL THJQN
(UG/KG) (UG/L) (UG/KG) (UG/L)
(J9481) (39600) (39601) (39790)

ND NO .. NP
.. NO *. ND

ND NO ND NO
•• NO • » NO

TOX. TRI*
APH6NE TMlON

IN IN
BOTTOM TOTAL BOTTOM

.. ND

.. NO

ND ND

*• ND
01.
AZINON

IN
BOTTOM TOTAL
MA. 'oi»

TERIAL ELDRIN
(UG/KG) (UG/L)
(39571) (39380)

.. ND

.. ND

NO ND

.» ND
HEPTA.
CHLOR

EPOXIDE
IN BOT.
TOM MA. TOTAL
TERIAL LINQANE
(UG/KG) (UG/L)
(39023) (39300)

ND ND
.. NO

.1 NO

.. NO
METHYL
TRI.

THION
IN ROT* TOTAL
TOM MA- PARA.
TEHIAL THION
(UG/KG) (UG/L)
(39791) (395(10)

» ND

NO

ND NO

.. ND

2,4-D
IN

BOTTOM

NO ND

.. NO

NO ND

.. ND
01*

ELORIN
IN

BOTTOM
MA. TOTAL
TERIAL ENDRIN
(UG/KG) (UG/L)
(39383) C393903

NO NO

.. NU

.4 NO

.. NO

LINDANE
IN

BOTTOM TOTAL
MA* MALA*

TERIAL T*ION
(UG/KG) (UG/L)
(39343) (39530)

NO NO

.. ND

. ND ND

ND
PARA.
THION

IN
BOTTOM SI MA
MA. ZINE
TERIAL 10TAL(
(UG/KG) (UG/L)
(3954J) (39025)

•- ..

.. ..

NO ""

» NO

2,4,5-T
IN

BOTTOM

ND NU

» NU

ND NU
•» NO

ENORIN
IN

BOTTOM
MA* TOTAL
TtRJAL ETHION
(UG/KG) (U6/LJ
(39393) (3939B)

ND NU

-• NU

ND NU
• • NU

MALA*
THION

IN TOTAL
BOTTOM M6TH.
MA. OXY.
TERIAL CHLUH
(UG/KG) (UG/LJ
(39531) (39480)

.. NU

.. ND

HO NU

• • NU
SIMA.

ZINE IN
BOTTOM
MATEKI* TOTAL
AU CUG/ TOX*
K6 DRY APHENt
SOLIDS) (UG/L)
(39046) (394QOJ

• * NU

•• NU

NO ND

*. NU

SILVtX
IN

BOTTOM
HA* TRI* MA. TOTAL MA* TOTAL MA* TOTAL MA*
TERIAL THION TEHIAL 2, 4-D TERIAL 2, 4,5-T URIAL SILVtX TERIAL

DATE (UG/KG) (UG/L) (UG/KG) (UG/L) (UG/KG) (UG/L) (UG/KG) (UC/L) (UG/KG)
(39403) (39786) (39787) (39730) (39731) (39740) (39741) (39760) (39761)

NOV 
12...

MAY 
19...

SEP

NO 

NO 

ND 

ND

NO

NO 

ND 

NO

ND 

ND

ND

ND

ND 

NO 

ND

NO



356 MINNESOTA RIVER BASIN 

05330000 MINNESOTA RIVER NEAR JORDAN, MN--Continued

«iiAim DATA, KATFP YIAH OCTOBER 1975 TO SEPTEMBER 1976

SPE-
cine

iwfTAN. CON- COLOR PER- 
Tt^fOUS DUCT- AIR (PLAT- TUR- DIS- CENT 

DIS- AMCE PH TE*HEk» TEMPER- I*U*- BID- SOLVED SATUR-
TIME CHARGE (KU.RU- ATuRf ATURE COBALT ITV OXYGEN ATION

fATE (CPS) MHOS) (UNT1S) (0£G C) (OEG C) UMTS) (JUO (MG/L) 
(00061) (00095) (00400) (00020) (00010) (000«0) (00070) (00300) (00301)

OCT
16.. . 1)30 375 861

1?,,, 1200 h 1 3 810
DEC
15,,, 1300 5<44 960

JAM
16... 1?00 25ft 999

12, ., 1200 4<lO 1080

16... 1130 J550 6i'S
APR
19... iioo 3070 hea

KAY
11.,, 1100 1390 657

JUN
09,,, 1200 t>36 653

JUI
19,,, 1200 22« 855

AUG
to... 1130 ?es 7<«a

SEP
la, , , 1145 1 la 930

PIO-
CKfcM- FECAl ST«fP»
HAL ecu- Totocci

OXYGE^ F£)Rf< (COl -
DEMAND (COL, OMUS
5 DAY PEW PLR

iJATl- (Me/L) 100 MO ion ML)
(00310) (31MM (31679)

OCT
16,,. 9.8 ?0 1?

MOV

12,,, u,9 30 2000
DEC
15,,. 2.6 <1 000

JAN
^1*>... 1.6 ?6 <1

12,,. 1.6 8<i 300
MAR
16... 7.1 680 2fcOO

APR
19... 4,6 <1 770

MAY
11.,, 6.3 ?B. u

09,.. 7.5 <1 650
JUL
19,,, 11 2« 1300

AUG
1C... 10 52 750

SEP
14,., 6. a 60 190

I*. 3 10. P 12,0

P. 4 1.0 5,5

K.O -12.0 ,0

7, ft -11,0 ,0

J,u 4,0 ,0

7,f- -3,0 ,0

fl,3 14,0 U,0

fi.4 17,5 1«.5

8." 32.5 25.5

P.u 31,0 2«.5

ft,? 30,0 2«,5

8.1 19,5 19,5

NON- DIS-
(-AP- SOLVED

HARD- BONAft CAL-
!MfS& HARD- CIUM
(Ct.wt) NfgS (CA)
(MR/L) (MG/L) (MG/L)

f00900) (00902) (00915)

J80 65 68

390 94 93

460 140 110

U9u 140 120

500 140 120

250 99 62

340 130 74

37o 150 79

360 120 74

310 100 60

320 100 63

350 74 75

45

10

17

?0

17

70

44

17

U

16

23

16

DIS
SOLVED
MAG
NE
SIUM
(MG)

(Mt/L)
(00925)

40

38

45

46

49

22

J7

42

42

36

39

39

9

10

It

3

*

100

34

ti

30

25

15

20

DIS
SOLVED
SODIUM
(MA)

(MG/L)
(00930)

40

40

42

54

45

17

19

30

37

47

46

55

9,8

12.9

12,9

7,3

6.2

.11.6

9,2

9,5

6,6

10.0

7,1

6.4

PERCENT
SODIUM

(00932)

16

16

16

19

16

13

il

' 15

te
25

24

25

93

105

91

51

44

62

97

95

61

122

67

70



MINNESOTA RIVER BASIN 357 

05330000 MINNESOTA RIVER NEAR JORDAN, MN--Continued

WATfR QUALITY DATA, MTEH YEAR OCTOBER 1975 TO SEPTEMBER 1976

DATE

OCT
1*>...

12...
DEC
15...

JAM
!*>...

FE8
12...

MAR
16, ,,

APR
19...

MAY
U...

JUN
09...

JUL
19. ..

AUG
10...

SEP
I"...

SODIUM
AD-

SORP-
T ION

RATIO

f 00931)

,9

.9

.9

l.t

,9

.5

.5

,7

,9

1.2

. 1.1

1.3

DIS
SOLVED
PO-
TA5-
81U*
(K)

(MG/L)
(00935)

5,fe

5.7

6.4

5,5

7.9

7,3

5.6

5,6

6.5

5,6

5.6

5.7

ALKA
LINITY

AS
CAC.03
(*G/L)

(00410)

299

294

317

354

363

146

?04

216

236

203

?) 3

274

DJS-
SDl v£o
SULMTE •
(804)
(Mfi/L)

(00945)

130

130

160

160

180

100

150

170

150

15(>

530

1?0

DIS
SOLVED
CHLO
RIDE
(CD
(MG/L)

(00940)

37

36

42

53

39

17

ie
28

29

«8

46

56

DIS
SOLVED
FLUO-
K1DE
(M

(MG/L)
(00950)

.3

.3

.3

.2

,3

.2

,2

.3

,3

.5

.3

,3

D1S-
SQLVttf
SILICA
(SI02)
(MG/L)

(00955)

U

1 1

15

14 "

19

12

6,3

,5

9,0

4.0

4,9

1«

DIS
SOLVED
SOLIDS
(RESI
DUE AT
ieo o
(MG/L)

(70300)

551

046

644

6S6

704

366

473

523

551

468

487

536

DIS
SOLVED
SOLIDS
(SUM Of
CONSTI-
TUEMS)
(MG/L)

(70301)

532

532

616

670

664

341

436

465

490

475

465

532

DATE

OCT
16...

NOV
1?...

DEC
15...

JAN
16,, ,

PER
12...

MAR
16, ,.

APR
19, ,,

MAY
U,..

JUN
09...

JUL
19, ,.

AUG
10...

8EP
1«...

DIS
SOLVED
SOLIDS
(TOMS
PER
AC-M)
(70303)

.75

.74

.66

,93

.96

.50

.64

.71

.75

,64

.66

.73

DIS
SOLVED
SOLIDS

' (TOIM&
PER
DAY)

(70302)

558

933

946

478

636

3510

3920

19t>0

946

263

375

252

sus-
pfNpitD

SOLIDS
(M'G/L)

(70299)

46

22

5

1

4

310 ,

5

61

86

62

49

27

TOTAL
NlTRlTt

PLUS
NlTRATfc

(M)
(MG/L)

(00630)

.00

.13

1,1

1.0

1.0

3.3

.29

.02

.02

1.0

.03

.01

PIS- 
SOLVED
NITRlH

PLUS
NITHAH

(N)
(MG/L)

(00631)

,00

.1$

,96

.85

1,0

3.2

,26

.01

.05

.0}

,01

.00

TOTAL 
KJEL-
DAHL
NITRO*
GEM
(N)

(MG/L)
(00625)

1.7

2,6

1.6

1.2

1,7

4,6

1,9

1,7

2,3

1,9

1 ,6

1.2

TOTAL
PHOS
PHORUS
(P)

(MS/L)
(00665)

,12

.31

.18

.17

.26

,65

.27

.16

.24

,26

.26

,25

OIS- 
SOL-
VED-
PH08-

PNQKUS
(P)

(MG/L)
(00666)

.02

.06

.13

.12

»?2

,33

.03

.01

.03

,02

,00

,03

PHENOLS

(UG/L)
(32730)

2

2

6

6

6

5

1

3

0

5

2

1



358 MINNESOTA RIVER BASIN 

05330000 MINNESOTA RIVER NEAR JORDAN, MN--Continued

OCT. 16, 1975 
1130 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

300,000 CELLS/ML

.ORGANISM_NAME.

CHLOROPHYTA 
.CHLOROPHYCEAE 
..CHLOROCOCCALES 
...HYOPOOICTYACEAE

L ....PEDIASTRUM 
...MICPACTINIACEAE 
....MICRACTINIUM 
...OCCYSTACEAE 
....ANKISTROOESMUS

L ....CHOOATELLA 
....OICTYOSPHAERIUM 
....KIRCHNERIELLA 
....OOCYSTIS 
....RADIOCOCCUS

L ....TETRAEDRON 
....WESTELLA 
...SCENEOESMACEAE

0 ....ACTINASTRUM
L ....CRUCIGENIA 

....SCENEOESMUS 

..ZYGNEMATALES 

...OESMIOIACEAE
L ....STAURASTRUM 

..CHLOPOCOCCALES 

...OCCYSTACEAE 

....GLOEOACTINIUM 
CHRYSOPHYTA 
.SACILLARIOPHYCEAE 
..CENTRALES 
...COSCINODISCACEAE 
....CYCLOTELLA 
....MELOSIRA 
..PENNALES 
...NAVICULACEAE

L ....CALONEIS
L ....GYPOSIGMA 

...NITZSCHIACEAE 

....NIT2SCHIA 
CYANOPHYTA 
.MYXOPHYCEAE 
..CHROOCOCCALES 
...CHROOCOCCACEAE 
....AGMENELLUM 
....ANACYSTIS 
..OSCILLATORIALES 
...OSCILLATORIACEAE

L ....LYNG8YA
0 ....OSCILLATORIA 

EUGLENOPHYTA 
.EUGLENOPHYCEAE 
..EUGLENALES 
...EUGLENACEAE

L ....EUfiLENA
L ....PHACUS
L ....TRACHELOMONAS

_COMMON_NAME. 

GREEN ALGAE

__ CELLS/ML

4,000

1,300

1,300 
1.700 
1.700 
P.700

11,000

68,000

11,000

PLACOOERM OESMIOS

DIATOMS 
CENTRIC

PENNATE 
NAVICULOIO

BLUE-GREEN ALGAE 

COCCOIO

FILAMENTOUS

EUGLENOIDS

13,000

3,700
3,000

11,000

5,300
17,000

44,000

PER_CENT

0

2

1
0
1
1
1
1
0
5

34
0
6

0
22

NOTE: 0 - DOMINANT ORGANISM* GREATER OR EQUAL TO lb%
L - LESS THEN 1%; MAY NOT HAVE SEEN ACTUALLY COUNTED 
ANALYSIS METHOD! SEOGWICK-RAFTER CHAMBER , 300-X MICROSCOPE 
DIVERSITY INDICES, BASED ON ACTUAL COUNTS: 

PHYL/OIV 1.393
CLASS 1.293
ORDER 1.978

FAMILY 2.483
GENERA 3.071



MINNESOTA RIVER BASIN 

05330000 MINNESOTA RIVER NEAR JORDAN, MN--Continued

359

NOV. 12, 1975 
1200 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

91,000 CELLS/ML

.ORGANISM_NAME.

CHLOROPHVTA 
.CHLOROPHYCEAE 
..CHLOROCOCCALES 

HYOROOICTVACEAE 
.PEOIASTRUM 
MICRACTINIACEAE 
.MICP.ACTINIUM 
OCCYSTACEAE 
.ANKISTRODESMUS 
.DICTYOSPHAERIUM 
.OOrYSTIS
.WESTELLA 
SCENEDESMACEAE 
.ACTINASTRUM 
.CRUCIGENIA 
.SCENEDESMUS 
.TETRASTRUM 

CHRYSOPHYTA 
.8ACILLARIOPHYCEAE 
..CENT9ALES 
...COSCINOOISCACEAE 
....CYCLOTELLA 
....MELOSIRA 
..PENNALES 
...NAVTCULACEAE 
....GYROSIGMA 
...NIT7SCHIACEAE 
....NITZSCHIA 
.CHRYSOPHYCEAE 
..CHRYSOMONADALES 
...OCHROMONADACEAE 
....DINOBRYON 
CYANOPHYTA 
.MYXOPHYCEAE 
..CHROOCOCCALES 
...CHROOCOCCACEAE 
....GOWPHOSPHAERIA 
..OSCILLATORIALES 
...OSCILLATORIACEAE
....LYNGBYA

.COMMON_NAME. 

GREEN ALGAE

DIATOMS 
CENTRIC

PENNATE 
N4VICULOID

YELLOW-BROWN ALGAE

BLUE-GREEN ALGAE 

COCCOID

FILAMENTOUS

CELLS/ML

1,600 

2,WO

4,800
1,600
1,600
1,600

3,800

4.800
1,600

32,000
5,200

1,600

2,600

6,000

19,000

PER_CENT

36
6

7

21

NOTE: 0 - DOMINANT ORGANISM! GREATER OR EQUAL TO 15%
L - LESS THEN 1%; MAY NOT HAVE BEEN ACTUALLY COUNTED
ANALYSIS METHOD: SEDGWICK-RAFTER CHAMBER , 20o-x MICROSCOPE
DIVERSITY INDICES, BASED ON ACTUAL COUNTS:

PHYL/DIV 1.533
CLASS 1.687
ORDER 2.022

FAMILY 2.462
GENERA 3.054



^60 MINNESOTA RIVER BASIN 

05330000 MINNESOTA RIVER NEAR JORDAN, MN- -Continued

DEC. 15, 1975 
1300 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

6,700 CELLS/ML

..ORGANISM_NAME.

CHLOROPHYTA
.CHLOflOPHYCEAE
..CHLOROCOCCALES 

HYOROOICTYACEAE 
.PEOIASTRUM 
OCCYSTACEAE 
.ANKISTROOESMUS 
.OICTYOSPHAEPIUM 
SCENEOESMACEAE 
.ACTINASTRUM 
.SCENEOESMUS 
.TETRASTRUM

CHRYSOPHYTA
.BACILLARIOPHYCEAE
..CENTPALES
...COSCINOOISCACEAE
....CYCLOTELLA
....MELOSIRA
....STEPHANOOISCUS
..PENNALES
...NAVICULACEAE
....GYROSIGMA
...NITZSCHIACEAE
....NITZSCHI4
CYANOPHYTA
.MYXOPHYCEAE
..OSCILLATORIALES
...OSCILLATORIACEAE
....OSCILLATORIA

.COMMON_NAME. 

GREEN ALGAE

DIATOMS 
CENTRIC

PENNATE 
NAVICULOIO

SLUE-GREEN ALGAE 

FILAMENTOUS

CELLS/ML

110
440

660

3,300

110

320

1,900

PERCENT

2
7

0
10
0

49
0
2

28

NOTE: 0 - DOMINANT ORGANISM* GREATER OR EQUAL TO 15%
L - LESS THEN 1%I MAY NOT HAVE BEEN ACTUALLY COUNTED
ANALYSIS METHOD: SEDGWICK-RAFTER CHAMBER , zoo-x MICROSCOPE
DIVERSITY INDICES, BASED ON ACTUAL COUNTS:

PHYL/DIV 1.439
CLASS 1.439
ORDER 1.617

FAMILY 1.797
GENERA 1.960



MINNESOTA RIVER BASIN 
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361

JAN. 16, 1976 
1200 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

830 CELLS/ML

.ORGANISM_NAME.

CHLOROPHYTA
.CHLOROPHYCEAE
..CHLOROCOCCALES
...OCCYSTACEAE
....ANKISTRODESMUS
....TETRAEDRON
...SCENEDESMACEAE
....ACTINASTRUM
..VOLVOCALES
. ..CHLAMYDOMONADACEAE
....CHLAMYDOMONAS
CHRYSOPHYTA
.8ACILI.ARIOPHYCEAE
..CENT9ALES
...COSCINOOISCACEAE
....CYCLOTELLA
....MELOSIRA
..PENNftLES
...ACHNANTHACEAE
....ACHNANTHES
...DIATOMACEAE
....OPEPHORA
...FRAGILARIACEAE
....SYNEDRA
...GOMPHONEMATACEAE
....GOMPHONEMA
...NAVICULACEAE
....NAVICULA
...NIT7SCHIACEAE
....MITZSCHIA
CYANOPHYTA
.MYXOPHYCEAE
..CHROOCOCCALES
...CHROOCOCCACEAE
....AGMENELLUM
....ANACYSTIS
..OSCILLATORIALES
...OSCILLATOPIACEAE
....LYNGBYA
....OSCILLATORIA
EUGLENOPHYTA
.EUGLENOPHYCEAE
..EUGLENALES
...EUGLENACEAE
....EUGLENA

_COMMON_NAME. 

GREEN ALGAE

DIATOMS 
CENTRIC

PENNATE

NAVICULOID

BLUE-GREEN ALGAE 

COCCOID

FILAMENTOUS

EUGLENOIOS

CELLS/ML

10

19

100
10

10

10

29

10

48

48

110

420

PER_CENT

13
1

0
14

51
0

NOTE: D - DOMINANT ORGANISM; GREATER OR EQUAL TO 15%
L - LESS THEN 1%; MAY NOT HAVE BEEN ACTUALLY COUNTED 
ANALYSIS METHOD: SEDGWICK-RAFTER CHAMBER • aoo-x MICROSCOPE
DIVERSITY INDICES, BASED ON ACTUAL COUNTS:

PHYL/DIV 1.103
CLASS 1.103
ORDER 1.934

FAMILY 3.34B
GENERA 2.405
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FEB. 12, 1976 
1200 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

370 CELLS/ML

.ORGANISM_NAME.

CHLOROPHYTA
.CHLOROPHYCEAE
..CHLOROCOCCALES
.. OCCYSTACEAE
.. .ANKISTROOESMUS
.. SCENEOESMACEAE

L .. .CRL1CIGENIA
0 .. .SCENEOESMUS 

.. .TETRASTRUM 
CHRYSOPHYTA 
.BACILLARIOPHYCEAE 
..CENTPALES 
...COSCINOOISCACEAE

0 . ...CYCLOTELL4 
..PENNALES 
...GOMPHONEMATACEAE

L ....GOMPHONEMA 
...NAVICULACEAE 
....NAVICULA 
...NITZSCHIACEAE

0 ....NITZSCHIA 
CYANOPHYTA 
.MYXOPHYCEAE 
..CHROOCOCCALES 
...CHROOCOCCACEAE 
....ANACYSTIS 
..OSCILLATORIALES 
...OSCILLATORIACEAE

0 ....PHORMIDIUM

_COMMON_NAME. 

GREEN ALGAE

DIATOMS 
CENTRIC

PENNATE 

NAVICULQID

BLUE-GREEN ALGAE 

COCCOID

FILAMENTOUS

CELLS/ML

29

75
50

79

4

54

17

62

PER_CENT

0
20
13

21

0

1

15

17

NOTE: o - DOMINANT ORGANISM; GREATER OR EQUAL TO 15%
L - LESS THEN i*» MAY NOT HAVE BEEN ACTUALLY COUNTED 
ANALYSIS METHOD: SEDGWICK-RAFTER CHAMBER » 2oo-x MICROSCOPE
DIVERSITY INDICES. BASED ON ACTUAL COUNTS:

PHYL/DIV 1.533
CLASS 1.533
OROER 2.056
FAMILY 2.405
GENERA 2.732
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363

MAR. 16* 1976 
1130 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

4.400 CELLS/ML

.ORGANISM_NAME.

CHLOROPHYTA
.CHLOROPHYCEAE
..CHLOROCOCCALES
...OCCYSTACEAE
....ANKISTROOESMUS
....CHLORELLA
..VOLVOCALES
...CHLAMYDOMONADACEAE
....CHLAMYOOMONAS
CHRYSOPHYTA
.BACILLARIOPHYCEAE
..CENT9ALES

COSCINOOISCACEAE
.CYCLOTELLA
.MELOSIRA
.STEPHANODISCUS 

. ENNALES
ACHNANTHACEAE
.ACHNANTHES
.COCCONEIS
CYMBELLACEAE
.CYMBELLA
FRAGILARIACEAE
.FRAGILARIA
.SYNEORA
GOMPHONEMATACEAE
.GOMPHONEMA
NAVTCULACEAE
.GYROSIGMA
.NAVICULA
.PINNULARIA
.STAURONEIS
NIT7SCHIACEAE
.NITZSCHIA 

CYANOPHYTA 
.MYXOPHVCEAE 
..OSCILLATORIALES 
...OSCILLATORIACEAE 
....OSCILLATORIA

.COMMON_NAME 

GREEN ALGAE

DIATOMS 
CENTRIC

PENNATE

NAVICULOID

BLUE-GREEN ALGAE 

FILAMENTOUS

CELLS/ML

73
73

73

220
800
580

73
73

290
360

150

73
510

73

870

PER_CENT

5 
IB 
13

2
12
0
2

20

NOTE: 0 - DOMINANT ORGANISM! GREATER OR EQUAL TO 15%
L - LESS THEN 1%( MAY NOT HAVE BEEN ACTUALLY COUNTED
ANALYSIS METHOD: SEDGWICK-RAFTER CHAMBER « zoo-x MICROSCOPE
DIVERSITY INDICES* BASED ON ACTUAL COUNTS: 

PHYL/DIV 0.407 
CLASS 0.407

ORDER 1.356 
FAMILY 2.504 
GENERA 3.389
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APR. 19. 1976 
1100 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

46,000 CELLS/ML

.ORGANISM_NAME.

CHLOROPHYTA 
.CHLOROPHYCEAE 
..CHLOROCOCCALES

•COELASTRACEAE 
.COELASTRUM

•OCCYSTACEAE 
.ANKISTRODESMUS 
.KIRCMNERIELLA 
.OOCYSTIS 
.TETRAEORON 

.SCENEDESMACEAE
.SCENEDESMUS 
..TETRASTRUM

•ZYGNEMATALES 
.OESMIOIACEAE
.CLOSTERIUM 

CHRYSOPHYTA
BACILLARIOPHYCEAE
.CENTRALES
..COSCINOOISCACEAE
...CYCLOTELLA
.PCNNALES
..FRAGILARIACEAE
...SYNEDRA
..NAVICULACEAE
...NAVICULA
..NmsCMIACEAE
...NITZSCHIA
CHRYSOPHYCEAE
.CHRYSOMONAOALES
..OCHROMONADACEAE
...OCHROMONAS
YANOPHYTA
MYXOPHYCEAE
.OSCILLATORIALES
..NOSTOCACEAE
...ANABAENA
UGLENOPHYTA
EUGLENOPHYCEAE
.EUGLENALES
..EUGLENACEAE
...EUGLENA
...PHACUS

_COMMON_NAME. 

GREEN ALGAE

PLACODERM OESMIOS

DIATOMS 
CENTRIC

PENNATE 

NAVICULOID

YELLOW-BROWN ALGAE

BLUE-GREEN ALGAE 

FILAMENTOUS

EUGLENOIDS

CELLS/ML

4,900

3,800
3,700
1,900

760

3,800
1,500

1,100

15,000

380

380

3,400

3,000

PER_CENT

11

8
6
4
2

8
3

33

1

1

7

380
380

NOTE: D - DOMINANT ORGANISM; GREATER OR EQUAL TO 15%
ANALYSIS METHOD: SEDGWICK-RAFTER CHAMBER , aoo-x MICROSCOPE
DIVERSITY INDICES, BASED ON ACTUAL COUNTS:

PHYL/DIV 1.385
CLASS 1.661
ORDER 8.109

FAMILY 3.835
GENERA 3.398



MINNESOTA RIVER BASIN 
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365

MAY 11. 1976 
1100 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

160*000 CELLS/ML

.ORGANISM_NAME.

CHLOROOHYTA
CHLOROPHYCEAE
.CHLOROCOCCALES 
CHARACIACEAE 
SCHROEOERIA 

HYOROOICTYACEAE 
.PEOI4STRUM 
MICPACTINIACEAE 
.GOLENKINIA 
.MICRACTINIUM 
OCCYSTACEAE 
.ANKIST30DESMUS 
.CHOOATELLA 
.OICTYOSPHAERIUM 
.KIRCHNERIELLA 
.OQCYSTIS 
.SELENASTRUM 
SCENEOESMACEAE 
.ACTINASTRUM 
.CRUCIGENIA 
.SCENEDESMUS 
.TETRASTRUM

.ULOTRICHALES 
MICROSPORACEAE 
.CYLINOROCAPSA

HRYSOPHYTA
BACIU-ARIOPHYCEAE
.CENTRALES
..COSCINOOISCACEAE
...CYCLOTELLA
...MELOSIRA
.PENNALES
..FRAGILARIACEAE
...ASTERIONELLA
...SYNEORA
..NIT7SCHIACEAE
...NITZSCHIA
YANOPHYTA
MYXOPHYCEAE
.CHROOCOCCALES
..CHROOCOCCACEAE
...AGMENELLUM
...AN4CYSTIS
.OSCILLATORIALES
..NOSTOCACEAE
...APHANIZOMENON
..OSCILLATORIACEAE

...OSCILLATORIA
UGLENOPHYTA
EUGLENOPHYCEAE
.EUGLFNALES
..EUGLENACEAE
...TRACHELOMONAS
YRRHOPHYTA
OINOPHYCEAE
.PERIfllNIALES
..GLENODINIACEAE
...GLENOOINIUM

.COMMON_NAME. 

GREEN ALGAE

DIATOMS 
CENTRIC

PENNATE

BLUE-GREEN ALGAE 

COCCOIO

FILAMENTOUS

EUGLENOIDS

DINOFLAGELLATES

CELLS/ML

3*000

11*000

3*800
940

6*400
3*600

11*000 
1*500

18*000 
7*100

40*000

5,200
940

4*100

3*000 
17*000

3.ZOO 

33.000

PER_CENT

0 

Z

0
7

2
1
4
3
0
0

7
1

11
4

a 
11

a

13

NOTE: D - DOMINANT ORGANISM! GREATER OR EQUAL TO 15%
L - LESS THEN 1«J MAY NOT HAVE BEEN ACTUALLY COUNTED
ANALYSIS METHOD: SEDGWICK-RAFTER CHAMBER « aoo-x MICROSCOPE
DIVERSITY INDICES. BASED ON ACTUAL COUNTS:

PHYL/DIV 1.193
CLASS 1.193
ORDER 3.161

FAMILY 3.914
GENERA 3.581



366 MINNESOTA RIVER BASIN 
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JUNE 9, 1976 
1200 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

270.000 CELLS/ML

_ORGANISM_NAME.

CHLOROPHYTA 
CHLOROPHYCEAE 
.CHLOROCOCCALES 
..HYOROOICTYACEAE 
...PEOIASTRUM 
..MICPACTINIACEAE 
...MICRACTINIUM 
..OCCYSTACEAE 
...ANKISTROOESMUS 
...CHODATELLA 
...OICTYOSPHAERIUM 
...KIRCHNERIELLA 
...OOCYSTIS 
...QUADRIGULA 
..SCENEOESMACEAE 
...ACTINASTRUM 
...CRUCIGENIA 
...SCENEDESMUS 
...TETRASTRUM 
.ULOTRICHALES 
..MICROSPORACEAE 
...CYLINOROCAPSA 
.ZYGNEMATALES 
..OESMIDIACEAE 
...STAURASTRUM 
HRYSOPHYTA 
BACILLARIOPHYCEAE 
.CENTRALES 
..COSCIMOOISCACEAE 
...CYCLOTELLA 
...MELOSIRA 
...STEPHANOOISCUS 
..RHI70SOLENIACEAE 
...RHIZOSOLENIA 
.PENNALES 
..FRAGILARIACEAE 
...ASTERIONELLA 
..NIT7SCHIACEAE 
...NITZSCHIA 
YANOPHYTA 
MYXOPWYCEAE 
.CHROOCOCCALES 
..CHROOCOCCACEAE 
...AGMENELLUM 
...ANACYSTIS 
....ANACYSTIS INCERTA 
...COCCOCHLORIS 
...GOMPHOSPHAERIA 
.OSCILLATORIALES 
..NOSTOCACEAE 
...ANABAENA 
..OSCILLATORIACEAE
...LYNGBYA

_COMMON_NAME. 

GREEN ALGAE

01

PLACOOERM OESMIOS

DIATOMS 
CENTRIC

PENNATE

BLUE-GREEN ALGAE 

COCCOID

FILAMENTOUS

CELLS/ML

2*300 

5.900 

4.700

1*600 
1,600

9,400
1*600

15,000
2*000

100*000

16*000 
2*300

3.900

9*400

51*000 
4*700 
3*100

1*600 

29*000

PER_CENT

0

1

2
0
2
0
1
1

3
1
5
1

38

19
2
1

1

11

NOTE: D - DOMINANT ORGANISM; GREATER OR EQUAL TO 15%
L - LESS THEN 1%» MAY NOT HAVE BEEN ACTUALLY COUNTED
ANALYSIS METHOD: SEDGWICK-RAFTER CHAMBER » 2oo-x MICROSCOPE
DIVERSITY INDICES* BASED ON ACTUAL COUNTSJ

PHYL/DIV 1.309
CLASS 1.309
ORDER 2.197

FAMILY 2.448
GENERA 3.065
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JULY 19, 1976 
1200 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

170,000 CELLS/ML

.ORGANISM_NAME.

CHLOROPHYTA 
.CHLOROPHYCEAE 
..CHLOSOCOCCALES 

HYDBODICTYACEAE 
.PEDIASTRUM 
MICRACTINIACEAE 
.GOLENKINIA 
OCCYSTACEAE 
.ANKISTRODESMUS 

L .. .DICTYOSPHAERIUM 
L .. .KIRCHNERIELLA 

.OOCYSTIS 

.TREUBARIA 
SCENEDESMACEAE 
.ACTINASTRUM 
.SCENEOESMUS 
OCCYSTACEAE 
.GLOEOACTINIUM 

CHRYSOPHYTA 
.BACILLARIOPHYCEAE 
..CENT»ALES 
...COSCINODISCACEAE 
....CYCLOTELLA 
....MELOSIRA 
..PENNALES 
...NAVTCULACEAE 

L ....GYROSIGMA
...TABELLARIACEAE 

L ....TA8ELLAPIA 
.CHRYSOPHYCEAE 
..CHRYSOMONADALES 
...OCHROMONADACEAE 

L ....OCHROMONAS 
.XANTHOPHYCEAE 
..HETESOCOCCALES 
...CHLOROTHECIACEAE 

L ....OPHIOCYTIUM 
CYANOPHYTA 
.MYXOPHYCEAE 
..CHROOCOCCALES 
...CHROOCOCCACEAE 
....AGMENELLUM
....ANfiCYSTIS 
..OSCILLATORIALES 
...NOSTOCACEAE 

0 ....ANABAENA
....ANABAENOPSIS

D ....APHANIZOMENON 
...OSCILLATORIACEAE 
....LYNGBYA 
....OSCILLATORIA

_COMMON_NAME. 

GREEN ALGAE

CELLS/ML P£R_CENT

DIATOMS 
CENTRIC

PENNATE 
NAVICOLOID

YELLOW-BROWN ALGAE

YELLOW-GREEN ALGAE

BLUE-GREEN ALGAE 

COCCOID

FILAMENTOUS

1,700

3,^00 
1,100

3,300
4,500

5,100

15,000
5,400

10,000
5,100

54,000
3,800

30,000

1,700
23,000

32
2

18

1
14

NOTE: o - DOMINANT ORGANISM; GREATER OR EQUAL TO 15%
L - LESS THEN 1»» MAY NOT HAVE BEEN ACTUALLY COUNTED
ANALYSIS METHOD: SEDGWICK-RAFTER CHAMBER , zoo-x MICROSCOPE
DIVERSITY INDICES, BASED ON ACTUAL COUNTS:

PHYL/DIV 1.040
CLASS 1.066
ORDER 1.490

FAMILY 2.194
GENERA 3.115
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AUG. 10, 1976
1130 HOURS 

IDENTIFICATION OF PHYTOPLANKTON
190,000 CELLS/ML 

ORGANISM NAME COMMON

CHLOROPHYTA 
CHLQRQPHYCEAE 
,CHLO»OCOCCALES 
,.COELASTR*CEAE 
...COELASTRUM 
..HYOROOICTYACEAE 
...PEDIASTRUM 
..MJCRACTINIACEAE 
..."ICRACTINIUM
..OOCYSTACEAfi
...ANKISTRQDESMUS
...DICTVOSPHAEBIUM
...KIRCHNERIELLA 
...OOCYSTTS

GREEN ALGAE

.TETRAEORON

.SCENEOESMUS 

.TETBASTRUM

.OES"IOIACEAE 

..8TAURA5TRUM 
CHtO»OCOCCA(,ES 
.QOCV8TACEAE

PLACODEP-M OESWID8

CHRYSOPHVTA 
SACILLARIOPHyCEAt 
.CENT9ALES 
..COSCINOOISCACEAE

...STCPWANOOISCUS

,,.5VR08I6MA 
..NlTZSCHIACEAfe

VANOPHVTA

.CHROOCOCCAUES 

..CMROOCOCCACEAE

DIATOMS 
CENTRIC

PENNATE 
NAVICUL010

TOTALS

BLUE-GREEN AL6AE 

COCCOIP

...ANACVST18 

.OSC1UATORIALE8

..N08TOCACEAE
FILAMENTOUS

.OSCtUATORJACEAE

..tvNGBYA

..OSCIULATORIA

CELLS/ML

a,600

3*200

8,300 
UZQO

2,300

3,200
6,400
3,500

a,600
32,000

17,000

19,000

10,000
7,200

7,200

20,000
«a,ooo

TOTALS i«0,000

TOTALS

EUGL&NOIDS 
CRYPTOMQNAOS

..CBvPTOMONOOACEA*

TOTALS

.EUGLENOPHVCEAE 

..EUGL.ENAt.r8

...EUGLENACM?
U ....EUGLtNA 
L ....PHACUS

PvRRHOPHYTA 
.OINOPHYCEAE

TOTALS

240

580

ALGAC
OlNOFLAStLLATCS

...GLE.NOOIMIACEAF 
L ....6LENODINIUM

0 . DOMINANT ORGANISMf GREATER 0» EQUAL TO I5X
L « LESS T^EN jx( MAY NOT HAVE BEEN ACTUALLY COUNTFO 
ANALYSIS METHQOj SEDG«HCK«RAFT|R CHAMefe'R , 200«X MICROSCOPE 
DIVERSITY INDICES, BASED ON ACTUAL COUNTSI

PHYL/DIV 1.117
CLASS 1,1?1
ORDER 1.695

^A«ILV 2.159
CENF-'RA 2.837

PER CENT

2
17

n 
o

10
08
73
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SEP. 1<I, 1976

I5ENTIFICATIQN OF

200,000 CELLS/ML

OPCAN1SM NAME

CHLORQPHYTA 
CHLOROPHYCEAE 
.CMLO»OCOCCALE8 
..HYDRQD1CTYACEAE 
...PEOIASTRUM 
..MICRACTINIACEAE 
...WICRACTINIUM
..OOCYSTACEAE

..DICTYOSPHAERIU" 

..TETRAEORON

.SCENEOESM»CEAE 

..CRUCI6ENIA
.T6TRA8TRUM

CHRYSOPHYTA
.BACILLAR10PHYCEAE 
..CENTRALES 
...COSCINOOISC*CEAE 
....CYCLOTELLA

.PENNAU63

..NITZ8CH1ACE*E

CYANOPHYTA 
.MYXOPHYCEAE
..CHROOCOCCALfc'S
...CHROOCOCCACEAE 
....ANACYSTIS
,...,A.INSS«TA

...ANACYSTIS

.08CILUATOR1ALE8

..OSCIULATORlACrAE

...08CILLATORIA

..RIVUUARIACE»E

...RAPHIDTOPSIS

..CRYPTOMONIOALES 

t ....CRYPTQMDNAS

.EUGLENQPHYCEAE

...EUGt'ENACEAE 
L ...

COMMON NA

GREEN ALGAE

CEUS/ML PfR CENT

DIATOMS 
CENTRIC

PENMATE

2*000

1,200
22,000

9,600
id.000
1,600

TOTALS 51,000

6,800

TOTALS

81UE*GREEM ALGAE 

COCCOID

FILAMENTOUS

TOTALS
EUGLENQIDS 
CRYPTPMONAD8

TOTALS

TOTALS

6,000
16,000

110,000
24,000
1,600

1,200
110,000

aoo

400

1
11
0

5
7
1

2t>

12
1

1
67

0 • DOMINANT ORGANISM! GREATER OR EQUAL TO 15* 
L - LESS THEN ix, MAY NOT H*VE BIEN ACTUALLY COUNTED 
ANALYSIS METHODi SeOGwlCK«RAFTER CHAMBEH , 200«X MICROSCOPE 
DIVERSITY INDICES, BASED ON ACTUAL COUNTSl 

PHYL/DIV 1,21« 
CLASS 1.218 
ORDER 1,305 

FAMILY 1,665 
GENERA 2,017



370 MINNESOTA RIVER BASIN 

OS330000 MINNESOTA RIVER NEAR JORDAN, UN—Continued

(JiiALITY IHU, WATEK YEAH OCTOBER ]<»7b TO SEPTEMBER 1976

u« rt-

OCT
16, .,

wv'"

12...
JAM

1*...

1?...
NAP

16...
APR

19, ,,
HAY

1 1 ...
JtJN

HP, , .
Jill

10. .,
A IT,

1 "...

I^STAW- S'JS-

TtMPfR. BIS" SED1-
TTMfc ATiiRE CHARGE MtNT

(DEC C) (CFS) (*G/L)

11*0 1?.Ci 37b 77
1300 9,«j 031 8!

1200 S.S 6^3 147

1 2 d d , fl ? it H 117

1230 ,o 400 87

1 53 W ,0 i?,50 410

MOO (7,0 3070 273

'100 i<j.^> M9o 180

'?OP ?5,!> 63fe 168

1130 ?j«,b 30S 1UO

It'30 ?<i,S 269 88

SUS- 
PENDE0

SEOI-

OIS"
CHARGt

(T/OAY)

78
9U

2bl

110

94

3930

2260

675

288

116

64

SUS, 
SfcO,
FALL

X FINER
THAN

,062 MM

58
5U

6?

mm

73

9<i

ee

8i

92

86

91



MINNESOTA RIVER BASIN 

05330000 MINNESOTA RIVER NEAR JORDAN, MN- -Continued

.371

CAY

1

3
4
5

6
7
8
9

10

1 1

13

15

16
! 7
16
19
20

21
22
?3

25

26
27
28
29
30
31

DAY

1
2
3
4
S

6
7
tj
9

10

1 1
12
13
) 4

1 h
1 7
1*»
19
20

?!
22
23
24

25

?6
27
28

29
30
31

MAX

——

...

...

...

...

...

...

...

...

...

I..
I"

84«
as?
820
83P
834

910
802
...

I.I

...

...

...

...
832
822

MAX

1P10
964
08n
97?
1010

1020
1 03o
1 fl1 0
102"
1010

102(1
1000
1000
...

...

...
990
998
97'J

964
940
948
956
94»

95*
978
97?
...
...
...

MI N

——

...

...

...

...

...

...

...

...

...

I—

...

*36
798
602
82?
H04

7PM
774

...

...

...

...

...

812
«04

FEH*IJAR

980
970
974
970
972

986
988
978
1000
988

080
9£2
978

...

...

...
Q5<t
960
942

936
928
928
940
9<,0

9 'JO
952
94'J
...
...
...

MEAN

——

...

...

...

...

...

...

...

...

...

...

I.I

839
826
ft) 2
H32
82?

798
790
...

..I

...

...

...

...
825
81*

»EA*

992
9/S
97S
9/3
984

1001)
1010
995

1010
1000

997
991
992
...

...
968
9/5
9S6

945
933
937
9 4 7
944

948
070
956
...
...
...

<r>MH0S/O AT 2

*»OVfc HfJt

MAX "IN

806 798
* 1 8 BOO
832 S2u
834 «16
826 8! 6

«2P »12
822 8<i4
8?8 «1 0
H28 8g4
828 «20

«32 «?a
&2« 822
852 «2U
830 «22
... ...

... ...

... ...

... ...

... ...

... ...

... ...

... ...
846 828
850 *> $6
«58 840

846 P2"
P60 P2**
RfcO »u2.
874 pa2
850 «J4
... ...

5 DEG, Of wATfeR YfcA

S

M£AN MAX

8i)2 8SO
806 ---
826 ---
82% ••-
«l9

821 894
8 1 1 916
817 9?S
«26 9u2
"2" 9.12

C28 946
«25 944
«28 962
«27 1000
... I'OOO

Q9 «
... 9<>e
... 931;
... ...
... ...

... ...

... ...
P38 9je
84 1 9&0
849 976

*35 978
P37 972
ft S < 9 6 1'

• Pi'36 9a4
842 970
... 966*

R OCTOflfiK

DtCfc^EN

*JN

834
...
...
...
...

870
8 ft)
906
922
922

924
930
9tif>
962
994

96"
9 It.
9i)0
...
...

...

...
920
9 <«
9S6

96(1
9^8
9 '4 0
9 i'J
9uo
952

1974 TO 8(

hf.»N

842
...
...
...
...

H/7
899
917
936
933

93?
936
954
983
999

9»1
929
91 I
...
...

...

...
927
«4 0
966

971
964
951
94]
955
960

: PTt«bER

«AX

976
9/0
972
TH6
978

950
97ft
^62
946
954

970
968
1000
10 00
968

952
944
9i8
99rt
1010

964
9/0
948
948
9'14

960
960
9^8
9<*a
966
« /«

1975

JAnlUAKY

H lh

95C
952
948
94*
9.4H

944,
946
922
91(J
91R

954
9511
970
962
936

934
926
9 1M
942
966

9 4 u
940
936
944
942

9 4 '4
942
946
944
94Q
950

n E »M

962
962
955
96/
964

944
9*9
9b8
931
928

964
957
983
984
953

942
933
925
973
994

947
967
941
945
94*3

952
954
954
951
9^4
965

1 0 0 0
lllffl

982
I 0 0 0
90U
968

080

950

JM

962
946

982
9HO 
964

972
955 /

1 030 923 loon

Q60 973
944 OS1
94R 970
050 973
938 955

935

847
799
775

577
497

475

851

APRIL

534

570

ol2

1120 
109U 
1100 
1100

272

"02

594
530

'Jfo6

10SO
1040
236

242
274

370

527

598 
59tj
608

511

10/0 
10/0

262

357 
3/5 
39 S

1120 541



372 MINNESOTA RIVER BASIN

05330000 MINNESOTA RIVER NEAR JORDAN, MN--Continued 
CONDUCTANCE IMICHO-'HOS/C*' Af 25 OEG, C). hATt» YtAK OCTOBER 197U TO SEPTEM8E"

,1UL 1

*1AX «IN> «feAM

AUGUST SfcPTEl«BtR

MJ>

1 1 
t? 
1?
1 f 
1S

1 7 
1ft

6411 
fclti

716

73? 71e

710 
71-?

707
720

66? 
*«? 
6«iO

27

CMlCHn»MOS/C^ AT 25 Dfcfc, C), «Aft» VtAK OCTOrtEH 1975 TO SEPTfcMBEK 1976

li
792

774

77«

796 776
SO? 7»2

728

779
786
763

7«« 
792

?3
708
710

687
936 626
838 708
fly2 824
H3« 610

31 

wflHiTH

NOTE.--No record August 1975 to March 1976.

831
816
837
627
763



MINNESOTA RIVER BASIN 373

05330000 MINNESOTA RIVER NEAR JORDAN, MN--Continued 
SPECIHC CONDUCTANCE C M 1CROHHOS/CM AT ?$ DEG. CJ. nATfcfc YEAR OCTOBER 1975 TO SEPTtMSEM 1976

DAY

1
2
3

JUNE JULY AUGUST 

MJA '"LAN

6
r 
a
9

10

11
12
13
10
15

16
17
18

832 
83?
836

670
858

850

812

P26

860
902
848
760

687

8o5

860 
S06

21
22
23

25

26
27

29
30
31

810 758
942 738
... ...

"I III

... ...

... ...

... ...

... ...

... ...

782
78«
...

——

...

...

...

...

...

762
7(40

800

632
A30

sto
77i» 
75B 
72«

73« 
7UO 
750 
776

808
802

756

750

792
7S6
74U

716 
712 
7«0 
77i>

792

'70

S07 
791 
7fett 
7u9 
722

7t2 
733 
752
760

799
792

706

73B 
7S6 
776 
7*6 
776

766 
7*2

790
776

786

8<ju

756

720

7/J

701? 
7b7

796 61-8 
766 797

YEAR 902 602

PH (UNITS). WATER Y|AH OCTOBER 197« TO SEPTEMBER 197b

DAY

1
2
3

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
20
25

26
27
28
29
30
31

MONTH

MAX

8. 8
8.8
8.7
8.0
8.5

8.5
8.6
8.5
8.5
8.4

8.2

8.5
8.6
8.7
8.7
e.fl
8,7
8,6
8.6
8,6
8.6

8,7
8.6
8,0

OCTOBER

MIN

8.7
8.7
8.3
8.2
8.2

8.0
8. a
8.3
8. a
8.2

8.1
..«

mmm

8.0
8,0
8.5
8.6
8.6

8.5
8.0
8.5
8.3
8. it

8.5
8. a
8,0

MEAN

8.8
8.7
8.5
6.3
8. a

8.0
8,5
8.0
8.0
8,5

8.2

mmm

mmm

8.0
8.5
8.6
8.7
8,7

8.6
8.5
8.6
8.5
8.6

8.6
8.5
8.2

MAX

8,7
8."
9,0
9,0
9,0

«.l
'.1
8.0
7,9
7.7

7,8
8,0
8.1
8.2
mmm 

mmm

mmm

8.«
8,8

«.7
8,7
8.5
8,3
8.3

NOVEMBER

WIN

8.2
fl,7
R.e
B.9
8.9

«.«»
6.0
7,8
7,7
7,6

7.6
7,8
7.9
8.0

8.2
8.5

8.2
8.3
8.1
8.0
8.0

MEAN

8.5
8.8
8.9
9.0
9,0

9,0
8,5
7.9
7.8
7,6

7.7
7.9
8,0
8,1
mmm

mmm

8.3
8,6

8, a
8."
8,3
8.1
8.1

DECEMBER JANUARY

8.2
8,8

8,0 
8.0

MEAN

8.1
8.2

MEAN

8.1
8.5
8.5
e.a
8.1

8.0
8.1
8.2
8.2
8,1

6.4
8.4
8.4

7.9
8,0
8,1

8,0
7.8
7,8
7.7
7.9
7.7

7.9
7,8
8.1
8.1
7.5

7.5
7.9
7.7
7.7
7,8

7,9
6,2
8.0

7.6
7.9
8.0

7,6
7.6
7.5
7.3
7.6
7.«

8.0
8.1
8.3
8.5
7.6

7.8
7.9
7.9
7.9
7.9

6.2
8.3
8.2

7.7
7,9
8.0

7.8
7,7
7.7
7.5
7.7
7.6

7.8
7.8
8.3
8.5
8.4

8.1
6.4
8.0
8.3
8.4

8.5
6.5
8.4
8.5
7.9

7.9
7.8
7.6
7,9
8,1

7.8
8.0
7.7
7.4
7.4

7,5
7,6
7,9
8.2
8.1
8.2

7.4
7.6
7.5
8.0
6.0

7.9
8,0
7.6
7.6
7.6

8.2
6,4
8.1
7.8
7.6

7,6
7,5
7,1
7,0
7.5

7,1
7,6
7.0
0.8
6.9

7,2
7,4
7.6
7.6
7,7

- 7.8

7.7
7.7
7.8
6,3
8.3

8.0
8.2
8.0
8.0
7,8

8.5
8.4
8.3
8.1
7,7

7.8
7.6
7.3
7.7
7.9

7.3
7,9
7,3
7,1
7.2

7,«
7,5
7,8
7,7
7,9
8.0

8.5 6.8 7.8



374 MINNESOTA RIVER BASIN

05330000 MINNESOTA RIVER NEAR JORDAN, MN--Continued
PH CUNiTS), WATER YEAH OCTOBER 1971 TO SEPTfcMBER 197*

FEBRUARY MARCH APRIL M*Y

DAY MAX MIN M£AN MAX WIN MEAN MAX HIM MEAN MAX WIN «tAN

8,1 7.7 7.9 6,3 7,7 6,0
8.1 7,6 7,9 8,1 7,8 7,9
8.a 7.7 8.0 8.1 7.6 7,9
8,2 7.7 7,9 6,3 6,0 8,1
7,8 7,3 7,5 8,a 7.9 8,2

7.7 7,3 7.5 8.a 6.0 6.3
7.8 7,a 7,6 »,a 7.9 8,2
8.1 7.7 7,9 6,5 8.0 8.a
8,1 7.7 7.8 "•" —— . ——
7.8 7,5 7.7 «-" —— . *--

7.9 7,6 7,8 •« —— ——
7.9 7,5 7.6 —— —— —-
8.3 7,7 8.0 —— —— •«
8,3 7,7 8,0 -•• —— <•"•
8.0 7,a 7.7 --- —— —•

8,0 7,1 7,5 "•- """ •""•
7.6 7.2 7,a --• —— •••
7.7 7,3 7.5 —— •-» •""
7.9 7.3 7,5 —— «- -•-
7,9 7.5 7,7 "-- •-» «-

7.7 7,3 7.5
7,9 7.2 7.6 -•" •"• ——
8.6 8,0 8,3 ••" """ ""-
8.7 8,2 6.3 •"" --• —•
8.7 8,1 8,a —— --- ——

8.8 8,6 8,8 •« ••• •••
8,8 8,3 8,6 --- —— "••
8.a 8.0 8,2 •"• --- ""•
8,0 7,9 8,0 """ —— ——
8.2 7.9 8.1 —— """ ——
«,3 8,1 8.3 — • —— ---

8.8 7,1 7,9 -•• •"" ""• 

	JULY AUbUiiT

... ... «,'-! fl, 4 8,^

... ... tt.h «.« «,S

«,0 8, t h ,' fi .^> 8, h

1
2
3
(i
5

fe
7
p
9

10

11
12
13
1U
IS

16
17
18
19

20

21
22
2?
2a
?5

26
?7
29
29
30
31

MONTH

04V

1

u
S

*>

7

9
1 0

1 1
12
13
1 u
1S

16
17
1 A

1 "

/I

21
22
?$
2"
?5

?fe
?7
2M
?•?

31

MC1NTH

8,1
7,9
7,»
7.7
8,1

8.U
9.0
8,1
6.3
6.1

8,1
8,0
8.1
...
...

...

...
8. a
8,6
8, a

«.?•
7,9
8.1
P.? -
P.I

8.1
8,3
7.9
...
...
...

8,6

MAV

——

...

...

...
——

...

...

...

...

...

...

...

...

...

...
B » 1
R,0

p, n
8,0
7,9
7.°
...

...

...

...

...

——

...

7.7
7.6
7.6
7. a
7,6

7,6
7,6
7.8
8.1
7.8

7.6
7.7
7.9
...
...

...

...
7,7
8,1
7.6

7.7
7.5
7,6
7,7
7.8

7.9
7,5
7.5
...
...
...

7, a

*H

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...
7. 1
7 .')

7,7
'.*
7.8
7.9
...

...

...

...

...

——

...

8,0
7.7
7,7
7.5
7.8

7.9
7.8
7,9
8,2
8,0

7.8
7,6
8,0
...
...

...

...
8,0
8,3
8,0

7.9
7.8
7.9
7,9
7.9

8.0
8.2
7.7
...
...
...

7.9

MEAN

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

7.8
7.0

7.9
7."
7,*
7.9
...

...

...

...

...

I.I

...

A.S fc , 4

*» , S ft . ?

9.1



MINNESOTA RIVER BASIN 375 

05330000 MINNESOTA RIVER NEAR JORDAN, MN- -Continued

PH (UNITS'), *ATfS Yf-AR OCU1RES 1975 TO SfcPTfeMBfcR 197(3

!»AY 

DAY MAX MJM MEAN MAX M J f* WfcAN *&X «lN ll-A* »»X «INi

1 

3
a
5

6
7
ft
Q

10

11
12
13
It
15

16
17
18
19
20

21
22
?S
?n
25

?6
27
?8

SO
31

JUNfc

DAY MAX i*tfc *EANI

1 8,u e.o 8.3
2 8,S 8,0 8,3
3 8, a 8,2 8, a
a 8, a 8.? 8.5
5 8,U 8,2 8,3

fc 8.3 8,1 8,2
7 8, a 8,2 8,5
8. ... ... ...
Q ... ... ...

10 ... ... ...

1 t ... ... ...
12 P.I e.o 8,1
13 8,? 8,0 P. 2
la 8,3 8,1 a,?
15 P. 2 8.2 8,?

16 ... ... ...
17 8.? 8.2 8.2
18 8, '4 8,? 8,3
1 " 8 , K 8,5 .9,3
20 P,U ft.i 8,5

21 8. a 8,? 8.3
?2 8.3 8, a 8,?
?3 8.5 8.2 6.3
?a fl.s a, 1 R,3
25 8,7 8,1 8,5

?6 8,'J 8,1 8,3
?7 8,5 8.2 fi.q

28 8.7 8.1 8, a
2<> 8.7 8.1 B,<J

30 8.7 8.1 s.a
51 ... ... ...

JUL v

fi & X MJN i* E A <••

8,6 8.0 8,0
P. 8 8,2 8.5
8,^ 8,2 8.«
8 , a 8,1 8.5
«.3 8,1 B.2

8,1 8,1 8,2
8,2 8,0 P , ?
P.? 7,8 K.I
8,2 «.0 8,1
8,1 P.O H,(l

8.1 8,0 8 . r i
P. 3 8,1 «.2
8,2 8.1 8,1
P.I 8.0 8,1
P. a P.I 8 >(!

P. a 8,5 8, a
*,a 8.3 8.3
8,3 8.2 8,3
8.3 •> , 2 a , 2
8.3 8,1 8.J

8.3 8,2 8,}
8,5 8,a 8,«
8.*> 8, a 8.4
8.5 8,a ft. 5
8.5 8, a 8.5

8,5 8 , a 8 , u
8,5 8,2 8, a
"9.2 8,2 8.5
9,3 8,0 8,6
P • C '•" ^,1

w »? W.1 s «^

III I" III III III III
... ... .. .
—

... ... ... ... ... ...

... ... ... ... ... ...

... ... ... ... ... ...

-«- ... ...
... ... ... M 5 « u "s
... ... ... « % 1^ fl t $ « ltl

""- --- •-- d.S 8.5 B,4 
... ... ... u.s 8,4 p. 5
... ... ... (s,5 f«,'4 J5,«
... ... ... o.u «j f j g fi
... ... ... 8,3 6.2 ft, 3

--"
H.a 8.5 M.5 ... ... ...
8.5 f-.a n.c; ... ... ...
P 5 •* <» P 5 ... ... ...
d*,5 s!a M'S

8.5 8. a a. 5 --- --. ...
8.6 6.5 6,h 8. a 8,5 8.3
8 . » **.? P. 8 «s.4 y.2 8,3
8,8 6,8 8,8 8, a <J,0 8,5
... ... ... K.o ?.9 g p ^

... ... ... B.5 M.C- 8.2

AUGUST StPTEKHfcrt

MAX VIM -«EAM I«AX I»IN «1 feAiM

... ... o ...

... ... ...

... ... ...
8 X M *? A 3

8^i *',? 8*2

8.3 8.2 8,2
« . i 8,2 8.3
8. « 8.2 *,5
*."•» 8.2 b.3

8.3 8,2 8.5
ft!s P!I e!2
8 , u <* , 2 8 , 3
8,0 M,3 8.J
13, a 8,? B,4

8. a n.<; e, a

8,2 P.U 8,1
• P.2 «,1 8.1

...

... ... ...

... ... ...

... ... ...

... ... ...

...

... ... ...

... ... ...

... ... ...

... ... ...

... ... ...

... ... ...

ONTH ?,7 B.O H.J 9.3 7,« ft,3 

NOTE.--No record October 1975 to March 1976.
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05330000 MINNESOTA RIVER NEAR JORDAN, UN—Continued 

TtMPEKATURE tUtU, C) Of WATER, wATEH Vf-.AR OCTOBER 1<»7<! TO SEPTEMBER 1975

DAY

1
2
3
u
5

6
7
6
9

10

11
12
13
1U
15

16
17
18
1^
20

21
?2
?3
2«
2b

?h
?7
?8
29
30
31

MQNTH

DAY

l
2
3
a
5

6
7
gl
9

10

1 1
12
1 3
la
15

17
1 *
19
20

?!
22
?3
?U
25

26
27
28
?9
30
31

MAX

13.5
13.0
13.0
ja.5
i«,5

13,5
13.0
11,0
iu,5
15, ft

16,5
...
...
...
...

13.o
13.0
13,0
1 *. n
l?.o

11.5
12. «•
1?,S
15.0
12.?

12,5
53.°
ia.o
ta.n
i u.n
ia.5

16.5

MAX

1 .0
1 .0
1 ,0
1 .0
1 ,0

1 .0
1 .0
1 .0
1 .0
1.0

I.o
1 .ft
1,0
...
...

...

1.5
1 .5
1 .5

' .5
1.5
1.5
1 i 1"
1.5

t.5
ils
1.5
...
...
...

OCTOBER

MJN

1?.0
10J5
U.O •
12.5
13.5

11.5
10,5
12.0
13.0
13,5

ia.5
...
...
...
...

12.0
12'.C
12.0
11.5
10,5

10,0
10.5
lt.0
11,0

• 11.0

10.0
11.0
13.0
13.0
13.5
13.5

10,0

FEBRUARY

MJN

1.0
1.0
l. ft
1.0
1,0

1 ,0
1.0
0.5
0,5
1 ,0

0.5
1.0
1,0
...
...

...

1.5
1 .0
1,0

1.5
1.5
1.5
1.5
' .5

1.5
1.5
1.5
...
...
...

MEAN

13.0
12.0
12.0
13,5
1U.O

12. S
12,0
13.0
13.5
1U.O

t5.5
...
...
...
...

12,5
12.5
12,5
12,0
11,5

11,0
11.5
12.0
12.0
12.0

11,5
12,0
13.5
13,5
ia.0
tu.n

12,5

Mf AN

t.o
I.o
1.0
1,0
1.0

1.0
1.0
1,0
1.0
1,0

1.0
i.o
1.0
...
...

...

t .5
1.5
1.5

1.5
1.5
1.5
1.5
1.5

1.5
1.5
1.5
...
...
...

MAX

la. 5
13.5
H.5

*».5
e.5

e.o
7.5
7,0
7.0
7,0

7,0
6,5
5,5
u .5
U.O

?.«
2.5
2.5
3.5
3,5

3.5
U.O
a.o
3.5
?.5

1.5
1 .0
1,0
1,0
1.0

NOVEMBER

MI*,

13.5
12,0
10,0
8,5
7,5

7.0
5.5
6.0
6.5
7.0

6.5
6,0
a, 5
a.o
2.0

i.o
i.o
1.5
2.5
3.0

?.5
2.5
3.5
?.5
1.5

1.0
0.5
0,5
1.0
1.0

MEAN

ia.o
12.5
10,5
9.0
8,0

7.5
0.5
6,5
6,5
7,0

7.0
6.0
5,0
a.O
3.0

».*
1.5
2,0
3,0
3,0

3,0
i.o
3.5
3,0
2.0

1.0
1,0
1.0
1,0
1,0

MAX

1.0

DECEMBER

MJN MEAN

0,5 1.0

lu.5

MAX

1.5
1.5
1.5
1.5

1.5
1.5
1.5
1.5
1.5

1.5
t.5
1.5
1.5
1.5

1.5
2.0
2.0
2.0
2.0

1,5
2.0
1.5
1.5
1.5

'.5
1.5
1.5
'.5
1,0
1.0

0.5

MARCH

MI*

1.5
1.0
1.0
1.5

1.5
1.5
1.0
1.0
1.5

1.5
1 .5
1.0
1.0
1.5

1.5
1.5
1.5
1.5
1.5

t.5
1.5
1 .5
1.0
1.0

t.o
t.o
1.0
1.0
i.o
1 .0

5.0

MEAN

1.5
1.5
1.5
1.5

1.5
1.5
1.5
1,5
1.5

1.5
1.5
1,5
1,5
t.5

1.5
1.5
1.5
1.5
1.5

1.5
1.5
1,5
1.5
1 .5

1.0
1.0
1,0
1.0
1.0
1,0

t.o
1.0
1.0
i.o
i.o
i.o
1.5
t.o
1.0
1.0

1.0
i.o
1,0

...

1.5
i.o
1.0

1.0
1.0
1.5
1.5
1.5
1.5

t.o
0.5
0,5
0.5
0.5

0.5
0.5
1.0
1.0
1.0

1.0
1.0
1.0

i.o
1.0
1.0

i.o
i.o
1.0
1.0
1.0
1.0

1.0
1.0
0.5
1.0
i.o

1.0
1.0
1.0
1,0
1.0

1,0
1.0
1.0

...

1.0
1.0
1.0

1.0
1.0
1.0
1,0
1.0
1.0

MAX

1.0 
1,0 
1,0 
1.0
t.o

1.0
i.o
3.5 
J.5 
3.5

5,0 
a.5 
a.O 
a.o 
a.5

5.5

ta.o 
13.0 
13.5 
10.5

!«.*

APRIL

1,0 
1.0 
1.0
t.o 
i.o

1.0 
1.0 
1.0 
2.5

3.0 
3,5 
3.5 
3.5 
3,5

la.o 
12,5 
12.5 
13.0 
13.5

MEAN 

i.o
1.0 
1.0 
1,0
1,0

1.0 
1.0 
1.0 
3,0 
3.0

o.o

o|o 
a.o 
o.o

5.0

la.o 
13.0 
13.0 
13,5
la.o

ia.o

MAX

1,5
1.0
1.0
1.0
1.0

1.0
1.0
1.5
1.0
1.0

1.0
1.0
1.0
1.0
1,0

1.0
1.0
1.0
1.0
1.0

1.0
1.0
1.0
1.0
1.0

1.0
0.5
1.0
1.0
t.o
1.0

1,5

MAX

:::
isis

17,0
17,0

JANUARY

MJN

1.0
1.0
1.0
1.0
i.o
1.0
1.0
1.0
1.0
1.0

1.0
1.0
1,0
1.0
i.o

1.0
1.0
1.0
i.o
1.0

1.0
0.5
0,5
0.5
0,5

0,5
0.5
0.5
1.0
1.0
1.0

0.5

MAY

MJN

:::
1<U5

16.0
17,0

••• 

...

MEAN

1,0
,1.0
1.0
i.o
i.o
1.0
1.0
1.0
1.0
1.0

1.0
1.0
1.0
1,0
UO

1.0
i.o
1.0
1.0
1.0

1.0
1.0
0.5
0,5

,1,0

0.5
0,5
1.0
1.0
1.0
1.0

1.0

MEAN

u.s
15.0

16,5
17,0

MONTH 1 .5 0,5 1,0 2.0 1.0
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05330000 MINNESOTA RIVER NEAR JORDAN, MN--Continued 

TEMPERATURE. (0E&, C) OF WATER, *ATER YEAR OCTOBER 1970 TO SEPTEMBER 1975

JUNE JULY

DAY

1
2 
3
n
5

6
7
6
9

10

11
12
13
10
15

16
17
18
19
20

21
2?
23

25

26
27
28
29
30
31

III

...

...

...

...

...
19,0

19,0
18.5
18.5
18.5
18.5

18.5
18.5
19,0
19.5
20,5

21.5
22.0
22.5
22.5

WM
.
.
.
.
.

I—

...

*.•
...
...
...
18.5

18.0
17.5
18,0
18,5
18,0

18.0
18,0
18.5
18.5
19.5

20.5
21.5
22.0
22.5

m9
.
.
.
.
.

I.I

...

...

...

...

...
19,0

18.5
18.0
18.5
18.5
18.5

18,0
18.5
19,0
19.0
20,0

21.0
22.0
22.0
22.5

m
m

.

.

.

.

27.5
27.0
26.0

25.0
23.5
23.0
22.5
23.5

23.5

27.0
26.0
25,0

2U.O 
??,5 
22.0 
21.0 
2?,0

23.0

HfAN

27.0
26,5
25.5

2<i,0 
23.0 
22.0 
22.0 
22.5

23.5

DAY

'E fOEt. C) OF *ATEB.

MARCH 

MAX MlN

Y£AK

25.5

25,5
25.5

2". 5

23.0
21.5
21.5
21,5

23.5
22,0

AUGUST

25,0

2U.5
21.5

SEPTEMBER

21,0

20.0
18.5
17.5
19.0
20,0

20,5
20,5

MEAN

25.0

25,0
25.0

23.0

21.5
19,5
19,5
20.5
22.0

21.5
20,5

6
7
8
9

10

J 1
12
13
lu
15

16
S7
18
19
20

21 
2? 
23 
?u 
?5

26
27
28 
?9
^Q 
31

16.0 
15.5 
13,b 
I?.5

12.5 
li.5
1S.O 
JU.O

fs.O 
1«,0 
12.0 
10.5

10.5 
U.y 
J2.5

15.5 
t«.5 
1J.O

11.5 
12.5 
U.5

20.0

IV. S 
20.0 
«! 1 . 0

20.5
i^.s
le.o 
lfi.5 
16.0

17.0 
17.0 
I*.5

1B.O 
17. u 
17,0

17,5
17,5
17.5

W.b
is. 1?

19.0
18.0

<!0.0

19,b
13.5 
JH.O 
1B.O 
16.0

NOTE.--No record October 1975 to March 1976.
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05330000 MINNESOTA RIVER NEAR JORDAN, MN--Continued
RE (Ofb, t) nf «ATfrW, wATf* *t.t» OCTfjHE 1* 1975 HI StPTtwBtW 1976

JUNE

HJW

July SEPTEMBER

MEAN

9
10

13 
lit

16
1 7

22
23

•50
•51

VEAR

20.0 17,0 18,5

29.5 
29.n 
2P.5

24.0
23.5
23.5

26. S

27.S 
26, ft

2^.0

. 5

?7.0 
25.5 
2S.5 
25.5

22.0 
20.5 
2P.O 
20,5

22,0
23.0
24,0
22.0
21.5

22,5 
2'.5 
22.*

21^5

10.5

28,0 
27,n 
27.0 
26,0

25.0
22.0

23!n

24,0
25.5
25.5
24.0

23.0
23,0
24,5

24,0

27.5 
<i6.'i 
28.5 
29,5 
30. S

3ft. 0
•io-.s
30.5
32,5
32.0

32.0 
30,5 
M,0 
31.5 
3P.5

2K.O
29.0
29. n 
3o,o 
30,5

30,0 
30.5 
30. S 
30.5 
31,0

31,0
31.0
29.5
29.5
29.5

32.5

22,5 
23,0 
23. n 
24,o
25,0

26,0 
27,0 
2^,5 
2". 5 
30.0

29.5 
2B.n 
27.5 
2^.0 
2«,5

?u.5 
25.5 
26.5

27.5 
2«.5 
26,5 
2ft. 0

2P.5
2^.0 
26.0 
?r\ ,0 
25.5 
25.5

20,0

25,0 
25,5 
27.0 
2«.0

29, P 
29,0 
30.5 
31."

31.0
29,0
29.5
30.5

27.0 
27.0 
27,5 
2 q .O 
29,5

29,0
29,0
29.5
29.0

30.0 
29,5 
2«. 6' 
25, n 
27,5 
26.5

28,0
27,5

29.0 

261 y

2o,0

24.5
25,0

25.0
24.5
22.5

23!5

27.0
26.0

26.5
29.0
2«,5
26.0
25.5

24.0
26,0
29,0
30,0

24.5
24.5
26.5
23,5
21,5

22,5
23, 0
2S.O
28,0

25,5
29.0
27.5
24,5
24.0

23.5
24 ,5
27,5
29,0

24,0 
DISSOLVED OXYQfcN (On), ATf.R YEAH OCTOBER 197« TO S|PT£M8fcH 1975

OCT08EH JANUARY

to. 9
Ifl.Q 
10.7 
to, 5

11. a 
11.')
1 1 ,n 
1 0.9 
10,7

MJN

10,3 
10,3 
to.l 
10, u

10.6 
10,8 
in. 6 
10, S

MfcAM

10.5
10.6 
10,5 
10,U 
10,6

10,9
11,1
10.8
10,7
10,2

11
12
13
1 u
IS

16
17
18
1 9
20

21
22

25

26
27
28
29
30
3!

9.7
...
...
...
...

9.0
9,0
9.0
0.0
9.0

...

Ill
...

...

...

...

...

...

...

9.3
...
...
...
...

8.7
8,7
8.7

9.6
8.6

...

Ill

——

...

...

...

...

...

...

9.6
...
...
...
...

8,9
8,9
8,9
8,7
8.8

...

...

...

...

...

...

...

...

...

11.2 11.1
11.7 11.1
11.7 10,6
ln.« m,5
lo,7 i o. a

10.fl 
H.5 
11.3 
11 .7 
12.2

13.2
12.0 
11.9 
11.« 
H.7

10,6 
tP.6 
10,9 
11.1 
It,4

1 1 ,0
11,0
11,0
11.2
11.3

11.2
ll. a

n.3
10,6
10.6

10.7
11.0
11.1
11.3 
1 t.fl

11.7 
11.5 
1 1,6 
! 1,5 
11.6

MAX

11.7
11.6
9.7
9.5
9.0

11.2
11.1

12.7
12.8
13,0

13.7
13.3
12.5

11.0 
11.! 
11.2

11.7 
! 1.5 
11.3 
11.3
n.3

MJN

11.3
8.6
8.7 
8.6 
8,6

11 .0
10,8

12.4

12.2
12.1

12.4 
12.5) 
11.9

10.7
10.9
10,8

10,8
11.1
10.8
10.9
11.0
10.9

MEAN

11.6
11.4 
9,1 
8,9 
8.S

11.1
10.9

12,5
12,5
12,5

13,0
12.9
12.2

10,8
11,0
11.0

11.3
11.3
11,1
11.1
11.1
11.1

MJN MEAN

11.4
11.3
11.0
11,2
11.0

10.7
10.5
11.3
11.3
11,2

11.3
11.4
10,9
10.4
9,9

9.7
9.0
6.5
8.6
6.0

7, «
8.0

11.0
10.9
10.7
10,6
10.5

10,3
10.1
10,0
10. fc
10,5

10,9
10,8
10.2
9.1
a, 7

8,6
7,7
7,0
7,0
6.1

5.9
5.1

11.2
11.1
ii.i
10,9
io.e

10,5
io,4
10.2
ii.o
10,9

H.i
il.i
10,5"9,9

9.3

9.1
8.4
7.7
7,9
7.3

fe,8
7,1
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05330000 MINNESOTA RIVER NEAR JORDAN, MN--Continued
DISSOLVED QXYGtN (DO), MG/L. KATfcR YiAK OCTOBtH 1974 TO StPTt^BfcH 1975

FEBRUARY PARCH

DAY

t
2
3
4

21
22
23
24
25

26
27
28
29
30
31

MONTH

Ml. AN

6
7
8
9

10

11
12
13
14
15

16
17
ia
19
20

...
10,3
10.3
10,9
10.4

to,?
10,1
10,0
...
...
...
*..
...
...
...

...
9,0
8,6
9,2
6.7

9,0
7,8
6,5
...
...

...

...

...

...

...

9.5

9^9
9.6

9,5 
9.4 
9,2

MfcAN

H.7
H,4
11.8
H.5
11.5

11.7
11.7
11.5
11,7
H.5

11.5
10,7
IP, 9
10,8
10,6

in, 7
10,6
H.3
11,3
11,7

H.7
11,8
11,7
H.9
12.1

12.3
1^,0
11,7
11.7
12,0
11,8

9,8
9,3

10.5
9,7
9,9

9,8
9,9

10,6
10,3
10.5

9,7
9,9
9,6
9,8
9,9

9,8
10,2
10.3
in, 5
m,6

10, tt
11.0
11.1
11,1
11. a

11.7
11.4
11.3
11,3
H.5
11,6

10,7
10,8
11.1
10,8
10,9

10. V
11.0
11,1
11,1
11.1

10,6
10,4
10,5
10.5
10,3

10,4
10,5
10,6
11.0
11,3

lt.«
11.5
1 1 .«
'1,5
U. «

12,0
11.7
11,5
11,5
H.7
11.7

10,4
10. 5
10,4
10,3
10,3

10,4
to, a
10,5
10.7
10, 7

10,6
10,8
10,0
10.1
10, fc

10,1
10,0
10,0
10.1
10.1

10,1
9,tt
9,8

10,4
10.1

10,1
10,0
9.5
9,5
9,6

10,3
10.2
10.2
10,2
10.2

10,2
10.1
9,9

10.6
10,4

in, 3
10,1
9,7
9.7

10,0

10,0 9.0 9.5

e.9

6.9 
8.9

8,0

6.2
6.3

8." 
8,7

8,6 
8,5

«•-• 12,3 7,3 1J,1 .-- —— —-
DISSOLVED OXYGEN too), MG/L, WATER YEAR ocioetR 1975 TO stPTtr-MBER 1976

FEBRUARY MARCH

DAY

1
2
3
4
5

6
7
6
9

to

11
12
13
14
15

16
17
18
19
20

21
22
23
24

26
27
28
29
30
31

MONTH

MEAN MAX MEAN MAX

9,2 
8,6 
6.3
9.5

9,7 
9,9
10,8 
9,5

NOTE.--No!record June 1975 to March 1976, June to September 1976.

6.3
8,0 
7,5 
7,7

8.3 
8.3 
6,7 
6.5

MfcAN

6,6 
8,4 
8,0 
6,5

8.9
9.0 
9.6
9.0

MAY 

MIN

10,0 
9.6

6.6 
9.5 
9.3 
9.2 
7,9

7,3

6,7 
7.0

7U 
6,6

8,2

e!o

713
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05330800 PURGATORY CREEK AT EDEN .PRAIRIE, MN

LOCATION.--Lat 44°49'27", long 93 e 25'34", in NW%SE% sec.26, T.116 N., R.22 W., Hennepin County, Hydrologic Unit 
07020012, on left bank in Eden Prairie, 0.4 mi (0.6 km) downstream from culvert on County Raod 1 (Pioneer 
Tail), and 2.4 mi (3.9 km) upstream from Minnesota River.

DRAINAGE AREA.--26.8 mi 2 (69.4 km2 ).

PERIOD OF RECORD.--Occasional low-flow measurements, water years 1968-72. October 1975 to September 1976.

GAGE.--Water-stage recorder. Altitude of gage is 775 ft (236 m), from topographic map.

REMARKS.--Records fair except for the period of no gage-height record, June 5 to Sept. 30, which are poor.

EXTREMES FOR PERIOD OF RECORDS.--Maximum discharge, 69 ft 3 /s (1.95 m j/s) Mar. 30, 1976, gage height, 2.29 ft 
(0.698 m); minimum daily, 0.15 ftVs (0.004 mYs) Sept. 7, 8, 1976.

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 69 ft 3 /s (1.95 m j/s) Mar. 30, gage height, 2.29 ft (0.698 m); 
minimum daily, 0.15 ft 3 /s (0.004 m j /s) Sept. 7, 8.

DAY OCT

DISCHARGE, IN CUBIC FEET PER SECOND, KATES VfcAB OCTOBER 1975 TO StPTEMBtS 1976 
HfcAN VALUfcS

DEC JAN APR JUL AUG

WT» V« 1976 TOTAL 2919,39 MEAN 7.V* MAX MJN ,15 t>H S* .30 4,05

SEP

1
2
3
4
5

6
7
*
Q

10

11
12
13
14
15

1*
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL
MfcAN
MAX
MJN
Cf-'SM
IN.

2. a
2.4
2.4
2.4
2.4

2.4
2.4
2.«
2.4
2,4

2. a
2.4
2.4
2. a
2.<»

2. a
2. a
2.5
2,6
2.9

3.0
3.0
3.2
3.«
3. a

3.4
3.5
3.6
3.2
3.2
3.7

85.8
2.77
3.8
?.«
.10
.«2

3.9
3.9
4.1
5.1
6.0

6.3
6.3
6.3
8,2

11

11
14
14
14
1<I

13
13
13
14
32

29
27
25
23
21

19
17
16
14
13

417.1
13.9

3?
3.9
.52
.5?

13
12
11
11
10

9,7
9.2
8.8
9, 4
8.1

7.8
7.5
7.3
7.0
6.8

6.6
6.«
6.3
6.2
6.0

5.9
5.6
5.7
5.6
5.6

5.5
5.5
5.4
5.4
5.3
5,3

230.1
7.42

13
5.3
,28
.32

5,3
5.2
5.2
5.1
5."

5.0
a. 9
S.Q
a. s
a. 7

a, 7
U.7
il.b
«. 5
4.5

4.4
«.3
«. 3

t ^'.?

.2

.1

.1

.0
3,9

3.8
3.P
3.7
3.7
3.6
3.5

Ii7.0
4.42
5.J
3.5
,16
.19

3.5
3.5
3.4

3.4
3.4

3.3
3.3
3.2
3.2
3.2

3.2
3.2
3.2
3.3
3.4

3.6
3.8
4.1
4.4
4.7

5.2
5.5
6.0
6,5
7.0

7.5
6.0
6.5
9.0
mmm

...

133.5
4.60
9.0
3.2
.17
.19

10
11
14
16
IP

17
17
16
15
14

15
16
17
17
26

26
25
<>6
32
41

«3
45
54
58
55

58
56
53
57
66
69

1003
3?. 4

69
10

1,21
1.39

67
66
59
50
42

36
30
26
22
20

18
16
15
15
14

14
14
14
12
It

it
9.8

10
11
11

11
11
10
9.P,
9.5
...

665.1
22.2

67
9.5
.83
.92

9.2
8.9
8.1
7.7
7,4

6.8
6.6
6.1
5,9
5.7

5.4
5.0
5.0
4.9
4.4

4.1
3.7
3.6
3.3
3.3

2.9
2.6
2.3
2.1
1.9

1.8
2.3
2.8
2.4
1.9
2.5

140.6
4.54

9.2
1.8
.17
.20

2,9
2.0
2.1
2.8
2.5

2.0
1.6
1.3
1.1
1.1

1.0
1.0
1,0
1.1
1.3

1.5
1.7
2.1
2.5
2.0

1.5
1.3
1.2
1.2
Ul

1.1
1.1
1.1
1.2
1.5
...

. 46,9
1.56
2.9
t.o
.06
.07

1,8
1.6
1.3
1,1
1.0

,85
.75
.60
.50
.40

.35

.32

.30

.29

.30

.31

.35
,«2
.40
.50

.56

.64

.80
1.1
1.1

.90

.60

.76

.88

.95
1.0

23.01
.74
1.8
.29
.03
.03

1.1
1.0
.94
,85
.81

,78
.75
.7«
.73
.68

.62

.56

.52

.48

.43

.40

.37

.32

.30
,27

.26

.24

.22

.22

.21

.21

.20

.20

.20

.20
,20

15,01
,46
1.1
,20
.02
,02

.20

.20

.19
" .18

.17

,16
.15
,15
.16
.20

.37

.47

.54

.74

.84

.95
1.1
i.2
i.3
i,«

1.3
i,2
1,0
i.o
1.1

1.2
i,2
1.2
1.2
1.2
...

2«!.<J7
.74
1.4
.15
,03
.03



MINNESOTA RIVER BASIN 

OS33091S BLACK DOG CREEK AT BURNSVILLE, MN

LOCATION.--Lat 44°49"46", long 93 e13'08", in NEVNWV sec.18, T.27 N., R.23 W., Dakota County, Hydrologic Unit 
07020012, at sampling site 0.7 mi (1.1 km) downstream from Cedar Avenue, and 350 ft (107 M) upstream from 
mouth.

PERIOD OF RECORD.--Water years 1975 to current year. 

REMARKS.--Letter B indicates unideal colony count.

381

WATFR QUALITY DATA, WATER YF.AR OCTOBER 1975 TO SEPTEMBER 1976

DATE

OCT
22..

NOV
20..

DEC
23.,

JAN
20,,

FEB
17,.

MAR
20..

APR
27,,MAY
12..

JUN
16,.

AUG
0?..
31..

SEP

,

,

,

t

,

,

,

,

,

.
,

TIME

1200

1015

0930

1010

1030

1000

1000
,

1030

1100

1030
1115

0930

CIHC ^CAL 
INSTAN. COM- PER- CDLI- 
TANgOUS DUCT- AIR TOR. 013- CENT FORM 

DIS- ANCE PH TEMPER. TEMPER- BID- SOLVED SATUR» (COL. 
CHARGE (MICRO- ATURt. ATURE 1TY OXYGEN AT10N PER 
(CFS) MHOS) (UNITS) (DtG C) (DEC C) (JTU) (MG/L) 100 ML) 

(00061) (00095) (00000) (00020) (00010) (00070) (00300) (00301) (31616)

5.

3,

3.

1.

2.

A.

7,

8.

37

o.
33

07

STREP-
TOCOCCI

DATE

(CDL-
ONIfcS
PER

100 MD
(31679)

OCT
22..

NOV
20..

DEC
23.,

JAN
20..

FEB
17..

MAR
20..

APR
27..

MAY
12..

JUN
1*..

AUG
02,,
31..

SEP
23,.

t
,

,

a

.
,

.

,
,

.
,

.

180

BOO

21

10

660

27

32

210

6880

8100
920

61200

1

0

1

5

5

9

li

a

1

DIS
SOLVED
CAL
CIUM
(CA)

(MG/L)
(00915)

85

80

82

76

6u

72

83

76

eo

80
75

80

710 7.8 10

675 7.9 7

670 7,8 -7

700 7,7 -8

710 7.6 2

575 7.6 5

537 B.2 7

771 fi,l 10

SBO 7,7 16

850 7,9 20
861 8.0 25

905 8,2 9

Dls- ALKA-
SOLVEO LIMITY
SQ01UM AS
(*A) CAC03

(M(»/L) (MG/L)
(00930) (OOaio)

23

9,0 205

7,3 203

7.0 21i

10 302

10 218

16 253

25 250

30 258

02 262
50 267

57 26a

.5 9

.0

.0 1

,0

.0 3

.5 6

.2 8

.0 12

.0 20

.0 19
,0 23

,0 16

DIS
SOLVED
CHLO
RIDE
(CD
(MG/L)

(00900)

29

17

10

12

20

15

19

26

37

50
61

72

.0

.0

.0

.0

.0

.0

,0

.0

.0

.0

.0

.0

DIS
SOLVED
SILICA
(SI02)
(MG/L)

(00955)

16

19

20

21

20

15

10

5,7

16

13
1 0

16

7 6

2 13

1 8

2 12

o 13

22 9

7 11

12 9

25 5

15 6
00 5

20 9

DIS
SOLVED
SOLIDS
(RESI
DUE AT
180 C)
(MG/L)

(70300)

U58

on

376

386

uoo

356

037

U76

561

080
525

550

,6

,2

,5

.8

.0

.*>

.2

.2

.2

.*>

.8

.7

DIS
SOLVED
SOLIDS
(TONS
PEN

AC-FT)
(70303)

.62

.56

.51

.53

.50

.08

.59

.65

.76

,66
.71

.75

se
93

60

90

100

79

97

66

58

73
69

UO

BO

U

9

25

(t

10

120

330

300
670

100 B790

DIS
SOLVED
SOLIDS
(TONS
PER
DAY)

(70302)

6.31

3.33

3,18

1.57

2.70

6,60

8.61

10,9

56.7

12.0
06.6

69,6



382 MINNESOTA RIVER BASIN 

05330915 BLACK DOG CREEK AT BURNSVILLE, MN--Continued

QUALITY OAtA, WATER YfcAR OCTOBER 1975 TO SEPTEMBER 1976

DATE

OCT
NOV
DEC""
23...

JAN 
20...

17,., 
MAP

MAY 
i?.

AUG 
02. 
31.

SEP 
23.

SUS-
PfcNOEO
SOLIDS
(MG/L)

(70299)

0

1

5

u

5

U5

1 1

29

96

!,3
13U

70

TOTAL
NITRITE

PLUS
NlTRATfc

(N)

(MG/L)
(00630)

.20

.50

,51

,ae

.49

1."

.26

.09

1.2

.52
,67

1 .'

OIS-
SOLVfcO

NlTRJTfr
PLUS

NITRATE
(N)

(MG/L)
(00631)

.20

."5

.51

.«T

.«9

1.9

.25

.09

.5«

.52

.66

.97

TOTAL
KJFL-
DAHL
NITRO
GEN
(N)

(MG/L)
(00625)

.30

.«5

.29

.as

.2*

1 .8

1.0

1.3

1,3

l.«
l.«

1.*

018-
SOLVEt)
KJEL,
NITRQ-
66 N
(N)

(MG/L)
(00623)

.22

.05

.1*

."5

.25

l.«

.5.1

.59

,75

,71
.03

,77

TOTAL
PHOS
PHORUS
(P)

(MG/L)
(00665)

.13

.03

.08

.03

.06

.19

.13

.!<*

.«*
,«5
,5-0

,67

OIS-
SOL-
VEO-
PHOS-

PHORUS
(P)

(MG/L)
(00666)

,05

,00

,06

.01

.03

.10

.05

.05

.22

.21

.26

,«5

TOTAL
ORGANIC
CARBON
(C)

(MG/L)
(00660)

•-.»

3.5

26

2. a

4,0

,0

8.2

12

"

..
10

..

OIL
AND

GRfeASE
(MG/L)

(00550)

0

0

0

0

0

0

0

0

0

s
2

0

TlMfc

1015

TOTAL
NITRQ,
tpN IN
BOTTOM

MATER!-
AL CN)

(MS/KG)
(00603)

TOTAL
PHOS
PHORUS

IN BQT-
TOM MA
TERIAL
fMG/KG)
(00668)

TOTAL
ALUM I-
MUM IM
BOTTOM
MA»
TERIAL
(UG/G)

(01108)

TOTAL
ARSENIC

IN
BOTTOM
MA

TERIAL
(UG/G)

C01003)

TOTAL
CADMIUM

IN
BOTTOM
MA

TERIAL
(UG/6)

(01028)

TOTAL
CHRO

MIUM I N
BOTTOM
MA-

TtRlAL
(UG/G)

(01029)

900 39n 1600 25

DATE

NOV

TOTAL
COPPER

IN

BOTTOM
MA
TERIAL
(UG/G)

(010«3)

TOTAL
LFAO
TN

BOTTOM
MA-

TFPIAL
(UG/G)

(Olf>S2)

TOTAL
MEQCUHY

IN
80TTQM
MA

TERIAL
(UG/G)

(71921)

TOTAL
ZINC
IN

BOTTOM
MA

TERIAL
(UG/G)

(01093)

ORGANIC
CARBON

IN BOT
TOM MA
TERIAL
(C)

(G/K6)
(006B7)

OIL
ANQ

GREASE
IN BOT
TOM MA
TERIAL
(M£/KG)
(00553)

,0 1*5 2900



MINNESOTA RIVER BASIN 

05330915 BLACK DOG CREEK AT BURNSVILLE, MN--Continued

383

OCT. 22, 1975 
1200 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

53,000 CELLS/ML

..ORGANISM_NAME.

CHLOROPHYTA
.CHLOROPHYCEAE
..CHLOPOCOCCALES
...OCCYSTACEAE
....ANKISTROOESMUS

L ....CHODATELLA 
....OICTYOSPHAERIUM 
....KIPCHNERIELLA 
....RA0IOCOCCUS 
...SCENEDESMACEAE

0 ....ACTINASTRUM
L ....CRUCIGENIA 

....SCENEOESMUS 

..VOLVOCALES 

...CHLAMYDOMONAOACEAE 

....CHLAMYOOMONAS 

..CHLOROCOCCALES 

...OCCYSTACEAE 

....GLOEOACTINIUM 
CHRYSOPHYTA 
.8ACILLARIOPHYCEAE
,.CENT»AL£S
...COSCINODISCACEAE
....CYCLOTELLA
....MELOSIRA
..PENNALES
...NAVICULACEAE
....NAVICULA
...NIT7SCHIACEAE
....NITZSCHIA
CYANOPHYTA
.MYXOPHYCEAE
..CHROOCOCCALES
...CHROOCOCCACEAE 

0 ....ANACYSTIS
EUGLENOPHYTA
.EUGLENOPHYCEAE
..EUGLENALES
...EUGLENACEAE 

L ....EUGLENA 
L ....TRACHELOMONAS

.COMMON_NAME. 

GREEN ALGAE

DIATOMS 
CENTRIC

PENNATE 
NAVICULOID

BLUE-GREEN ALGAE 

COCCOID

EUGLENOIDS

._ CELLS/ML

4.ZOO

770
770

1,500

14,000

380

1,500

1,900

S80 

5,800

14,000

PER_CENT

8
0
1
1
3

26
0
8

1

11

26

NOTE: o - DOMINANT ORGANISM; GREATER OR EQUAL TO ib«
L - LESS THEN \%\ MAY NOT HAVE BEEN ACTUALLY COUNTED
ANALYSIS METHOD: SEOGWICK-RAFTER CHAMBER , zoo-x MICROSCOPE
DIVERSITY INDICES, BASED ON ACTUAL COUNTS:

PHYL/OIV 1.494
CLASS 1.494
ORDER 1.914 

FAMILY 2.394 
GENERA 3.005



384 MINNESOTA RIVER BASIN 

05330915 BLACK DOG CREEK AT BURNSVILLE, MN--Continued

NOV. 24, 1975 
1015 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

990 CELLS/ML

.ORGANISM_NAME.

CHLOROPHYTA
.CHLOROPHYCEAE
..CHLOPOCOCCALES
...SCENEDESMACEAE
....SCENEDESMUS
CHRYSO°HYTA
.BACILLARIOPHYCEAE
..CENTPALES
...COSCINODISCACEAE

D ....CYCLOTELLA 
..PENNALES 
...ACHNANTHACEAE 
....ACHNANTHES 
...NAVICULACEAE

0 ....NAVICULA
...NIT7SCHIACEAE

D ....NITZSCHIA 
CYANOPHYTA 
.MYXOPHYCEAE 
..CHROOCOCCALES 
...CHROOCOCCACEAE

L ....ANACYSTIS

.COMMON_NAME. 

GREEN ALGAE

DIATOMS 
CENTRIC

PENNATE 

NAVICULOID

BLUE-GREEN ALGAE 

COCCOIO

CELLS/ML

120

180

30

390

270

PER_CENT

12

18

3

39

27

NOTE! D - DOMINANT ORGANISMS GREATER OR EQUAL TO lb%
L - LESS THEN 1%S MAY NOT HAVE BEEN ACTUALLY COUNTED
AN«LYSis METHOD: SEOGMICK-RAFTER CHAMBER » 2oo-x MICROSCOPE
DIVERSITY INDICES. BASED ON ACTUAL COUNTS: 

PHYL/OIV 0.533 
CLASS 0.533
ORDER 1.179

FAMILY 3.010 
GENERA 2.010

DEC. 23, 1975 
0930 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

200 CELLS/ML

.ORGANISM_NAME. .COMMON_NAME. CELLS/ML PER_CENT

CHRYSOPHYTA 
BACILLARIOPHYCEAE 
.CENT»ALES 
..COSCINOOISCACEAE 
...MELOSIRA 
.PENN4LES 
..ACHNANTHACEAE 
...ACHNANTHES 
..FRAGILARIACEAE 
...SYNEDRA 
..GOMPHONEMATACEAE 
...GOMPHONEMA 
..MFRIOIONACEAE 
...MERIDION 
..NAVICULACEAE 
...NAVICULA 
..NIT7SCHIACEAE 
...NITZSCHIA 
..SURIRELLACEAE 
...SURIRELLA 
YANOP^YTA 
MYXOPHYCEAE 
.OSCILLATORIALES 
..OSCILLATORIACEAE 
...OSCILLATORIA

DIATOMS 
CENTRIC

PENNATE

NAVICULOID

BLUE-GREEN ALGAE 

FILAMENTOUS

22

22

66

66

22

11

0

11

0

33

33

11

NOTE! 0 - DOMINANT ORGANISMS GREATER OR EQUAL TO 15%
L - LESS THEN 1%; MAY NOT HAVE BEEN ACTUALLY COUNTED
ANALYSIS METHODS SEDGWICK-RAFTER CHAMBER » 200-X MICROSCOPE 
DIVERSITY INDICES, BASED ON ACTUAL COUNTS:

FAMILY 2.113
GENERA 2.113



MINNESOTA RIVER BASIN - 385 

05330915 BLACK DOG CREEK AT BURNSVILLE, MN--Continued

JAN. 20t 1976 
1030 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

450 CELLS/ML

.ORGANISM_NAME_____________ .COMMON_NAME______ CELLS/ML PER.CENT

CHRYSOPHYTA
BACILLARIOPHYCEAE DIATOMS 
.PENNALES PENNATE 
..ACHNANTHACEAE
...ACHNANTHES 22 5 
..FRAGILARIACEAE
...SYNEDRA 67 15 
..MERIDIONACEAE
...ME&IDION 22 s
..NAVICULACEAE NAVICULOID
...GYROSIGMA 0
...NAVICULA 250 55
...STAURONEIS 22 5
..NIT7SCHIACEAE
...NITZSCHIA 67 15

NOTE: D - DOMINANT ORGANISMt GREATER OR EQUAL TO lb«
L - LESS THEN 1%» MAY NOT HAVE BEEN ACTUALLY COUNTED
ANALYSIS METHOD: SEDGWICK-RAFTER CHAMBER t zoo-x MICROSCOPE
DIVERSITY INDICES. BASED ON ACTUAL COUNTS: 

FAMILY 1.695 
GENERA 1.944

FEB. 17, 1976 
1030 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

300 CELLS/ML

.ORGANISM_NAME_____________ .COMMON_NAME______ CELLS/ML PER.CENT

CHRYSOPHYTA
.BACILLARIOPHYCEAE DIATOMS
..PENNALES PENNATE
...ACHNANTHACEAE
....ACHNANTHES 15 5
...GOMPHONEMATACEAE
....GOMPHONEMA 22 7
...MERIDIONACEAE 

L ....MEBIDION 0
...NAVICULACEAE NAVICULOID
....GYROSIGMA 15 5 

D ....NAVICULA 96 32
...NIT7SCHIACEAE 

D ....NITZSCHIA 59 20
...SURIRELLACEAE 

L ....SUBIRELLA 0
CYANOPHYTA BLUE-GREEN ALGAE
.MYXOPHYCEAE
..OSCILLATORIALES FILAMENTOUS
...OSCILLATORIACEAE 

D ....OSCILLATORIA 81 27
....PHORMIOIUM 7 2
EUGLENOPHYTA EUGLENOIDS
.CRYPTOPHYCEAE CRYPTOMONADS
..CRYPTOMONIDALES
...CRYPTOMONODACEAE
....CRYPTOMONAS 7 2

NOTE: D - DOMINANT ORGANISM* GREATER OR EQUAL TO lb«
L - LESS THEN 1«» MAY NOT HAVE BEEN ACTUALLY COUNTED
ANALYSIS METHOD: SEDGWICK-RAFTER CHAMBER » 2oo-x MICROSCOPE
DIVERSITY INDICES, BASED ON ACTUAL COUNTS:

PHYL/DIV 1.025
CLASS 1.025
ORDER 1.025

FAMILY 2.129
GENERA 2.457



386 MINNESOTA RIVER BASIN 

05330915 BLACK DOG CREEK AT BURNSVILLE, MN--Continued

MAR. 24, 1976 
1000 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

4,300 CELLS/ML

.ORGANISM_NAME_______

CHLOROPHYTA
.CHLOROPHYCEAE
..CHLOROCOCCALES
...HYOROOICTYACEAE
....PEOIASTRUM
...OCCYSTACEAE
....ANKISTROOESMUS
CHRYSOPHYTA
.BACILLARIOPHYCEAE
..CENTOALES
...COSCINOOISCACEAE
....CYCLOTELLA
....MELOSIRA
..PENNALES
...FRAGILARIACEAE
....SYNEDRA
...MERIOIONACEAE
...,M£SIOION
...NAVICULACEAE
....NAVICULA
...NIT7SCHIACEAE
....NITZSCHIA
CYANOPHYTA
.MYXOPHYCEAE
..CHROOCOCCALES
...CHROOCOCCACEAE
....ANACYSTIS
EUGLENOPHYTA
.EUGLENOPHYCEAE
..EUGLFNALES
...EUGLENACEAE
....EUGLENA 
....TR4CHELOMONAS

_COMMON_NAME. 

GREEN ALGAE

DIATOMS 
CENTRIC

PENNATE

NAVICULOIO

BLUE-GREEN ALGAE 

COCCOIO

EUGLENOIOS

___ CELLS/ML

190

190

1,700
48

140

1,200

140

480

97
97

PER_CENT

40
1

3

0

27

3

11

NOTE: o - DOMINANT ORGANISM; GREATER OR EQUAL TO is*
L - LESS THEN 1*» MAY NOT HAVE BEEN ACTUALLY COUNTED
ANALYSIS METHOD: SEOGWICK-RAFTER CHAMBER , 2oo-x MICROSCOPE
DIVERSITY INDICES, BASED ON ACTUAL COUNTS:

PHYL/OIV 1.176
CLASS 1.176
ORDER 1.923

FAMILY 2.324
GENERA 2.443



MINNESOTA RIVER BASIN 

05330915 BLACK DOG CREEK AT BURNSVILLE, MN--Continued

387

APR. 87, 1976 
1000 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

15.000 CELLS/ML

.ORGANISM_NAME.

CHLOROPHYTA
.CHLOROPHYCEAE
..CHLOROCOCCALES

OCCYSTACEAE
.ANKISTROOESMUS
.CHLORELLA
.CHOOATELLA
.KIRCHNERIELLA
.SELENASTRUM
SCENEDESMACEAE
.ACTINASTRUM
.CRUCIGENIA
.SCF.NEDESMUS
.TETRASTRUM 

.VOLVOCALES
CHLAMYOOMONADACEAE
.CHLAMYDOMONAS
PHACOTACEAE
.PHACOTUS 

CHRYSOPHYTA 
.BACILLARIOPHYCEAE 
..CENTBALES 
...COSCINODISCACEAE 
....CYCLOTELLA 
....MELOSIPA 
..PENNALES 
...ACHNANTHACEAE 

L ....ACHNANTHES 
...FPAGILAPIACEAE 
....FRAGILARIA 
...GOMPHONEMATACEAE 
....GOMPHONEMA 
...NAVICULACEAE 
....NAVICULA 
...NITZSCHIACEAE 
....NITZSCHIA 
.CHRYSOPHYCEAE 
..CHRYSOMONADALES 
...CHROMULINACEAE 
....CHRYSOCOCCUS 
CYANOPHYTA 
.MYXOPMYCEAE 
..CHROOCOCCALES 
...CHROOCOCCACEAE 
....ANACYSTIS 
..OSCILLATORIALES 
...OSCILLATORIACEAE

....OSCILLATORIA
EUGLENOPHYTA
.CRYPTOPHYCEAE
..CRYPTOMONIDALES
...CRYPTOMONODACEAE
....CRYPTOMONAS
.EUGLENOPHYCEAE
..EUGLENALES
...EUGLENACEAE
....EUGLENA 

L ....PHACUS 
L ....TRACHELOMONAS

_COMMON_NAME. 

GREEN ALGAE

DIATOMS 
CENTRIC

PENNATE

NAVICULOID 

YELLOW-BROWN ALGAE

BLUE-GREEN ALGAE 

COCCOID

FILAMENTOUS

EUGLEN01DS 
CRYPTOMONADS

CELLS/ML

1*300

110
1*300

530

BOO
910

3,000

1,300

690
480

3ZO 

110 

370 

960

210

1,500

1,300

210

370

PER_CENT

9
0
1
9
4

5
6
13
0

10

NOTE: L - LESS THEN 1%; MAY NOT HAVE BEEN ACTUALLY COUNTED
ANALYSIS METHOD: SEOGWICK-RAFTEP CHAMBER » zoo-x MICROSCOPE
DIVERSITY INDICES, BASED ON ACTUAL COUNTS:

PHYL/DIV 1.586
CLASS 1.701
ORDER 3.429

FAMILY 3.138
GENERA 4.017



388 MINNESOTA RIVER BASIN 

05330915 BLACK DOG CREEK AT BURNSVILLE, MN-- Continued

HAY 12, 1976 
1030 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

46,000 CELLS/ML

.ORGANISM_NAME.

CHLOROPHYTA
.CHLOROPHYCEAE
..CHLOPOCOCCALES
...HYDPODICTYACEAE
....PEDIASTRUM
...MIC°ACTINIACEAE
....MICRACTINIUM
...OCCVSTACEAE
....CHOOATELLA
...SCENEDESMACEAE
....ACTINASTRUM
....SCFNEDESMUS
....TETRASTRUM
..ULOTPICHALES
...MICROSPORACEAE
....CYLINDROCAPSA
..VOLVOCALES
...CHLAMYDOMONADACEAE
....CHLAMYDOMONAS
..ZYGNEMATALES
...OESMIDIACEAE
....CLOSTERIUM
CHRYSOPHYTA
.BACILLARIOPHYCEAE
..CENTPALES
...COSCINODISCACEAE
....CYCLOTELLA
....MELOSIRA
..PENN4LFS
...NAVICULACEAE
....NAVICULA
...NIT7SCHIACEAE
....NITZSCHIA
CYANOPHYTA
.MYXOPHYCEAE
..OSCILLATORIALES
...OSCILLATORIACEAE
....OSCILLATORIA
EUGLENOPHYTA
.EUGLENOPHYCEAE
..EUGLENALES
...EUGLENACEAE
....EUGLENA
....TR6CHELOMONAS

_COMMON_NAME. 

GREEN ALGAE

PLACODERM DESMIDS

DIATOMS 
CENTRIC

PENNATE 
NAVICULOID

BLUE-GREEN ALGAE 

FILAMENTOUS

EUGLENOIDS

CELLS/ML

2,000

1,300

250

4,000
2,500
1,000

24,000

250

250

500
500

500

3,800

4,000

750
500

PER_CENT

4

3

1

9
5
2

52

1

NOTE: 0 - DOMINANT ORGANISM) GREATER OR EQUAL TO 15%

ANALYSIS METHOD: SEDGWICK-RAFTER CHAMBER , zoo-x MICROSCOPE
DIVERSITY INDICES, BASED ON ACTUAL COUNTS!

PHYL/DIV 1.090
CLASS 1.090
ORDER 1.945

FAMILY 2.303
GENERA 2.578



MINNESOTA RIVER BASIN 

05330915 BLACK DOG CREEK AT BURNSVILLE, MN--Continued

389

JUNE 16t 1976 
1100 HOURS

IDENTIFICATION OF PHYTOPLANKTON

zi.ooo CELLS/ML

..ORGANISM_NAME.

CHLOROPHYTA
.CHLOROPHYCEAE
..CHLOROCOCCALES
...OCCYSTACEAE
....ANKISTROOESMUS
....KIRCHNERIELLA
...SCENEDESMACEAE
....SCENEOESMUS
...OCCYSTACEAE
....6LOEOACTINIUM
CHRYSOPHYTA
.BACILLARIOPHYCEAE
..CENTPALES
...COSCINOOISCACEAE
....CYCLOTELLA
....MELOSIRA
..PENNALES
...NAVICULACEAE
....NAVICULA
....PINNULARIA
...NITZSCHIACEAE
....NITZSCHIA
.CHRYSOPHYCEAE
..CH9YSOMONADALES
...OCHROMONADACEAE
....OCHROMONAS
CYANOPHYTA
.MYXOPHYCEAE
..CHROOCOCCALES
...CHROOCOCCACEAE
....AGMENELLUM
EUGLENOPHYTA
.EUGLENOPHYCEAE
..EUGLENALES
...EUGLENACEAE
....EUGLENA
....PHACUS
....TRACHELOMONAS

_COMMON_NAME 

GREEN ALGAE

DIATOMS 
CENTRIC

PENNATE 
NAVICULOID

YELLOW-BROWN ALGAE

BLUE-GREEN ALGAE 

COCCOIO

EUGLENOI05

CELLS/ML

Z60 
390

780

,600

3.400
i.aoo

1.300
130

1.200

910

8*300

780

PER_CENT

4 

1Z

16
6

39

NOTE: D - DOMINANT ORGANISM? GREATER OR EQUAL TO 15%
L - LESS THEN 1%» MAY NOT HAVE BEEN ACTUALLY COUNTED
ANALYSIS METHOD: SEOGWICK-RAFTER CHAMBER « zoo-x MICROSCOPE
DIVERSITY INDICES. BASED ON ACTUAL COUNTS: 

PHYL/DIV 1.691 
CLASS 1.884 
ORDER Z.Z03

FAMILY Z.571 
GENERA Z.807



390 MINNESOTA RIVER BASIN 

05330915 BLACK DOG CREEK AT BURNSVILLE, UN—Continued

AUG. SI, 
11)5 HOURS

IDENTIFICATION OF PHYTQPL»NKTON 

86,000 CELLS/*L

ORGANISM

CHLOROPHYT*

..CHLQBOCOCCALES 

...OOCYSTACfcAE

....AMKISTRQDESMUS

....OOCVST1S
,,,.SELEN4STRU*
...SCENEOESMACEAE
....SCENEDISMUS
,,,.T£TRA5T«UM
..VOLVOCALES

.CHCAMYOOMONAS

CHRYSQPWYTA 
,8ACILtA»10PHvCE.AE

.COSCINQOISCACEAE 

..CVCUOTELLA

,,.NAVICUU*CEAE

CYANOPHYTA 
.MYXOPHYCEAE 
,.CHROOCOCCALE5 
,,,CM»OOCOCCACEAC

EUGLENOPHYTA
,CPVPTOPHYCEAE
..CRVPTOMQNIDALES

..CRYPTOWONAS

COMMON

ALGAE

DIATQ M S
CFNTPIC

SLUE-GREEN 

coccoio

TOTALS

CELLS/ML

6,800
a,700 
l.aoo

12,000 
a,100

1,«00 
28,000

11,000

i.uoo 

o, too

38,000 
TOTALS 3»,000

TOTALS

CHYPTOMONAOS

660

1,000 
TOTALS 2,000

PER CENT

3
z

in

a
5U

13

5
21

ft • OOMIN4NT OBGAMS^, 6REATFR OR EQUAL TO 155!
ANALYSIS METHOOl SEOGWICK-RAFTCR CHAMBER , 200-X MICROSCOPE

DIVERSITY INDICES, BASRD ON ACTUAL COUNTSl
PHYL/DIV 1,605

CLASS 1.605
0«PFR 1.919

FAMILY 8,297
Gtwfc'RA 2.6RS



MINNESOTA RIVER BASIN 

05330915 BLACK DOG CREEK AT BURNSVILLE, MN--Continued

391

SEP. 23, 1976
0930 HOURS

IDENTIFICATION OF PHYToPLANKTON 

19,000 CELLS/ML

CHLOROPHYT* 
CHLOROPHYCtAE
.CHLOROCOCCALES
..MICRACTINIACEA'E
...MICRACTINIUM
..OOCYSTACEAr
...SELENASTRUM 
..SCENEDESMACEAf 
...CRUCIGENIA 
...SCEN60FSMUS

CMRYSOPHYTA 
.BACILLARIQPHYCEAE
..PENNALIS
...MTZSCHIACCAt

COMMON MAM£

5REEN ALGAE

.CMRYSOPHYCEAf

..CHRYSOMQNADALES

...MAUlQMONAOACfcAE

CYANOPMYTA 
.MYXOPHYCCAE 
..CHROOCOCCALES 
...CHROOCOCCACEAE
.OSCILLATO»IALES
..OSCILLATORJACFAB
...OSClUATORlA

EUGLENOPNYTA 
.EUGLENOPHYCEAE

DIATOMS
PENMATE

TOTALS

TOTAUS

ALGA?

TOTALS 
ALGAF

COCCOID

FILAMENTOUS

EUSLiNOlDS

TOTALS

TOTALS

CELLS/ML

470

710

«70 
1,200 
ZtSOO

ISO 
ISO

59

2,100

13,000
15,000

240
240

i»e« CENT

3
*
u

12

71 
S3

0 • DOMINANT ORSANISMi GRgATtR OR tOUAL TO 15X
L - LESS THgN ixi MAY NOT HAVE SEEN ACTUALLY COUNTED
ANALYSIS MtTWOOi SeDG*ICK»RAFTtR CHAMSfR , 200-X MICROSCOPE
DIVERSITY INDICES, BASED OM ACTUAL COUNTSI 

PMYL/OIV 0.8H
CLASS 0.6S1
ORDER 1.302
FAMILY 1.515 
GENERA 1.592



392 . MINNESOTA RIVER BASIN

05330920 MINNESOTA RIVER AT FT. SNELLING STATE PARK, ST. PAUL, MN

LOCATION.--Lat 44 0 52'13", long 93°11'32", in NE^SESj sec. 32, T.28 N. , R.23 W. , Hennepin County, Hydrologic Unit 
07020012, on left bank 3 mi (5 km) upstream from mouth.

DRAINAGE AREA. --16,900 mi 2 (43,800 km2 ).

PERIOD OF RECORD. --Water years 1973 to current year.

REMARKS. --Water discharge computed by adding S% to the Minnesota River near Jordan discharge and adjusting for a 
1-day lag.

COOPERATION.- -BOD and bacteria data furnished by Metropolitan Waste Control Commission, St. Paul. MN.

*ATE» QUALITY DATA, WATER YEAR OCT08ES 1975 TO SEPTEMBER 1976

DATE

OCT
10.

NOV
18.

DEC
17.

JAM
15.

FED
25.

MAR
2o.

APR
28.

MAy
12.

JUM
30.

27.
AUG
12.

SEP
15.

t|

t t

,.

t f
t 'm

t m

t a

. .

>.

mm

' •

TIME

1150

1110

1300

1130

1200

1130

1200

1130

1200

1030

1100

12i5

SPE- eio-
CIFIC CHfM. FEC*C

INSTAN. CON. COLOB PER- ICAL COLI- 
TANFOUS DUCT- AIR (PLAT- TU«- ois- CENT OXYGEN FORM 

DIS- ANCfe PH TEMPER. TIMPtH. INUM- BID- SOLVED SATUK- OEMAND (COL. 
CHARGE (MJC»0- ATIJBE ATljRE COBALT ITY OXYGEN ATIO* 5 DAY Pj-» 
(CFS) MHOS) (UNITS) (DEC C) (OF.G C) UNITS) (JTU) (MG/L) tMG/L) 100 ML) 

(00061) (00095) (00100) (Onp?0) (00010) (00080) (00070) (00400) (00301) ""»ilOJ (3't>16)

388

510

571

300

1200

1950

2560

1150

720

257

337

180

STREP-

650

810

1000

1000

800

550

700

775

800

825

725

890

NON.

TDCOCC1 CAR.

DATE

(COL-
OMES
PER

100 ML)
(31679)

OCT
><*..

MOV
18..

DEC
17..

JAM
is..

FEB
?5,.

MAR
21..

APR
28..

MAY
12. .

JU*

30..
JUL
27..

AllG
12..

SEP
15..

.

,

,

,

.

,

.

,

,

,

.

.

mm

56

1

<1

100

256

96

350

iio
92

no

170

HARD
NESS
(CA,MG)
(MG/L)

(00900)

370

360

110

150

370

250

350

350

320

330

300

350

80NATF
HARD
NESS
(MG/L)

(00902)

76

71

88

too
96

100

J20

130

too
98

81

79

7,2

8,5 11

8.0 .15

7.8 .5

7.9 11

7.9 11

8.6 11

8.3 ?1

7.9 ;>«,

7.8 31

7.8 ?«,

7.7 19

DIS
SOLVED
CAL
CIUM
fCA)

(MG/L)
(00915)

dl

67

too

1 10

89

61

dn

76

70

7?

67

78

16.0

.5 7,0

.0 ,0

,0 .0

.0 5,0

.C 5.0

.0 12.5

.0 18,0

.« 23,5

.ft 29.0

.0 27,0

.0 21.0

DIS-
SOLVEO
MAG" 015-
MF" SOLVtD
STUM SOOIU"1
(MG) (NA)

(MG/L) (MG/L)
(00925) (00930)

38 <i6

35 12

19 16

13 14

35 32

22 15

36 21

ao 33

36 10

37 52

33 19

37 57

13 20 5.8

10 6 11.7

18 5 11.6

20 6 8.6

25 10 10.5

50 66 11. a

20 21 H.8

20 13 7,0

7 95 O.S

25 15 2.8

?5 9 2.0

18 10 4.2

OIS-
SODIUM SOLVED

AD- PO"
SQHP- TAS-

PERCENT TION SIUM
SOOIUM RATIO (K)

(Mg/L)
(00932) (00931) (00935)

21 1.0 6.6

20 1.0 6,2

19 1.0 5,9

17 ,0 6,8

16 .7 6,6

11 ." 5.7

13 .6 5.5

17 ,8 5,8

21 1,0 5,9

25 l.i? 6,9

26 1.2 6.6

26 1.3 7.3

60

i£6 a. 6

82 4.5

61 4.7

85 i.8

92 7,4

111 5,6

75 5.V

bo 7.0

37 7.6

26 7.5

48 12

ALKA- DIS"
LINITY SOLVEO

A8 SULFATE
CAC04 (SOO)
(MG/L) (MG/L)

(OOH(i) (009U5)

288 100

290 100

322 120

317 140

271 110

148 100

224 110

226 160

?«>1 110

235 110

2<?2 95

268 100

••

<!0

<1

<)

690

44

<1

16

*1

12

200

260



MINNESOTA RIVER BASIN . 

05330920 MINNESOTA RIVER AT FT. SNELLING STATE PARK, ST. PAUL, UN—Continued
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*»ATfR QUALITY DA'A, wATFP YfcAP OCTOBER 1975 TO StPTfc«8£» 1976

OATE

ncT
t4...

NOV

IS...
npc
17...

JAN
15...

*?5...
MAR
?u. , ,

APR
?8. ,,

MAY
12...

JUN
TO, . ,

JML
?7, .,

AUG
12...

15...

DIS
SOLVED
OLQ-
RIOE
(CU
fMG/L)

(OQ940)

53

51

57

54

41

19

?4

33

44

68

58

73

DIS
SOLVED
FLUO-
RIDE.
(M

(*G/L)
f 00950)

.3

.3

.•$

,a

.2

.3

.?

,3

.3

.3

.3

.3

L'lS-
SL'LvFo
SOLIOS
(RESI-
DUE AT
180 C)
(WG/L-)

(70300)

533

536

fe37

636

509 -

367

495

50«

479

504

lit,*

551

OIS-
SOlWEO
SOLIDS
(TUNS
PtR

AC-P T)
(7oi03)

.72

.73

,87

.87

,69

.50

.67

.69

.65

• hQ

.63

.75

DIS
SOLVED
SOLIOS
(TONS
PER
ruY)

(70302)

55R

781

992

584

1650

U«10

3420

1990

031

350

424

?6«

SUS
PENDED
SOLIDS
(MG/L)

(70299)

10P

29

3

4

IB

244

1 JO

140

323

1?

25

76

TOTAL
NITRITE

PLUS
NITRATE

(N)
C"G/L)

(00630)

.58

.50

.99

1.4

1.5

4,3

.30

.12

1.5

.83

.66

2.3

DIS
SOLVED

NITHITE
PLUS

NITRATE
(N)

(MG/L)
(00631)

.41

.50

,99

l.«

1.5

u ,2

,24

.OS

,54

,67

.57

1.2

TOTAL
KJEL-
DAHL
NITRO
GEN
(NJ

(MG/L)
(00625)

3.6

3.2

1.2

2,2

2.1

3.5

1.6

2.5

3,0

1.7

2,1

1.3

OIS-
SOL"
veo-
PHOS-

PHORUS
(?)

(HG/L)
(00666)

.58

.37

.32

.43

.32

.18

.08

.11

.32

,45

.49

.62

PHtNOLS

CuG/D
(32730)

2

0

4

2

3

2

2

4

0

6

*

3



394 MISSISSIPPI RIVER MAIN STEM

05331000 MISSISSIPPI RIVER AT ST. PAUL, MN

LOCATION.--Lat 44°56'40", long 93°05'20", in SEINES* sec.6, T.28 N., R.22 W., Ramsey County, Hydrologic Unit
07010206, on left bank in St. Paul, 300 ft (91 m) upstream from Robert Street Bridge, 6 mi CIO km) downstream 
from Minnesota River, and at mile 839.3 (1,350 km) upstream from Ohio River.

DRAINAGE AREA.--36,800 mi 2 (95,300 km 2 ), approximately.
WATER-DISCHARGE RECORDS

PERIOD OF RECORD.--Water year 1867-69, 1872-92 (annual maximums), March 1892 to current year (prior to 1901, 
fragmentary during some winters). Records prior to March 1892, published in the 19th Annual Report, Part 4, 
have been found to be unreliable and should not be used. Monthly discharge only for some periods, published 
in WSP 1308. Gage-height records (winter records incomplete) collected at same site since 1866 are contained 
in reports of U.S. Weather Bureau, War Department and Mississippi River Commission.

REVISED RECORDS.--WSP 285: 1892-96. WSP 715: Drainage area. WSP 875: 1938. WSP 895: 1939. WSP 1308: 
1867(M). WSP 1508: 1897, 1898(M), 1903(M), 1917-18(M), 1928(M), 1929. WRDMN-74: 1973.

GAGE.--Water-stage recorder. Datum of gage is 683.62 ft (208.367) above mean sea level. Prior to Mar. 18, 1925, 
nonrecording gage at several sites within 300 ft (91 m) of present site at same datum. Mar. 18, 1925, to 
Mar. 10, 1933, water-stage recorder and Mar. 11, 1933, to Sept. 14, 1939, nonrecording gage, at present site 
and datum. Since September 1938, auxiliary water-stage recorder 5.6 mi (9.0 km) downstream.

REMARKS.--Records good. Slight regulation except during extreme floods by reservoirs on headwaters and by power- 
plants. Beginning July 20, 1938, sewage from Minneapolis and St. Paul, which formerly entered above station, 
was diverted to a sewage-disposal plant, thence to river below station. Figures of daily discharge do not 
include this diversion.

COOPERATION.--Records of Mississippi River at Twin City lock and dam computed and furnished by Ford Motor Co. 
Diversion through sewage disposal plant furnished by Metropolitan Waste Control Commission.

AVERAGE DISCHARGE (ADJUSTED FOR DIVERSION).--78 years (1894-95, 1896-97, 1900-76), 10,530 ft 3 /s (298 m 3 /s), 
3.89 in/yr (99 mm/yr).

EXTREMES FOR PERIOD OF RECORD (1867-70, 1872-1976).--Maximum discharge, 171,000 ft 3 /s (4,840 m 3 /s) Apr. 16, 1965, 
gage height, 26.01 ft (7.928 m) from floodmark.

Maximum flood known since at least 1851, that of 1965. Flood of Apr. 11, 1970 reached a stage of 19.4 ft 
(5.9 m), discharge, 100,000 ft 3 /s (2,830 m 3 /s).

EXTREMES FOR PERIOD OF RECORD (1897, 1917-76).--Minimum daily discharge, ,6_32_ft 3 /s (17.9 m 3 /s) Aug. 26, 1934.
EXTREMES FOR CURRENT YEAR.--Maximum discharge, 33,400 ft 3 /s (946 ms /s) Apr. 4, gage height, 7.38 ft (2.249 m); 

minimum daily, 723 ft 3 /s (20.5 m 3 /s) Aug. 30.

I'M U'HTC- f-EtT PfR StetiMi, HAThR VtAR OCTOBF.R 1975 TO SEPTEMBER 1976 
MtA'- VALUtS

DAY

1
2
3
4
5

6
7
H
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
26
29
30
31

TOTAL
MEAN
MAX
MINCtf"

MEAN 1
CFSM I
IN. t

CAL YR
WTR YR

OCT

5380
5SOO
6040
6000
5150

5300
5800
6080
5880
5030

5720
5590
5560
5760
4800

5070
49)0
5480
55?0
5560

5140
6580
6080
5960
5530

72«0
6630
6590
6790
7360
6290

160160
5621
7360
4840
290

6110
0.17
0.20

TOTAL
TOTAL

' NOV

5 too
6040
6090
6000
6210

6120
6310
59(10
6?9o
6040

6220
6660
7810
7040
6430

6300
6460
6220
6610
9450

9640
709n
6940
6840
6160

5210
5780
6240
6430
6220
...

DEC

5U60
6000
6260
7050
8160

7290
6800
7750
7250
66 lu

7!«0
6590
6440
6980
4600

4800
4760
3960
5260
6500

6760
6150
6280
578o
5860

5930
6180
S950
6110
5880
6140

197850 191900
659S
9640
5100
329

6924
0.19
0.21

5461730 MEAN
2429382 MEAN

6190
8160
3760
290

6480
0.18
0.21

14960
6638

JAN

t>110
0500
4740
4]60
4fllO

59bO
5180
4540
5360
5850

5740
6260
600«
5720
5700

5580
5470
5420
5340
4930

5640
5730
5480
57SP
5680

5340
4960
4B70
550P
5710
5730

169500
5468
6300
4160

. 275
5743
0.16
0.18

MAX 78100
MAX 33200

FEH

5540
4800
5400
4870
5230

5040
5500
5680
59)0
5900

57)0
S770
5940
594Q
6280

6000
6180
6600
6250
6060

5870
6050
6230
7150
6880

7200
8150
8330
8'jlO
...
...

J78970
6171
8510
4600

306
6477
0.18
0.19

MIN
MIN

MAH

8560
7750
9000
9100
7920

8050
962 U
9650
9750
9270

8760
9610
8660
94/0
9010

9030
9690

1 1100
11700
12800

12900
14900
14800
17100
20900

22100
23500
24900
?5400
27200
281dO

4)9340
13530
28100
7750
330

13860
0.38
0.44

1450 MEAN
723 MEAN

APR

30JOO
i 1 7 0 (.'
32300
33200
3280 r.

31600
29900
28000
26800
25600

24100
21 700
21000
20800
20000

19100
18200
17700
1 7 FOv
16700

16000
1580i)
15600
15300
14200

14500
13800
13300
12800
12000

...

642300
21410
33200
12000

318
21728 -
0.59
0.66

t 15280
t 6944

MAY

iison
1 )400
10800
10200
9640

8670
8250
84ftO
7790
6960

6470
6660
5860
6100
5860

5480
5870
4870
4460
4570

4600
523U
4280
3860
3780

3340
4000
3670
4200
3740
3840

194650
6279
11500
3340

296
6575
0.18
0.21

CFSM t 0
CFSM t 0

JUN

4050
3980
3620
3500
3320

3380
2970
3010
2950
2950

3770
3090
3100
3180
3110

3050
2840
5670
2840
2990

2860
2780
3760
2680
2760

3240
2950
3120
2960
3220
...

95700
3190
4050
2680

328
3518
0.10
0.11

.42 IN. i

.19 IN. t

JUU

3200
3590
i960
$540
3720

3040
3510
3370
2960
3130

2910
2290
2860
2440
2680

2150
2230
2190
2290
2080

1840
2150
2070
2120
1760

2090
2000
1610
1650
1990
2030

79470
2564
3960
1610
310

2874
0.08
0.0^

5.70 •
2.59

t Diversion equivalent in cubic feet per second, through sewage disposal plant, 
t Adjusted for diversion.

AUG

1S2Q 
1670 
1590 
1760 
1630

1640 
1720 
1600 
1440 
tl«0

ieso

SEP
N
821 

1020 
1650 
1290
929

1660
1720
1300

1550
1330
1300
1040
1310

1460
1300
1260
1420
1160

1110
1260
1260
1510
723
1410

44653
1440
1850
723
303

1743
0.05
0.06

1290
ioio
1160
1360
1420

1360 
1290 
1150 
1160 
illO

1140
1370
1270
1370
1250

34589
H53
SbbO
621
301

1454
0.04
0.04
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05331000 MISSISSIPPI RIVER AT ST. PAUL, UN—Continued 
(National stream-quality accounting network station)

WATER-QUALITY RECORDS

PERIOD OF RECORD.--Water years 1956 to current year. 

INSTRUMENTATION.--Temperature recorder since October 1956. 

COOPERATION.--BOD and bacteria data furnished by Metropolitan Waste Control Commission, St. Paul, MN.

EXTREMES FOR PERIOD OF DAILY RECORD.--
WATER TEMPERATURES: Maximum, 31°C July 24-28, 1964, July 31, 1975; minimum, 0.0°C on many days during 
winter periods.

EXTREMES FOR CURRENT YEAR.--
WATER TEMPERATURES: Maximum, 30°C July 26, 27, Aug. 27; minimum, 0.0°C on many days during winter periods.

WATER QUALITY DAT*, w«T£P YFAR OCTOBER 1975 TO S£PTt«8tR

DATE

OCT
'5. . .

NOV
17...

FEH
21...

• 17...

40,,.

TJMt

1120

1200

luOO

1000

HiO

LENGTH 
Of

.EXPO 
SURE
(D«YS)

(00022)

20

32

. ?7

36

33

PfcRI-
PHYTON

8IOMASS 
TOTAL, 
DRY

WEIGHT
G/SQ *
(00573)

15,0

71.0

1.50

"1.7

30.8

PERI- 
PHYTQN

BIOMASS
ASH

WEIGHT
G/SQ «
(00572)

2,00

6?,0

1.50

31.1

22. A

UNCOH- 
PLCTtD 
PER1- 
PHYTQN 

CHLORO
PHYLL A
MG/S8 M
(32226)

75.0

110

.200

1«7

111

UNCOR- 
RfcCTEO

PHYTON 
CHLORO
PHYLL 8
MG/SO M

(32HH6)

2.60

.000

.000

.173

19.3

BIOMASS
PIGMENT
RATIO

170

83

320

72

76

SAMPLING
METHOD

POLYETHYLENE
STRIP

DATE

OCT
15...

FEe
24, ,,

JUN

4UQ*"

30...

TIME

1120

i4oo

1000

1130

TOTAL
ARSENIC

(AS)
CUG/L)

(01002)

2

1

6

3

SUS 
PENDED
ARSENIC

(AS)
(UG/L)

(01001)

1

1

6

6

TOTAL 
CAD
MIUM
(CD)

(UG/L)
(01027)

10

<io

0

<10

018- 

CAD
MIUM
(CO)

(Ufi/L)
(01025)

0

0

0

a

TOTAL

MIUM
(CR)

(UG/L)
(0103«)

30

0

10

0

018* 
SOLVED

MIUM
(CR)

(UG/L)
(01030)

0

0

10

0

TOTAL
COBALT
(CO)

(UG/L)
(01037)

60

<50

0

<50

DIS 
SOLVED
COBALT
(CO)

(UG/L)
(0103S)

1

3

0

0

TOTAL
COPPER
(CU)

(UG/L)
(010U2)

20

10

10

20

DI8-
SOLVEP
COPPEK
(CU)

CUG/L)
(01040)

u

i

0

3

TOTAL
IRON
(Ffc)

CUG/L)
(01045)

7«0

Q&Q

910

450

DATC

OCT
r i'...
*«...

JUM
IT...

AUG
Jo...

018«
SOLVED
IRON
(^E)

(UG/L)
(OtO«fc)

0

20

to
30

TOTAL
LEAP
(*S)

(UG/L)
(01051)

100

• 100

•

000

018.
SOLVfeD
LEAD
CPB)

(UG/L)
(01009)

0

1

8

3

TOTAL
MAN*

6ANE8C
(UN)

(UG/L)
(0105S)

1«0

120

280

200

DIS
SOLVEDMAN
GANESE
(MN)

(US/L)
(01056)

10

100

10

0

TOTAL
MERCURY

CMC)
(UG/L)

(71900)

1.0

.0

«.5

.0

DIS
SOLVED

MERCURY
(HG)

(UG/L)
(71890)

.1

.0

<.s
.0

TOTAL
SiLE-

(Sfc)
(UG/L)

(01H7)

0

0

0

0

018-
SOLVED
SELE
NIUM
(Sfe)

(UG/L)
(OllttS)

0

0

0

0

TOTAL
ZINC
UN)

CUG/L)
(01092)

10

20

10

20

DIS
SOLVED
ZINC
CZN)

(UG/L)
(01090)

10

10

10

0

TOTAL
ORGANIC
CARBON
U)

CMG/L)
(00600)

24

26

6.9

11
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05331000 MISSISSIPPI RIVER AT ST. PAUL, MN--Continued

QUALITY DATA, WA/ER YE»P OCTOBER 1975 TO SEPTEMBER 1976

DATE

OCT
15.

NOV
17.

DEC
23.

JAN
28.

FtfJ
24.

MAR
23.
APR
23.

MAY
12.

JUN
17.

JUL
28.

AUG
30.

SEP
22.

,.

, ,

. ,

,,

, ,

, t

1 1

, ,

,,

,,

, ,

DATE

OCT
15..

NOV
17..

DEC
25..

JAN
28,.

FEH
24,.

M A 0A K

23..
APR
23..

MAY
12..

Ju^
17..

JUL
28..

AUG
30..

SEP
22..

SPE 
CIFIC

INSTAN. CON- COLOR PE«- 
TAMPOU5 DUCT- AIR (PLAT- TUR- DIS- CENT 

OIS- ANCE PW TEMPER- TEMPER. INUM. sio- SOLVED SATUR- 
TIME CHARGE (MICRO- ATuRt ATURE COBALT ITv OXYGEN ATION 

(CFS) MHOS) (UNJTS) (DfrG C) (OEG C) UNITS) (JTg) (Mli/L) 
(00061) (00095) (00400) (00020) (00010) (00080) (00070) (00300) C0030U

1120 5650

1200 6580

1430 5920

0900 4800

14rtO 7500

1000 15000

1200 14800

1430 7180

1000 1880

1030 1200

11JO 1100

1015 1060

810-
CHEM.
IC*L

OXYGEN
DEMAND
5 DAY
(MG/L)

(00310) .

2.0

. 1.8

, --

1.7

2.7

2.1

. 3.8

. 5.5

". 5

3.6

".3

".1

FECAL
COLI-
FORM
(COL,
PER

100 MD
(31616)

280

220

..

576

600

220

280

300

280

050

520

880

430

390

4VO

545

490

470

364

4bO

480

430

560

460

STREP.
TOCOCCI
(COL
ONIES
PER

100 MD
(31679)

160

128

..

16

?40

500

80

160

100

510

<1

2900

«,3 10,0 15.0

£.4 -- 4.5

8.0 -4.0 .5

7.7 -1.0 ,5

8.1 9.5 2.0

7.8 14.0 3,0

8.2 12.0 15.0

8.5 24.0 18.5

8,2 27,5 25.0

8,5 26.0 29.0

7,6 27.0 2S.O

8,5 15.5 21.0

-

NON- DIS"
CAR- SOLVED

MAPO- 80NATE CAL-
NESS HARD- CIUM

(CA,«lG) NESS (CA)
(MR/L) (HG/L) (MG/L)

(00900) (00902) (00915)

210 29 52

190 20 50

220 15 55

220 13 55

210 Z* 54

200 36 52

160 12 «2

200 29 48

220 36 54

200 33 50

220 39 52

220 31 52

10 2 9.6 97

12 3 12.2 Vtt

15 4

20 6 12.4 8V

20 7 11.8 8/

40 19 13.1 100

35 12 10.2 103

35 10 9.6 104

6 15 6,7 82

25 10 6.0 79

7 6 8.6 105

17 9 8.8 101

DIS
SOLVED
MAG- DIS-
NE- SOLVED
SIUM SODIUM PERCENT
(MG) (NA) SODIUM

(MG/L) (MG/L)
(00925) (00930) (00932)

20 13 12

16 9,8 10

19 13 11

20 19 16

19 14 12

17 13 12

14 7,1 9

20 12 11

21 15 13

19 15 14

22 20 16

21 17 14
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HATER QUALITY OAT.*, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

DATE

OCT
15...

NQV

17...
DEC
23...

28...

20...
MAR
23. ..

APR
23...

MAY
12...

JUN
17...

JUL
28...

AUG
30...

SEP
22...

DATE

OCT
15, ,,

NQV
17..,

DEC
23...

JAM
F ?R"*

24...
MAR
23...

APR
23...

MAY
12...

JUN
17...

JUL
28...

AUG
30...

SEP
22...

SODIUM
AD

SORP
TION

RATIO

(00931)

,4

.3

.4

.6

.4

.4

.2

.a

.4

.5

.6

.5

DIS
SOLVED
SOLIDS
(TONS
PER

AC-FT)
(70303)

,36

.30

.38

.0!

.37

.02

,£9

.36

.39

.JO

.01

.38

DIS
SOLVED
PO
TAS
SIUM
(K>

(MG/L)
(00935)

2.7

2.1

2.8

3.2

3.1

0.2

2.7

3.0

3.0

2.8

3,3

2.8

DIS
SOLVED
SOLIDS
(TONS
PER
DAY)

(70.302)

0010

3980

0430

$890

S570

12500

8590

5100

1460

800

900

801

ALKA
LINITY

AS
CACOi
(MG/L)

(00010)

183

171

201

207

191

160

150

173

165

170

181

185

SUS
PENDED
SOLIDS
(Mb/L)

(70299)

4(1

2

7

1

5

36

32

35

06

19

15

16

DIS
SOLVED

5ULFATK
(SOU)
(MG/L)

(00945)

28

21

32

31

32

37

30

02

39

33

39

TOTAL
NITRITE

PLUS
NITRATE

(N)
(MG/L)-

(00630)

.06

.10

,45

.74

.76

1.9

.15

.01

.26

.12

.22

.37

DIS
SOLVED
CHLO
RIDE
(CD
(MG/L)

(00940)

14

10

14

23

15

18

8.2

13

17

18

27

21

DIS
SOLVED

NITRITE
PLUS

NITRATE
(N)

(MG/L)
(00631)

.05

.13

.45

.74

.74

1.9

.12

.01

.06

.09

.19

.26

DIS
SOLVED
FLUO-
RIDE
(F)

(MG/L)
(00950)

.2

.2

.2

.2

.1

.1

.1

.2

.2

.2

.2

.2

TOTAL
KJEL"
OAHL
NITRO
GEN
(N)

(MG/L)
(00625)

1.7

1.2

1.2

2.4

1.3

2.5

1.5

1.5

1.5

1.3

1.1

l.o

DIS
SOLVED
SILICA
(SI02)
(MG/L)

(00955)

5.7

5.9

11

—

..

11

5,5

2.0

9,3

7,3

8.1

5.7

»'

TOTAL
PHOS
PHORUS
(P)

(Mb/L)
(00665)

.10

,06

.10

"

..

.33

. 10

.13

.24

.23

.26

.23

DIS
SOLVED
SOLIDS
(RESI
DUE AT
180 C)
(MG/L)

(70300)

263

220

277

300

275

309

215

263

288

247

303

280

DIS-
SOL-
VED-
PHOS-

PHOKUS
(P)

(MG/L)
(00666)

.10

.05

.07

.22

.11

.20

.01

.03

.11

.12

.14

.12

DIS
SOLVED
SOLIDS
(SUM OF
CONSTI
TUENTS)
(MG/L)

(70301)

206

218

270

—

*.

260

200

244

271

2*6

282

271

PHENOLS

(UG/L)
(32730)

a
i
i

13

2

5

i

4

0

1

-•

1
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(OE6. C) Of WATER, w*TER VEAR OCTOBER 1975 TO SEPTE M 8£R 1976

1
2 
1 
a 
5

t>
7
8
9

10

11 
1? 
II
10
15

16
17

8ft

21
22
23
20

26
9.7 
2«

51

(HV

11
12
13 
Ifl 
15

17 
1* 
19
2ft

22

2"!

?7
28
29 
3ft 
31

'QUIT" 

YEAR

OCTOBER NOVEMBER
MAX

16. ft
15.5
15,5
15.5
15.5

15,5
15.5
16.0
16.0
15.5

15.0
15.0
10,5
15.0
15.5

10.5
10.5
10.0
lo.o
13.5

13.5
13.5
11.5
13. ft
12.0

12.0
ll!5
11.0
11.0
11.0
ll.o

16,0

30,0

MAX

—
»
»
m
•

...
8,0
8.5
9.0

1ft. ft

1ft, 0
10.5
11. ft

10^0

15.0
15.0

1«!5
15.0

15.5
15.0
15.0
10,0
10. ft

13.5
10. ft
10.5

15^0
...

15,5

30. ft

MIN

15.5
10.5
10,5
15.0
15,5

15,0
15.5
15.5
15,5
15.0

10.5

lols
10.5
10.5

10.0
10.0
13.0
13.0
13,0

13.0
13.0
12,0
12.0
M.O

10.5
9.5
9.5
9.5
9.0
9.0

9,0

0.0

APRIL

MIN

9<f
».
»•
..
—

...
s.o
8,0
8.5
9.5

9,5
9.5

10.0
11.0
12,0

10.0
10.5
10.5
10.0
10.0

10,5
10.5
ja n
13^5
13.0

13.0
13.0
13.5
10.0
10.0
...

8,0

0.0

MAX

11.0
11.0
11,0
10,5
10,5

11.0
to.i
10,§
10,5
10,0

10.0
9.5
9,0
8,5
8,0

8,0
7.0
7.0
6.5
6.0

5,5
5,5
0.5
0,0
3,5

3,5
3.5
3.0
3,*0

11.0

MAX

10.5
10,5
10,0
10.0
10.5

15.0
15.0
15,5
16,5
17. ft

18.0
isjo
17.0
17.0
18,0

18.5
18.5
18.5
19.0
20,0

2ft. 0
20.0
20,0
20.5
?ft,0

20.5
20.5
20.0
19,5
19.0
19,0

20,5

MIN

9,0
10.0
9,5
9,0
9,3

9.5
10,0
10,0
9.0
8,5

7,0
6,5
5,5
5,0
o.o
0.5
3,5
o.o
0.0
3.5

1.0
0.0
0.0
0.0
0,0

0.0
0.0
0.0
0,0
0.0
...

0.0

MAV

MIN

14,0
1J.5
13,5
13.0
13.5

10,0
10.0
10,0
10,5
10,5

15.5
15.5
15.5
15.5
16.0

16,0
16.5
16.0
16,0
16.0

17,0
18.0
18,0
18.0
18.0

18,5
18.5
18.5
17.0
17.0
17.0

13.0

OECtMBER

MAX

3,0
2, ft
2.0
2,0
2.0

2. ft
I.o
3.0
3.0
2.0

2.0
2.0
3.0
3.0
3,0

3,0
3,5
3.5
S,5
2. ft

1.5
1.5
1.0
1.5
2.0

2.0
2.0
1.5
1.5
1,5

3.5

MAX

20.0
20.5
21.5
22.0
23,0

23,5
2«,0
25,0
25,5
26,0

27,0
28,0
27, ft
27,0
26,5

25,0
25.0
20.5
23.0
22,0

2S.O
23.5
23.5
23.5
23.0

23,0
23.0
23.0
23.0
23.0
...

28,0

MIN

0.0
0.0
0,0
o.o
0.0

o.o
2.0
0,0
1.0
0,0

0.0
0,0
0,0
0,0
0.0

0.5
0,5
2.0
0,5
1.0

0.0
0.0
0.0
1.0
0.0

0.5
0.5
0.0
0.0
0,0
0,0

0.0

JUNE

MIN

17,0
18,0
18,5
19.0
19.5

20,0
20.5
21.0
21, S
22,0

23.0
23,5
20.0
20,0
23.5

23,0
23,0
21,5
21,0
21.0

20.5
21.0
21.5
•21.0
21.0

21.5
21.5
21.5
21.5
21.5
...

17,0

JANUARY

MAX

1.5
1,5
2,0
3,0
2,0

2,0
t.5
2,0
2,0
2.0

2.0
1.0
1.5
1.5
2,0

' 2,0
2,0
2.0
2.0
2.0

2.0
£.0
1,5
1,5
2,0

1.5
2.0
2.0
2.0
2,0
1,5

3,0

MAJ(

23.5
23.5
20.0
20.5
20,5

25,5
26,0
26.5
27.0
28,0

28.5
28.5
29.0
29,0
28,5

28,0
27,0
26,5
27,0
27,0

28,0
28,0
28,5
29.0
29.5

3ft. 0
30,0
29.5
29.5
29,0
29,0

30,0

MIN

1.0
0.0
1,0
2,0
0.0

0.0
0.0
0.0
0.0
0.0

0,0
0,0
0,0
0.0
0.0

0.0
0.0
0.5
0.0
0,0

0.0
0,0
0.0
0.5
0,0

0.0
0.0
0.0
0.0
0.0
0,5

0.0

JULV

MIN

22.0
22.0
23,0
23.5
23. 5

20,0
20.0
25. 0
25.5
?5.5

26.0
26.5
?6,i
26.0
26.5

26.0
25.5
25.5
25,5
?5,5

25.5
25.5
25.5
26. 5
?6.0

26.5
27.0
27.0
27.0
27.0
28.0

22.0

FEBRUARY MARCH

MAX

2,0
2,0
2,0
2.0
2.0

1.5
2.0
1,5
.5
,5

,0
,0
.5
,5
,5

2,0
2,0
...
...
...

...
3.0
2.0
2,0
2.0

2.0
2, ft
£.0
2. ft
...
...

3.0

MAX

«8,5
28,0
28,0
27,0
27,0

26,5
26,5
26,5
26,5
27,0

27,0
28,0
27,0
27, ft
26.5

26,0
26,5
28,0
28,0
28,0

28,0
28,5
29.0
29.5
29. S

29.5
30,0
29,0
26,5
26,5
27.0

30.0

MIN

0.5
0,0
0.0
0.0
0,0

0,0
1.0
0,0
0,0
0,0

0,0
0.0
o.o
0.0
0,0

0.5
0,0
...
...
...

...
0,0
0.0
o.o
0.5

0.5
0.5
>) .s
0.0
...
...

0,0

AUGUST

MIN

27,0
26,5
26,5
26.5
26.0

25.5
25.5
23,5
26.0
26.0

26.0
26.5
26. 8
26,0
26.0

25,5
25.0
25, S
26,0
26,0

25,5
26,0
26,0
26,5
26, S

27,0
26,5
26,0
25,5
25. 5>
2S.5

25.iOj

MAX

1.5
1.5
1.5
1.0
2.0

1.5
1.5
1.5
2.0
1.5

1.5
1.5
1.5
1.5
1.5

2.0
2,0
1.5
3,0
3.5

3.5
S,5
0.0
5.0
5.0

5,0

5^5
6,0
6,0
6,0

6.0

StPl

MAX

27,0
27,0
26,5
25.5,
26,5

36.5
28,0
28,0
27,0
26,0

25,0
25.0
20.5
20,0
25,5

23.5
23,0
23.0
23,0
22,0

22.0
21,5
21,0
20,5
20.5

20.0
19.5
19,5
19,0
19,0
...

28.0

MIN

0,0
0,0
0,0
0,0
0,0

0,0
0,0
0,0
0,0
0.0

0,0
0.0
0,0
0,0
0,0

0,0
0.0
0,0

2)0

2,0
1.5
2,0

o!o
0,0
0.5
5,0
5.5
5.5
5,5

0,0

tMSER

MIN

25,5
25,5
25,0
25.0
25,0

25,5
25,5
25.5
25,5
25,0

20,5
20,5
23, &
23, i
23,0

23,0
22,0
23,0
22,0
21,5

21. S
21.0
20,5
20,5
19,5

19,0
16,5
18, S
18, S
18,5
...

16,5
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OCT. 15t 1975 
1180 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

10t000 CELLS/ML

.ORGANISM_NAME.

CHLOROPHYTA
.CHLOROPHYCEAE
..CHLOROCOCCALES
...OCCYSTACEAE
....ANKISTRODESMUS
....CHOOATELLA

L ....OICTYOSPHAERIUM 
....KIRCHNERIELLA 
....TETRAEDRON 
...SCENEDESMACEAE

0 ....ACTINASTRUM 
....SCENEDESMUS 
CHRYSOPHYTA 
.BACILLARIOPHYCEAE 
..CENT3ALES 
...COSCINOOISCACEAE 
....CYCLOTELLA 
....MELOSIRA 
..PENNALES 
...CYMBELLACEAE

L ....CYMBELLA 
...OIATOMACEAE

L ....DIATOMA
...NAVTCULACEAE
....NAVICULA
...NIT7SCHIACEAE
....NITZSCHIA
CYANOPHYTA
.MYXOPHYCEAE
..OSCILLATORIALES
...NOSTOCACEAE
....ANABAENA
...OSCILLATORIACEAE

L ....OSCILLATORIA 
EUGLENOPHYTA 
.CRYPTOPHYCEAE 
..CRYPTOMONIOALES 
...CRYPTOMONOOACEAE 
....CRYPTOMONAS 
.EUGLENDPHYCEAE 
..EUGLfNALES 
...EUGLENACEAE

L ....EUGLENA

^COMMON_NAME. 

GREEN ALGAE

DIATOMS 
CENTRIC

PENNATE

NAVICULOID

BLUE-GREEN ALGAE 

FILAMENTOUS

EUGLENOIDS 
CRYPTOMQNADS

CELLS/ML

130
130

860
130

5,300
1,300

1,300
780

130

260

580

130

PER_CENT

1
1
0
3
1

51
13

13
8

NOTE: D - DOMINANT ORGANISM! GREATER OR EQUAL TO 15%
L - LESS THEN 1%« MAY NOT HAVE BEEN ACTUALLY COUNTED

ANALYSIS METHOD: SEDGWICK-RAFTER CHAMBER « 2oo-x MICROSCOPE
DIVERSITY INDICESt BASED ON ACTUAL COUNTS:

PHYL/DIV 1.156
CLASS 1.156
ORDER 1.307

FAMILY 1.648
GENERA 2.420



400 MISSISSIPPI RIVER MAIN STEM 

05331000 MISSISSIPPI RIVER AT ST. PAUL, MN--Continued

NOV. 17, 1975 
1200 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

12,000 CELLS/ML

.ORGANISM_NAME.

CHLOP-OPHYTA 
CHLOROPHYCEAE 
.CHLOOOCOCCALES 
..SCENEDESMACEAE 
...ACTINASTRUM 
...SCENEOESMUS 
...TETRASTRUM 
.ZYGNEMATALES 
..OESMIOIACEAE 
...CLOSTERIUM 
HRYSOPHYTA 
8ACILLARIOPHYCEAE 
.CENTBALES 
..COSCINOOISCACEAE 
...CYCLOTELLA 
.PENNALES 
..OIATOMACEAE 
...OIATOMA
..FRAGILARIACEAE
...ASTERIONELLA
..NITZSCHIACEAE
...NITZSCHIA
CHRYSOPHYCEAE
.CHRYSOMONADALES
..OCHROMONAOACEAE
...DINOBRYON
YANOPHYTA
MYXOPHYCEAE
.OSCILLATORIALES
..OSCILLATORIACEAE
...OSCILLATORIA
UGLENOPHYTA
CRYPTOPHYCEAE
.CRYPTOMONIOALES
..CRrPTOMONODACEAE 
...CRYPTOMONAS

COMMON NA» 

GREEN ALGAE

PLACODERM OESMIDS

DIATOMS 
CENTRIC

PENNATE

YELLOW-SHOWN ALGAE

BLUE-GREEN ALGAE 
FILAMENTOUS

EUGLCNOIOS 
CRYPTOMONAOS

CELLS/ML

550
1,100

140

3,000

280

PER_CENT

26

2

0

2

6,200

140

53

NOTE* D - DOMINANT ORGANISM* GREATER OR EQUAL TO 15%
L - LESS THEN 1%» MAY NOT HAVE BEEN ACTUALLY COUNTED
ANALYSIS METHOD: SEDGHICK-RAFTER CHAMBER , 20o-x MICROSCOPE
DIVERSITY INDICES, BASED ON ACTUAL COUNTS:

PHYL/DIV 1.49B
CLASS 1.498
ORDER 1.748

FAMILY 1.795
GENERA 1.924
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DEC. 23, 1975 
1*30 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

4,100 CELLS/ML

_ORGANISM_NAME.

CHLOROPHYTA
.CHLOROPHYCEAE
..CHLOROCOCCALES
...OCCYSTACEAE
....ANKISTPODESMUS
CHRYSOPHYTA
.BAGILLARIOPHYCEAE
..CENTRALES
...COSCINOOISCACEAE
....CYCLOTELLA
..PENNALES
...FRAGILARIACEAE
....ASTERIONELLA
....FRAGILARIA
....SYNEORA
...60HPHONEMATACEAE
....GOMPHONEMA
...NAVICULACEAE
....NAVICULA
.CHRYSOPHYCEAE
..CHRYSOMONAOALES
...OCHROMONAOACEAE
....DIMOBRYDN
.BACILLARIOPHYCEAE
..PENNALES
...ACHNANTHACEAE
....RHOICOSPHENIA
CYANOPHYTA
.MYXOPHYCEAE
..OSCILLATORIALES
...OSCILLATORIACEAE
....OSCILLATORIA
EUGLENOPHYTA
.CRYPTOPHYCEAE
..CRYPTOMONIOALES
. . .CRYPTOMONOOACEAE
....CRYPTOMONAS

..COMMON_NAME. 

GREEN ALGAE

DIATOMS 
CENTRIC

PENNATE

NAVICULOID 

YELLOW-BROWN ALGAE

DIATOMS 
PENNATE

BLUE-GREEN ALGAE 

FILAMENTOUS

EUGLENOIDS 
CRYPTOMONADS

CELLS/ML

56

840

56

PER_CENT

21

0
1
0

0

0

280

2,800

56

68

NOTE: D - DOMINANT ORGANISM! GREATER OR EQUAL TO 15*
L - LESS THEN 1%> MAY NOT HAVE BEEN ACTUALLY COUNTED 
ANALYSIS METHOD: SEDGWICK-RAFTER CHAMBER » HOO-X MICROSCOPE 
DIVERSITY INDICES. BASED ON ACTUAL COUNTS:

PHYL/DIV 1.061
CLASS 1.288
ORDER 1.362

FAMILY 1.362



402 MISSISSIPPI RIVER MAIN STEM
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JAN. 28, 1976 
0900 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

770 CELLS/ML

.ORGANISM_NAME. .COMMON_NAME. __ CELLS/ML

CHRYSOPHYTA
BACILLARIOPHYCEAE
.PENNALES
..ACHNANTHACEAE
...COCCONEIS
..OIATOMACEAE
...OIATOMA
..FRAGILARIACEAE
...ASTERIONELLA
...SYNEORA
..GOMPHONEMATACEAE
...GOMPHONEMA
..NAVICULACEAE
...NAVICULA
..NITZSCHIACEAE
...NITZSCHIA 

CYANOPHYTA
MYXOPHYCEAE
.OSCILLATORIALES
..OSCILLATORIACEAE
...OSCILLATORIA

DIATOMS 
PENNATE

NAVICULOIO

BLUE-GREEN ALGAE 

FILAMENTOUS

64

64

610

PER_CENT

79

NOTE: D - DOMINANT ORGANISM? GREATER OR EQUAL TO 15%
L - LESS THEN 1%I MAY NOT HAVE BEEN ACTUALLY COUNTED
ANALYSIS METHOD: SEDGWICK-RAFTER CHAMBER » *oo-x MICROSCOPE
DIVERSITY INDICES, BASED ON ACTUAL COUNTS: 

PHYL/DIV 0.738 
CLASS 0.738 
ORDER 0.738 

FAMILY 1.055 
GENERA 1.055 

FEB. 24, 1976 
1400 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

960 CELLS/ML

.ORGANISM_NAME.

CHLOROPHYTA
.CHLOROPHYCEAE
..CHLOROCOCCALES
...OCCYSTACEAE
....ANKISTRODESMUS
CHRYSOPHYTA
.BACILLARIOPHYCEAE
..CENTWALES
...COSCINODISCACEAE
....CYCLOTELLA
....MELOSIRA
..PENNALES
...CYMRELLACEAE
....CYMBELLA
...OIATOMACEAE
....OIATOMA
...FRAGILARIACEAE
....ASTERIONELLA
....FRAGILARIA
....SYNEDRA
...GOMPHONEMATACEAE
....GOMPHONEMA
...NAVICULACEAE
....NAVICULA
...NITZSCHIACEAE
....NITZSCHIA
CYANOPHYTA
.MYXOPHYCEAE
..OSCILLATORIALES
...OSCILLATORIACEAE
....OSCILLATORIA

.COMMON_NAME. 

GREEN ALGAE

DIATOMS 
CENTRIC

PENNATE

NAVICULOID

BLUE-GREEN ALGAE 

FILAMENTOUS

CELLS/ML

21

21
21

21

42

21

42

21

460

210

84

PEft.CENT

2

4

2
0
4

2

48

22

NOTE: D - DOMINANT ORGANISM; GREATER OR EQUAL TO 15%
L - LESS THEN 1%| MAY NOT HAVE BEEN ACTUALLY COUNTED
ANALYSIS METHOD: SEDGWICK-RAFTER CHAMBER » zoo-x MICROSCOPE 
DIVERSITY INDICES, BASED ON ACTUAL COUNTS:

PHYL/DIV 0.574
CLASS 0.574
ORDER 0.825

FAMILY 2.304
GENERA 2.40B
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MAR. 23, 1976 
1000 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

3,800 CELLS/ML

.ORGANISM_NAME.

CHLOROPHYTA 
CHLOROPHYCEAE 
.CHLOROCOCCALES 
..CHAPACIACEAE 
...SCHROEDERIA 
..OCCYSTACEAE 
...ANKISTRODESMUS 
..SCENEDESMACEAE 
...SCENEDESMUS 
.VOLVOCALES 
..CHLAMYDOMONADACEAE 
...CHl AMYDOMONAS 
HRYSOPHYTA 
BACILLARIOPHYCEAE 
.CENTRALES
COSCINODISCACEAE
.CYCLOTELLA
.MELOS1P.A
.STEPHANODISCUS 

.PENNALES
CYMBELLACEAE
.AMPHORA
.CYMBELLA
DIATOMACEAE
.OIATOMA
FRAGILARIACEAE
.FRAGILARIA
.SYNEDRA
GOMPHONEMATACEAE
.GOMPHONEMA
NAVICULACEAE
.DIPLONEIS
.GYROSIGMA
.NAVICULA
.PINNULARIA
NITZSCHIACEAE
.NITZSCHIA

_COMMON_NAME. 
GREEN ALGAE

CELLS/ML

DIATOMS 
CENTRIC

PENNATE

150

BIO 
520

NAVICULOID

590
220

520

370

PER_CENT

12

21
13
0

15
6

2
0

13
0

10

NOTE: o - DOMINANT ORGANISM; GREATER OR EQUAL TO is%
L - LESS THEN 1%; MAY NOT HAVE BEEN ACTUALLY COUNTED
ANALYSIS METHOD: SEDGWICK-RAFTER CHAMBER » zoo-x MICROSCOPE
DIVERSITY INDICES, BASED ON ACTUAL COUNTS:

PHYL/DIV 0.619
CLASS 0.619
ORDER 1.570

FAMILY 2.SO*



404 MISSISSIPPI RIVER MAIN STEM 
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APR. 23, 1976 
1200 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

31,000 CELLS/ML

.ORGANISM_NAME.

CHLOROPHYTA
CHLOROPHYCEAE
.CHCOROCOCCALES 
MICRACTINIACEAE 
.MICRACTINIUM 
OCCYSTACEAE 
.ANKISTROOESMUS 
.CHOOATELLA 
.OICTYOSPHAERIUM 
.KIRCHNERIELLA 
.SELENASTRUM 
.TETRAEORON 
SCENEDESMACEAE 
.CROCIGENIA 
.SCENEOESMUS 

VOLVOCALES 
CHLAMYOOMONAOACEAE 
.CHLAMYOOMONAS

HRYSOPHYTA
SACILLARIOPHYCEAE
.CENTRALES
..COSCINODISCACEAE
...CYCLOTELLA
...MELOSIRA
...STEPHANOOISCUS
.PENNALES
..CYM9ELLACEAE
...AMPHORA
..FRAGILARIACEAE
...ASTERIONELLA
...SYNEORA
..NAVICULACEAE
...NAVICULA
..NITZSCHIACEAE
...NITZSCHIA
CHRYSOPHYCEAE
.CHRYSOMONAOALES
..OCHROMONAOACEAE
...OINOBRYON
YANOPHYTA
MYXOPHYCEAE
.CHROOCOCCAUES
..CHRDOCOCCACEAE
...ANACYSTIS
.OSCILLATORIALES
..OSCILLATORIACEAE
...OSCILLATORIA

EUGLENOPHYTA 
CRYPTOPHYCEAE 
CRYPTOMONIOALES 
.CRYPTOMONOOACEAE 
..CRYPTOMONAS 
UGLENOPHYCEAE 
EUGLENALES 
.EUGLENACEAE 
..EUGUENA 
..TRACHELOMONAS

_COMMON_NAME, 

GREEN ALGAE

DIATOMS 
CfNTRIC

PENNATE

NAVICULOIO 

YELLOW-BROWN ALGAE

BLUE-GREEN ALGAE 

COCCOIO

FILAMENTOUS

EUGLENOIDS 
CRYPTOMONADS

CELLS/ML

510

1,400

1,400
680
250
170

340
1,700

6,700
930
170

680

680

1,100

4ZO

680

2,400

340

170

PER_CENT

32
4
1

3

11

NOTE: D - DOMINANT ORGANISM! GREATER OR EQUAL TO 15%
L - LESS THEN 1%J MAY NOT HAVE BEEN ACTUALLY COUNTED
ANALYSIS METHOD: SEOGWICK-RAFTER CHAMBER , *oo-x MICROSCOPE
DIVERSITY INDICES, BASED ON ACTUAL COUNTS!

PHYL/DIV 1.567
CLASS 1.716
ORDER 2.258
FAMILY 2.856
GENERA 3.590
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.ORGANISM_NAME.

MAY 12, 1976 
1430 HOURS

IDENTIFICATION OF PHYTOPLANKTON

130,000 CELLS/ML 

. _COMMON_NAME___ CELLS/ML PER_CENT

GREEN ALGAE

1,100

1,100
900

5,400
1,100

1,100

7,ZOO 
3,600
a.200

2,500

11,000

CHLOROPHYTA 
CHLOROPHYCEAE 
.CHLOROCOCCALES 
..HYDSODICTYACEAE

.PED1ASTRUM
MICRACTINIACEAE
.MICRACT1NIUM
OCCYSTACEAE 

...ANKISTRODESMUS
.CHODATELLA
.DICTYOSPHAERIUM 

...K1PCHNER1ELLA 

...OOCYST1S 

...SELENASTRUM 

..SCENEDESMACEAE 

...ACTINASTRUM
•SCENEDESMUS
.TETRASTRUM 

.TETRASPORALES 

..COCCOMYXACEAE
.OISPORA 

.ULOTRICHALES 

..MICROSPORACEAE 

...CYLINDROCAPSA 

.VOLVOCALES 

..CHLAMYOOMONADACEAE 

...CHLAMYDOMONAS 

.ZYGNEMATALES 

..DESMIDIACEAE 

...CLOSTER1UM 

.CHLOROCOCCALES 

..OCCYSTACEAE 

...GLOEOACT1NIUM 
HRYSOPHYTA 
BACILLARIOPHYCEAE 
.CENTPALES 
..COSCINODISCACEAE 
...CYCLOTELLA
...MELOSIRA
.PENNALES
..FRAGILARIACEAE
...ASTERIONELLA
...FRAGILARIA
..NAVICULACEAE
...NAVICULA
..MTZSCHIACEAE
...NITZSCHIA

CHRYSOPHYCEAE
.CHRYSOMONADALES
..OCHROMONADACEAE
...OCHROMONAS
YANOPHYTA
MYXOPHYCEAE
.CHROOCOCCALES
..CHROOCOCCACEAE
...ANACYSTIS
.OSCILLATORIALES
..NOSTOCACEAE
...APHANIZOMENON
..OSCILLATORIACEAE
...OSCILLATOR!A
UGLENOPHYTA
EUGLENOPHYCEAE
.EUGLENALES
..EUGLENACEAE
...EUGLENA
...TRACHELOMONAS
YRRHOPHYTA
DINOPHYCEAE
.PERIOINIALES
..GLENODINIACEAE
...GLENODINIUM

NOTE: D - DOMINANT ORGANISM; GREATER OR EQUAL TO is%
L - LESS THEN 1%» MAY NOT HAVE BEEN ACTUALLY COUNTED
ANALYSIS METHOD: SEDGWICK-HAFTER CHAMBER , zoo-x MICROSCOPE
DIVERSITY INDICES, BASED ON ACTUAL COUNTS:

PHYL/DIV 1.415
CLASS 1.427
ORDER 2.570

FAMILY 2.826
GENERA 3.177

PLACODERM OESMIDS

DIATOMS 
CENTRIC

PENNATE 

NAVICULOID

YELLOW-BROWN ALGAE

BLUE-GREEN ALGAE 

COCCOIO

FILAMENTOUS 

EUGLENOIOS

DINOFLAGELLATES

2,900

12,000
1,600

720

1,800

32,000

36,000

26

0

29



406 MISSISSIPPI RIVER MAIN STEM 

05331000 MISSISSIPPI RIVER AT ST. PAUL, MN--Continued

JUNE 17, 1976 
1000 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

46,000 CELLS/ML

.ORGANISM_NAME.

CHLOROPHYTA
.CHLOROPHYCEAE
..CHLOROCOCCALES
...HYDRODICTYACEAE
....PEDIASTRUM
...MICRACTINIACEAE
....MICRACTINIUM
...OCCYSTACEAE
....ANKISTROOESMUS
....DICTYOSPHAERIUM 

L ....ECHINOSPHAERELLA
....KIRCHNERIELLA
....TETRAEORON 

L ....TREUBARIA
...SCENEOESMACEAE
....CRUCI6EMA
....SCENEOESMUS
..VOLVOCALES
...PHACOTACEAE 

L ....PHACOTUS
..CHLOROCOCCALES
...OCCYSTACEAE
....GLOEOACTINIUM
CHRYSOPHYTA
.BACILLARIOPHYCEAE
.'.CENTRALES
...COSCINODISCACEAE
....CYCLOTELLA 

D ....MELOSIRA 
L ....STEPHANODISCUS

..PENNALES

...ACHNANTHACEAE 
L ....COCCONEIS

...FRAGILARIACEAE 
L ....ASTERIONELLA

...NAVICULACEAE 
L ....NAVICULA

...NIT7SCHIACEAE

....NITZSCHIA

...ACHNANTHACEAE 
L ....RHOICOSPHENIA

CYANOPHYTA
.MYXOPHYCEAE
..CHROOCOCCALES 

CHROOCOCCACEAE 
.AGMEMELLUM 
.ANACYSTIS
..ANACYSTIS INCERTA
.ANACYSTIS 

EUGLENOPHYTA 
.EUGLENOPHYCEAE 
..EUGLENALES 
...EUGLENACEAE 

L ....TRACHELOMONAS

.COMMON_NAME. 

GREEN ALGAE

DIATOMS 
CENTRIC

PENNATE

NAVICULOID

BLUE-GREEN ALGAE 

COCCOID

EUGLENOIDS

._ CELLS/ML

Z40 

5,800

2,000
2,400

340

3,900
a.900

3,400

1,400
14,000

?,400

960

2,400

P£R_CENT

13

4
5
0
1
1
0

6
6

3
36
0

NOTE: D - DOMINANT ORGANISM; GREATER OR EQUAL TO 15%
L - LESS THEN 1%; MAY NOT HAVE BEEN ACTUALLY COUNTED 
DIVERSITY INDICES, BASED ON ACTUAL COUNTS: 

PHYL/DIV 1.338 
CLASS 1.338 
ORDER 1.907 

FAMILY 2.581 
GENERA 3.139
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JULY 28, 1976 
1030 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

140,000 CELLS/ML

_ORGANISM_NAME.

CHLOROPHYTA 
.CHLOROPHYCEAE 
..CHLOPOCOCCALES 

HYDRODICTYACEAE 
.PEDIASTRUM 
MICOACTINIACEAE 
.GOLENKINIA 
OCCYSTACEAE 
.ANKISTROOESMUS 
.DICTYOSPHAERIUM 
.KIPCHNERIELLA 
SCENEOESMACEAE 
.ACTINASTRUM 
.CRUCIGENIA 
.SCENEDESMUS 
OCCYSTACEAE 
.GLOEOACTINIUM 

CHRYSOPHYTA 
.8 AC ILL ARIOPHYCEAF: 
..CENTRALES 
...COSCINOOISCACEAE 
....CYCLOTELLA 
....MELOSIRA 

L ....STFPHANODISCUS
..PENN6LES
...NITZSCHIACEAE
....NITZSCHIA
.XANTHOPHYCEAE
..HETEOOCOCCALES
...CHLOROTHECIACEAE

L ....OPHIOCYTIUM 
CYANOPHYTA 
.MYXOPHYCEAE 
..CHROOCOCCALES 
...CHROOCOCCACEAE

0 ....AGMENELLUM 
....ANACYSTIS 
..OSCILLATORIALES 
...NOSTOCACEAE 
....APHANIZOMENON 
...OSCILLATORIACEAE 
....OSCILLATORIA 
EUGLENOPHYTA 
.EUGLENOPHYCEAE 
..EUGLENALES 
...EUGLENACEAE

L ....EUGLENA
PYHRHOPHYTA 
.OINOPHYCEAE 
..PERIOINIALES 
...GLENODINIACEAE 

L ....GLENODINIUM

_COMMON_NAME. 

GREEN ALGAE

DIATOMS 
CENTRIC

__ CELLS/ML

950

950
3,400

950

7,600
950

3,600

2,600

1,400
17,000

PENNATE 

YELLOW-GREEN ALGAE

BLUE-GREEN ALGAE 

COCCOIO

FILAMENTOUS

EUGLENOIDS

OINOFLAGELLATES

1,700

82,000
4,500

3,600

5,200

PEH_CENT

1
12
0

60
3

NOTE: D - DOMINANT ORGANISM* GREATER OR EQUAL TO 15%
L - LESS THEN 1%; MAY NOT HAVE BEEN ACTUALLY COUNTED
ANALYSIS METHOD: SEDGHICK-RAFTER CHAMBER » zoo-x MICROSCOPE
DIVERSITY INDICES, BASED ON ACTUAL COUNTS:

PHYL/DIV 1.208
CLASS 1.221
ORDER 1.594

FAMILY 1.879
GENERA 2.28B



408 MISSISSIPPI RIVER MAIN STEM 
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AUG. SO, 1976 
1130 HOURS

IDENTIFICATION OF PMYTO>»LAN,KTOM 

120,000 CELLS/ML

ORGANISM NAME 

CHLOROPHVTA
CHLOROPHVCf At
.CHLOROCOCCALES 
..CHARAC1ACEAE 
,,,SCHROEDERIA 
..MICRACTINUCEAE
...GOLENKfNIA
...MICRACTINIUM
,.OOCY8TACEAp
...ANKISTRODESMUS 
...CLOSTERIOPSIS

,,OOCY8TIS

.8CENEOESMACEAF 

..ACTJNASTRuM

..CRUCIGFNIA

..SCINFDCSMUS
TETRASPQPALES
."ALMELLACEAE
..CUOEOCVSTI3
VOLVOCALES
.CHUAMVOOMOMOACCAE

.OOCY8TACEAE

BACILLARIOPHyCEAE
.CEMTRALES
..CQSCINOOISCACEAC
...CVCUOTFLLA 
...MELOSIRA

,.NAVICUtA 
.NITZSCHJACEAE

CyANOPHyTA
MVXOPHVCEA6 
.CHROOCOCCALES
..CHROOCOCCACEAE
...A6MENELI.UM
OSCIUATORIALES 
,N08TOCACE*E
..ANA8AENA

.OSCILLATORIACEAE 

..OSCIUATORIA

.CRVPTOCHRysiOACKAE 
,,CHR.OOMONA8

COMMON 

SRfcEN ALGAE

CELLS/ML CENT

TOTALS

DIATOMS 
CENTRIC

PENNATf

NAVICULOIO

TOTALS

BLUE-GREEN ALGAE 
COCCOID

FILAMENTOUS

TOTALS

CRVPTQMONADS

1,100
1,500

900

2*300

1.500
3,000
6,600

1,500
20,000

9,200
3,600

900
10,000

15,000
53,000

2,800

18,000
99,000

12
43

15

..C«VPTD»*ONAS
TOTALS 750

NOTEl 0 « OOMJMANT ORGANISM! 6REATER OR EQUAL TO 15X
L • LFS8 TMfN u, M AV NOT WAVE BEfc'N ACTUALLY COUNTED 
ANALV8I8 METMOOl SF08WICK»RAFTER CHAMBER , 200»X MICROSCOPE 
OIVER8ITY INDICES, 8A8EO ON ACTUAL COUNTSl 

PMYL/DIV 1.168 
CLASS 1,1*8 
ORDER 1,888 

FAMILY 2,20« 
2.903



MISSISSIPPI RIVER MAIN STEM 409 

05331000 MISSISSIPPI RIVER AT ST. PAUL, UN—Continued

SEP, Z3
1015 HOURS

IDENTIFICATION OF

22,000 CELLS/^L

COMMON NAME CELLS/ML PER CENT 

CHLOROPHYTA GREEN ALGAE

..CHLOROCOCCALES

...HVDRODICTYACEAE

....PEOIA8TRUM 1,300 t>

...OOCYSTACEAE

....ANKISTROOESHUS 0

....SELENASTRU* 330 2

....TETRAEDRON 350 2

...8CENEOE8*ACEAE

....SCENEOF.8*US 650 3

..2YGNEMATALES

...DESMIBIACEAE PLACODERM DES*IQS

TOTALS 2,700 13

CHRYSQPHYTA
.BACTLLARlOPHvCEAE DIATOMS

CENTRIC

....CYCLOTELLA 1,600 «
570 3

TOTALS 2,200 11

CVANOPHVTA
MYXQPHYCEAE
.CMROOCOCCALES COCCOID
..CHROOCOCCACEAE
...AGMENELLUM 1,300 6
...ANACYSTIS ' 1U,000 *7
.OSCILLATORIALES FILAMENTOUS
..NOSTOCACEAE
...ANABAENA 620 «

TOTALS 17,000 77

PvRRHQPHYTA FIRE ALGAE 
.OINOPHYCEAE OlNOFLAGfeLLATES 
..PERIDINIALI8 
...PFHIDINIACEAE

TOTALS 82 o

0 • DOMINANT ORGANISM! GREATER OR EQUAL TO 15X 
L » LESS THEN Hi MAY NOT HAVE BEEN ACTUALLY COUNTED 
ANALYSIS METHOD! SEDGWICK-RAFTER CHAMBER , 2«0»X MICROSCOPE 
DIVERSITY INDICES, BASED ON ACTUAL COUNTSI

PHYL/OIV 1.035
CLASS 1,033 
ORDER i.jsi

FAMILY l.«ttO 
GENERA 1.S70



410 MISSISSIPPI RIVER MAIN STEM 

OS331000 MISSISSIPPI RIVER AT ST. PAUL, MN--Continued

*ATFK QUALITY DATA, dATEW YtAR OCTUBEH 1975 TO SfcPTtMBEK 1976

OATf

nr.i
15,.,

MOV

17.,,
ntr
24..,

J/Kl

2",., 
MAW

A"!? 
??•

MAY

17,., 
Jul

1120

n^oo. 

1UOO

1)30

i?oo 
1000

1030 

1130 

lOlb

ATlIRt 
(Off, C) (CHS)

I.5 6ffcO

2.0 7370 

3.1 ISO'10

25,0 

?«.(l 1610 

?S,5 723 

21.n 1290

sus-
PfcNOfcP 
SEOI-
Hf NT

(M(;/u)

Uii

72

7V

77

61

b64

11C

es
190 
7b

12«

53

64

SUS- 
PtNDfP 
StDI- 
MfcMT 
018- 

tMARKt 
(T/DAY)

575

Uio

H90

1060

1210

22800

4690

1650

1510 
563

556

103

223

SUS, 
SEO.
MLL

01AM, 
X FINER 

THAK' 
,062 MM

70

63

94

96

96

60

62

96

90 
66

71

67

90



MISSISSIPPI RIVER MAIN STEM

05331005 MISSISSIPPI RIVER AT INDUSTRIAL MOLASSES, ST. PAUL, MN 

LOCATION.--Lat 44"55'52", long 93"02 ' 52", in NE^NE^s sec. 9, T.28 N. , R.22 W. , Ramsey County, Hydrologic Unit
07010206, on left bank at molasses plant, 0.5 mi (0.8 km) upstream from waste treatment plant, 2.0 mi (3.2 km) 
downstream from Lafayette bridge and at mile 836.6 (1,346 km) upstream from Ohio River.

PERIOD OF RECORD. --March to September 1976.

PERIOD OF DAILY RECORD.--
SPECIFIC CONDUCTANCE: March to September 1976. 
pH: March to September 1976. 
WATER TEMPERATURES: March to September 1976. 
DISSOLVED OXYGEN: March to September 1976.

INSTRUMENTATION. --Water quality monitor since March 1976.INSR. --
REMARKS .-- Due to malfunctions of the monitor; no specific conductance data was recorded and less than 80 percent 

of the data for the other parameters was recorded during 1976

19
20

«
?u

PH (UNITS)
TO SF-P'E>MIR

15 
1*J

P.6 
*.7
8,7

8.6

»."*

8.5
e ' 6

30
31



412 MISSISSIPPI RIVER MAIN STEM

	05331005 MISSISSIPPI RIVER AT INDUSTRIAL MOLASSES, ST. PAUL, MN--Continued

	PH (UNITS), WATEW YMR QCTQ8fcP. 1975 TO SEPfEMBtft 1976

	AUGUST SEPTEMBER

	HJM rffcAN MAX "IN MEAN MAX MJN MEAN MAX "IN

1 —— --- —— 8,i 7.« 7,8 8,0 7.8 7,9
2 ... ... ... B,5 7,« 7,5 7,9 7.8 7,9
5 —. —— ... 8,6 7,5 7,5 8,0 7,9 7,9

6 ... ... ...
7 .-. ... ...

9 ... ... ...
10 • —— —- ---

1 1 ... ... ...
12 —— ...
13 ... ... ...
14 ... ... ...
15 --- ->. --•

16 7,*> 7,6 7,6
17 7.7 7,7 7,7
16 7,8 7.8 7,8
19 7,8 7.? 7,8
20 7.9 7.8 7.9

21 8.3 7.9 7.9
22 8.0 8,0 8.0
23 8,1 • 8,0 8.0
2« 8,0 7.2 7,0
25 7.2 7.2 7.2

26 8.5 7.2 7.8
27 8.a 8.1 8,3
28 8,« 8.2 8,3
2<> 8,3 8,? 8.?
30 8.U 8.? 8,3

	(OEG. C) Of WATtR, bATER YtAK OCTOBER 1975 TO SEPTEMBER 1976

in ... ... ...

tt ... ... ...
12 ... ... ...
'3 18,0 18,0 1B,0
1U 19.0 16.0 i6,5
'5 19,0 16.5 18,5

1& 19,5 18,5 19,0
' 7 ^0,0 18,5 19,0
18 ^0,0 19,0 19,5
19 ... ... '...
20 ..„ ...

26
27

29 "I;< 4-
" 1 !•*»•

MAX

8.i
B,e,

8,6
7,6
7,7

7.7
7,8
7,9
8,:*
8.1

8.3
8,0

"?.o
8. 1

*.2
8,0
8,0

8,0
8.?
8.0

8.1
8,1

8,1

8,1
*,2
8.2

8.1
ft.n

JULY

»1N

7.«
7,«
7,5
7,6
7.6

7,7
7,8
7.9
7,9
7.9

7.8
7.8

7,9
7,9
7.8
7.8
7.7

7,8
7.8
7.8
7,«

7,«

7.9

8.0
ft.P
8,0
7.9
7.8

MEAN

7,e
7,5
7.5
7,6
7,7

7,7
7.8
7. 9
8,0
7,9

8.1
7.9

6,0
8,0

8.0
7.9
7.8

7,9
7,9

7,9
8,0
8,0

8,0
8,0

8,1

8,5

e.o
7,9

MA»C« APRIL MAY 

MJN ME* 1^ MAX MlN MfeAN MAX MJN MEAN MAX MlN M£AN



MISSISSIPPI RIVER MAIN STEM 

OS33100S MISSISSIPPI RIVER AT INDUSTRIAL MOLASSES, ST. PAUL, MN--Continued

. C) Of *ATf-.R, *ATER YE*R OCTOBER J975 TH SfcPTfcrBfcR 1976

413

MAX

JUNfc

MJM

JUUV

Mf AN

AUliUST

w JN

StPltMbtR

6
7
a
9

10

11
12
13

15

17
IB 
19 
?0

?3

?5

26
27

?9
30
31

26,5
25.5 
?5,o 
23,5

25.0

24.5 

25.0 

25^5

25,5
25.0
23.5
23.0

22,5
22.5
23,5
24,0

24,0 
2«.0

23^5
23,5

...

...

...

...

...

...

...

...

...

...

...

...

...

...

2a,o
2a,o
2a .0
25.5
27,0

26,0
26.5
26.5
^ <) .5
28,5

2«!s
29^0
<?ft ,5
2*»,5

23,0
23,0
23.5
24,0
2'J.5

25.0
25.5
?6.0
?7 , y
27.5

27)5
27.5
2H i o
27.5

23.5
24.5
23.5
24.*'
25.0

25.5
26.0
26.0
27.5
2«,0

2^0
23.0
28.5
28.0

28.0
27.5
26.5
...
...

...

...

...

...

...

...

...

...

...

27.0
26.5
26.5
...
...
...
...
...
...
...

...

...

...

...

27.0
27,i-
26,5
...
...

...

...

...

...

...

...

...

...

...

27,5

25 ".5
2a,0 
23.5

23.5
23.0

24.5

24,5
24.5

2«io

2R,5
29.0
<?R,5
2*»,5

?7.5
27 '.5
28.0
26.5
27.5

27.5
28,0
28.0
29.0
2o.O

29,0
29.5
29.5
29.0
29.0
29.0

27,5
27.5
2H i o
27.5

?6.5
?6,5
26,0
?6,0
?6.0

26.5
26.5
27.0
27.5
?n.o

25.5
eft. 5
28.5
2 B .0
?A 0

?7.0

2S.O
23.0
28.5
28.0

27.0
27,0
26.5
26,0

26.5

27.0
27.0
27.5
?*,P
2«.5

28.5
2°. o
2°, f>
2 ft ,S
^M 5
27.5

ilSSOLVtO OXVCtM ffHM, MK VtAB 1975 TO

DAY

juuv

11
12
13 
1 a
15

16
1 7
1 H

20

21 
?2 
23
2a 
25

2* 
27 
2?

5,7
6.0

6,7

7.0 
7.0 
6.° 
7.0
7, h

7.0 
7,' 
7.? 
7.3 
7.3

5.5

6,0 
6.2

6.6 
6.H 
6.6 
6.6 
*>.<»

6.9
7.0 
6.9
7.1
7.2

5.6

6i?
6.6
6.7

6.8
6.9
6.9

7.0
7.0
7.1
7.2
7.3

7,3
7.2
7.?
7.1
6.9

J..6

6l3
6*a

6. a
6,7

6^07*0

7.1
7.0
6,9
6,9
6.5

6.7
7.0
7.2
6.3
7.5

A, 9
7 .2
6.«
6.5
6, a
6, a

7,2
7. 1
7. 1
6,6
6. a

6,5*;»
6*,5

6, a
6.5
6*.»
6*.7

6.9
6,7
6. 61

6.2
6.2

6,5

6,**

6."

6.0

7,2

7.3
6.''

6.6
<i>> 5
6.2
6.2

7.3
7.2
'.1
7.0
6,7

6,6

6^3

6,4

6, a
6,6

6.B
6. ft

7.0
6. a
6. a
6,8
6. a

6,6
6.9
7,0
7.2
7.3

7.6
7.!
6.6
6, a
6.3
6.3

6,a
6.0 
5.6

6.2 
5.« 
5.8

6.2



414 MISSISSIPPI RIVER MAIN STEM

05331578 MISSISSIPPI RIVER AT LOCK AND DAM 2 AT HASTINGS, MN

LOCATION.--Lat 44°45'37", long 92°52'02", in SE^SW^s sec.16, T.115 N., R.17 W., Dakota County, Hydrologic Unit 
07010206, in old lock house at lock and dam and at mile 815.2 (1,312 km) upstream from Ohio River.

PERIOD OF RECORD.--Water years 1975 to current year.

PERIOD OF DAILY RECORD.--
SPECIFIC CONDUCTANCE: October 1974 to current year 
pH: October 1974 to current year. 
WATER TEMPERATURES: October 1974 to current year. 
DISSOLVED OXYGEN: October 1974 to current year.

INSTRUMENTATION.--Water quality monitor since October 1974.

REMARKS.--Monitor malfunctions resulted in less than 80 percent of data being recorded.

C CfJvmcTANft ("irwo^wns/r,- at 35 U (-r,. rj, *ATE« YEAH oCTObfR 1974 ro SEPTEMBER 1975

1 ... ... ... ... ... ... jseb 373 J79 •"» •"» »••
e> 44} 409 41Q ... ... ... 40<* 3t>5 393 454 450 452
3 --I9S 487 419 --- »-• --- 409 399 407 452 436 447
a ... ... ... ... ... ... 4(j5 392 399 43d 410 423
s ujt, ii?6 a?o ... ... ... u*jb 595 ao$ 413 406 409

«, «(4d uo»f U20 ... ... ... 394 371 382 •— ••• ——
7 457 it Oh '4.47 ... ... ... 418 369 3Hfj •«- —— «--
H on? 45? 'iic* ... ... ... 4bS 575 367 •-- "•« •«
9 tt'ir aso (401 ... ... ... mi i) 3S& 39T --- •-- ——

11 'Juc uo5 "31 •"• .-" --- 40? 395 39fl ..- ««- -«-
t? 'JJ7 443 u$<3 ... ... ... ... ... ... --- • -•• ...

\n ... ... ... udn .JOG <i«5 «-• "«« ""• •«• ««• •-•
15 ... ... ... itiij ^HP >,<1b ... ... ... «•- ... •-•

?1 Ut>7 402 U04 IM7 ^(,'J 47U ».» -"" --" """ ""« "•"
Zt 011 -irn (1^4 3«,4 tSB 5^' ».- «-- --- 463 457 460
23 409 S99 uo 1* 4t>$ 33-9 3t>£ .-- ••• .-- 458 452 454

25 •>-. ... ... 356 352 350 ... ... ». 459 446 452

26 •"- --• --- 3SS 352 ^5" --• *-- ••- 451 441 .444
27 ... ... ... 365 35? SSA ».» •-" --- 4^0 446 447
2? 4(j*« ft 02 4uU ?7,'J 5if,1 3n7 --" •-" "-" 451 447 449
?<> 4'43 }7? 304 477 1/n 3?? ... --- ""« 4«7 44fc 446
30 "•- ••• ... J*«i 37? 475 "•" •"" "•• 446 435 443
31 ... ... ... ... ... ... ... .»> >-. 436 4jQ 433



MISSISSIPPI RIVER MAIN STEM 415

05331578 MISSISSIPPI RIVER AT LOCK AND DAM 2 AT HASTINGS, MN--Continued 

SPECIFIC CONDUCTANCE (MIcRQMHOS/CM AT 25 DEC. Of WATER YEAR OCTOBER 1974 TO SfcPTfcMBtR 1975

FEBRUARY

MAX MEAN

JULY 

MAX MIN MEAN

AUGUST
MJN

031 424 427
427 422 425
422 419 421
425 414 «18
415 410 412

424 007
437 425
458 439
«68 459
463 45"

060 458

419
429

459

367 ^65 366 
365 160 363

DAY

1
2
3 
u
5

6
7
8
9

10

11
12
13

15

16
17
18

20

21
22
23

25

26
27 .-. —— —— ... ...
28 --- —— —— ... ... ... ...
20 .-. —— -— ... ... ... ...
30 —— —— —— —— —— —— —— ——
31 —— —— —. ... ... ... ... ...

MONTH ... ... ... ... ... ... ... ... ...

NOTE.--No record March through June 1975.
PH (UNITS), HATER YFA« nCTQ»EP )97a TO SEPTf-*8fcR 197S

493
505
502

437 
470 
Uo3 
424 
U79

456
421
411
398
397

396
376
}80 
378 
363

inu

446
444
425
400

417
402
393
360
370

373
354
348
361
348

3V7

491

469 
454 
UJU 
412 
399

413
401
369

367
364
371
355

MEAN

r
2
3
a
5

6
7
e
9

10

11
12
13
14
15

16
17
18
19
20

21
22
?3
24
25

26 
?7 
?ft 
2« 
JO
31

MAX

8,0
8,5
8.5
8.4
8,S

a, a
8.5
8.6
8.6
8.S

8,6
fl.S

OCTOBER

MIN

«.3
8,3
p,3
8.3
".3

*.?
8.2
8.3
8.3
8.3

*.3
e|5

MEAN

8.3
8.4
8, a
8.3
8.4

8.3
8.3
8.5
8,4
8.4

8.4
8.5

8.6
8.7

8.5 

8,5

8!?

ft\?

8.3
8.4
8.3
8.4

".1 
8,2 
8.1 
8.1 
8.1

8.4

P.5 
8.5

8.3 
*.? 
8.2
8.2

P.?
8.2
8.?
8.1
«.l

8.1
8.1
8.2
8.3
*.?
".4
8,6
B.a
«,3
«.2

8.2
8.2
8,2
7,8
8,2

8.3

8.1
*•<?
K, I

8,0
8,0

».o
R, 1
8.1
*•<?
«.*

«.2
8^4
B .4
8,2
«.2

8.1
A. \
7.6
7,5
7.<>

7.6

«,2
8,2
*»2
8,0
*.l

8.1
8,1
»,2
8,2
8,?

8,3
8.4
8,4
8.2
ft,?

".2
8^2
7,0
7,6
8.2

...

8,8 
8.5 
8.5

8.5 
8.7 
8,6

8.?

8.6 
8,2
8.4

8,3
8.3 
8.5 
8.S
8,5

8,0

8.4
H.S

8.M 
8,4 
8,6 
8,6 
fi.5

8,1

8.4
«.a
«,4
8,'J

8.2
7,8
8.3
8,'J

e.3
8.3
8.3
8.4

8.0
7.R
7.<>
e.o

7.9
e.i
8.1
7.9
8.1

8.0
7.9
7.9
7.9
8.2
6.2

7,8
7,6
7,7
7 , <'

7,8
8,0
7,8
/,6
'.6

1,1
7.7
7,*»

7,7
7,8
6,1

7.9
7.7
7.8
8,0

7, <>

8,1
8.0
7.7
7,8

7.8
7.8
7.9
7,8
7.9
8.2



416 MISSISSIPPI RIVER MAIN STEM 

05331578 MISSISSIPPI RIVER AT LOCK AND DAM 2 AT HASTINGS, MN--Continued

PH (UNITS), WATER YEAR OCTOBER 197fl TO SEPTEMBER 1975

DAY

t
2
3

7
8
9

10

11
12
13
1. « 
is
16
17

20

21
22
23

?6 
?7
28
29
30
31

FEBRUARY

MAX

*.?
*.i
«.i
8,<i
8,3

8.5
8.5
8.6
8. IS
8,6

B,«>

——

.-_

...

...

...

...
•...

...

...

...

...

...

...

...

...

MJN

8,1
8.0
7,9
7,9
".2

8,u
ft .5
8.5
8,6
9.6

8,h

...

...

...

...

...
• ...

...

...
....

...

...

...

...

...

...

MEAN

8.2
8.1
8,0
8.0
«.?

8.4
«,5
8.S
8,6
8.8

8.6

——

...

...

...

...

...

...

...

...

...

...

...

...

...

...

MAX

...

...

...

...

...

...

...

...

...

...

8,9
8.5
7,9
«.l

8.1
e.8

. 8,9
8.3
8.3

8,2
S.2
8.?
9.2
8,1
7.9

JULY

MJN

...

...

...

...

...

...

...

...

...

...

...

«.2
7.7
7. ft
7.7

7.5
.1
.2
.1
,1

, 1
.1

8.0.
8.0
7.9
6.8

Mf AM

...

...

...

...

...

...

...

...

...

...

• • *

• • *

8,fe
8,0
7.8
7.9

7.9
8, a
8.7
8.2
8,2

8,2
8.1
»,1
8,1
B.O

7.8

M'AX

e.4
6,7
8.9
8. 8

e.fe
8.5
8,1
8.3
8,7

8,6

AUGUST

MJN

8.1
8.0
8. a
8,6

8.1
8.1
7.9
7.8
7.9

n.i

MEAN

8.5
8,5-
P. 5
8.7

8.3
8.2
8.0
6.0
8.0

6.3

SEPTE«8fcR

MEAN

NOTE.-- No record March through June 1975.

(OfS, C) OF WATER, MTER YEAR OCTOBER 197fl TO SkPTEMSEH 1975

DAY

1
2
5

6
7
8
9

10

1 1
12
13 
\o 
15

17
18
19
20

21
22
23
Hi
25

26
27
26
29
30
51

MAX 

n.s
11.5 
'1,5 
12.5 
12.5

12.5
11.5
12.0
13,0
13,0

15,0 
1S.O

11,0
12,0
12,0
11.5
11.5

12.0 
12.5 
13.0 
13.5 
ia.o 
ia.0

OCTOBER
MJN

13.0
11.5
11.0
11 ,o
12.5

1 1 .0
50.5
10.5
11.0

13,0

10.5
10,5
11,0
11,0

11.5
12.5
12.5
13.0
13.5
13.5

n.o 
11.5

12.5

12.0
11.0
11,0
12.0
12.5

13,5
ia.5

ll.o 
ll.o 
11,5 
11.5 
11.5

12,0 
12.5 
13.0 
1?,0 
13.5

13.0
12.0
H.o
10,5

10.5
10,0
10,0 
«.5 
Q .5

9.0 
R.ft 
6.5 
a. 5

3,5

".0 
".5

3.5
5,0 
i.O 
3,0

2.5
2.0 
2.0 
2.0 
2.0

MI*

J3.0 
1?,0
n.o
10.5 
9,5

9,0 
9.5
9,0 
9,0

8,0 
7,0 
ft.Q
J.5
3.0

3.5
3.0

3.5

2.5 
2.5 
2.5 
2.5
2.0

2.0 
1.5 
1.5 
'.5 
1.5

MEAN

13.5
12.5
11.5
10.5
10,5

10.0 
9.5 
9,5 
9.5 
9,0

9.0 
7.5 
6.5 
ti,t> 
3.5

3.5
3.5
u.o 
u.o

3.0 
2.5 
3.0 
2.5
2.5

2.0 
2.0 
1.5 
1.5 
2.0

MAX

2.0
2.0
1.0
1.0
1.0

S.5
1.5
1.0
1.0
1.0

DECEMBER

Ml IS*

1.5
1.0
1.0
l.o
1.0

1.0
1.0
1.0
1.0
1.0

MEAN

2.0
1.5
1.0
1.0
1.0

1.0
1 .0
1.0
1.0
1.0

1.0 1.0 1.0

1.0 
1.0 
1.0 
1.0

1*5

0.5 
1,0 
0.5
0.5

1.0 
0.5 
O.S 
0.5 
O.S

0.5 
0.5 
0.5 
0.5 
0.5 
0.5

JANUARY

1.0 
1.0 
1.0 
1.0

1.0

0.5 
0.5 
0.5 
0.5

0.5 
0.5
0.5 
0.5 
0.5

0.5
0.5 
O.S 
0.5 
0.5 
0.5

1.0 
1,0 
1.0 
1.0

1.0

0.5
0.5 
0.5 
0.5

0,5 
0,5
0,5 
0.5 
0,5

0,5 
0,5 
0,5 
0.5
0.5 
0.5

MONTH ltt.0 1.5



FEBRUARY

DAY

1
2
3
4
5

6
7
e
9

10

11
12
13
14
15

16
17
If*
19
20

21
22
23
24
25

26
27
28
29
30
31

MAX

0.5
0.5
0,?>
1 .0
1.0

1.0
l.o
0.5
0.5
0.5

0.5
...
...
...
...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

HIM

0.5
0.5
0,5
0.5
0.5

0.5
0.5
0.5
0.5
0.5

0,5
...
...
...
...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

MEAN

0.5
0.5
0.5
0.5
0.5

0.5
0.5
0.5
0.5
0.5

0.5
...
...
...
...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...
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TEMPERATURE IQf.G. C) OP WATER. *ATER YEAR OCTOBER 197<t TO SEPTEMBER 1975

MARCH APRIL "AY 

MAX MJN MtAN MAX MI* MEAN MAX Mlh «fc A

MONTH ... ... ...

JU»«t JULY AUGUST

DAY MAX Ml* HfAN MAX MlN HfcAN MAX «IN MEAN

1 ... ... ...
2 ... ... ...
3 ... ...
a ... ... ...
5 ... ... ...

fe ... ... ...
7 ... ... ...
e ... ... ...
9 ... ... ...

10 ... ... ...

11 ... ... ...
12 ... ... ...
15 ... ... ...
1« -23.5 22.5 23.0
)5 24,0 Z?,S 23.0

'<> 24,0 19.5 20,0
17 20.5 20.0 20.0
18 21,0 20.0 20.5
19 ... ... ...

20

21 ... ..- ——
22 —— —— ——
23 ... ... ...
?u ... ... ...
25 ... ... ...

20 ... ...
27 ... ... ...
?d ... ... ...
29 ... ... ...
30
31 ... ... ——
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DISSOLVED OXYGtN CDn), MG/L. WATER YfcAR OCTOBER 1974 TO SEPTEMBER 1975

QCTOBtB

DAY

1
2
3
u
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

MONTH

DAY

1
2
3

5

6
7
8
9

to

11

13
1 <!
15

16
1 7
18
1 9
20

21
22
23

25

26
27
28
29
30
31

MONTH

NOTE.

MAX

9,9
9.0
9,0
8.7
9.0

8, a
8,6

10,2
9.6
8,8

10,0
9.5
...
...
...

...

...

...

...

...

...
10,7
11. «
9,?
9,0

8.8
7.0
6,5
6, 3
6.0
6.4

Fl

MAX

...

...

...

10. t

10. t
tO. 2
9,9

10.2
10.2

10,0

...

...

...

...

...

...

...

...

...

...

...

—I
...
...
...
...
...
...
...

,--No record

MJNl

9."
7.3
8.2
7.5
7,7

7,0
7.3
7,8
7. a
7.5

7.0
8.8
...
...
...

...'

...

...

...

...

...
e. i
7.1

' 7.7
6,6

5,8
5.9
6.3
5.8
5,4
5.5

t ;;- tii
MJN

...

...

...

9.8

9.9
9.9
9.8
9,8
9.8

9.9

...

...
——

...

...

...

...

...

...

...

...

——

...

...

...

...

...

...

March

wl-Afc

9.7
7,9
8.5
8.1
P. 2

7,6
7.8
9,0
8.7
S.I

8,0
9,1
...
...
...

...

...

...

...

...

...
9.0
K.9
8.5
8,0

6.9
6.4
6,4
6,0
5.6
5.8

——

MEAN

...

...

...

10.0

10.0
10,0
9,9
10.0
10.0

10.0

...

...

...

...

...

...

...

...

...

...

...

——

...

...

...

...

...

...

...

throug

6,3
6,2
6.3

10, 8
10.8

10.6
10.3
10.3
10,4
10.7

M.)
10.5
10.4
10,2
10.?

10. U
10.2
10,2
10,0
9,8

5.5
5.7
5.1

in. 2
10.5

10,2
10.1
9,8
9,8

10.3

10,5
10, a
10.1
9,9
9,8

10.)
10.1
9.R
P £J

9,4

5.9
5.9
5.8

10.6
10.7

JO, a
10,2
10,0
10.0
10.5

10.7
10.4
10.2
10,0
10.0

10,3
10,1
10.0
9,7
9.5

MJN

10.1
10.3
10.1
9.9

10.1

10.1
10.1
10.8
10,9
10.7

9.4
9,8
9.6
9,5
9.5

9.5
9.5
9.9

10.7
10,4

9.7
10.0
9,9
9.7
9.9

9,8
9,8

10,4
10.8
10,6

10.1 9,9 10,0

APHJL
13.1

JANUAKV

MJN MEAN

12.0
11.7
11.7
11.7

11.6
11.7
11.8
11.9

H.9

11.7
13.0
13.1
13,1
12.5

12,2
9.3
8,5
9.1
9.4

9.7
10.4
10.2
10.0
9.9

9.6
9.7
9.9
9.9

11.7
11.1
11.2
11,6

11.2
11.3
11,5
11.8
11.5

11.4
11.5
12.5
12,5
11.9

9.3
8.5
8.1
8,4
9.0

9.4
10,1
10,0
9.S
9.4

9,4
9,4
9.6
9,5

M.9
M .4
11,5
11.6

M.5
i l ,4
M ,6
u. e
ii.7

M,6
12.2
12.9
is, e
12.2

M.9
8,9
8.3
8,9
9.2

9.5
10.2
io.i"9,9

9,6

9,5
9,6
9.8
9.7

e.i
MAY

10.8
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S"F.CIFIC COMOUCTANCfc C«lCWOMHO«i/rM AT ?«, DtC, O, ««AHH VfcAR OCTOBfcR 1975 TO StPttMHf-H 19/6

MJfi

JULY

MJN

AUGUST

9
1 0

11
12
1.3 
lu
15

16
17
18
19

2! 
2? 
23

26
?7 
?8 
20 
30

DAY

13
14

16
17 
1 « 
10

21
22
?3

26
37

29

VF- AR 

NOTE,

548

576
570
580
570

569
540

550
537

606
531

8,9

8.5

0,0

ft.? 
8,fe
8.6

ft]fl

8,'J 
8,7

531

556

561

540 
537 
53T 
503 
513

50)

8.0

8,4 
H.O 
7,9

"I?

.2

7.9 
8,1

7.9 
8.3

568 
573 
57? 
567

557 
541 
541 
537 
52?

531
525 499

503
509
506

531
513

521
515

U80 
(J98

UT, 
abb 
463

u99

5oa 
51"
514

506

PH (UMTS), a'ATf-P YEAR OCTQHtP

8.5 

6)7

8.6 
8.2

8.4

8.3
8.4

ft, U 

8.4

8,2
8.8 

^3

0. 1

8,7 
8,7 
ft.7

9.3 7.4 d.U

-No record October 1975 to May 1976.

R.4 
ft,5

ft ,6

ft,5

e,7

8.0 
8.4 
6.7 
ft,4 
ft, 4 
6.5

521
525
517
521
573

575
585
5-57
50
541

561
570
564
576
578

581
567
572
575
574

536
527
550
550
503

516
520
524
525
523
516

. TO £•

"AX

8.5
8.7
**.2
8,2
8,7

ft, 6
6.6
6,0
8,6
S.4

8.2
8.6
ft .7
8,7
8.4

«.'
8^8

^"

e .9"

9,2
3.7
8,6
6,*

6,5
6,6
8.4
6,5
3.3
8.5

9.2

512
495
420
4«d
518

559
542
486
Ui}9
071

517
514
540
556
564

5/1
5b3
564
Sort
534

535
512
51 ̂
U8il

491

5('l

509
5u6
5M4
519
513

fePU^tB

AUGUST

HI*

8,07*0

7.4
7.6
8.3

8.0
7.9
H.2
8,4
7.6

7.7
7.5
6,0
6.1
7.8

7.8
7. '

".I

8,8
6.8
3.3
8,2
»,2

«,2
8, 1
7,9
6,0
8,2
8,4

7.4

516
511
48?
5'J5

565

566
570
533
49?
509

541
557
555
566
570

576
564
5f>9
572
5a7

536
523
526
501
U9fc

510
516
518
517
521
516

1976

ME*,

8,3
8, 1
7.7
7.9
8, a

8.4

8,1
b.S
a «5
".1

8.r
8.0
8. <
8. a
8.1

7.0
8,5

ft, 9

8.9
8.0
8,5
8,4
ft.u

8. a
8.3
8.1
8,2
9.3
ft, 5

8.3

58J 
576 
57h

578 
58 o 
57u 
57*. 
57 h

573
573
583
587

MAX

8.8 
8. a 
".5 
«, 4
8.5

6,4 
8.3 
8,2 
6.1

8,3
8.2
8.3

8.4 
6,6 
8.5

8,4

8,9 
8.7

3.0
''.I 
8,7
6,7 
8,9

9.1

565
572
557

570
571
565
562
567

5/4 
573

8,1 
8.1 
8.? 
«*.!
7.9

8.0 
8.0 
8. 1 
8,1 
8,1

8,1 
8,0 
8,0

8.0 
/.8
8.1
8.1

8.2 
7, <» 
8,4 
8.3

6.6 
8.7 
6.6 
8.5 
8,5

7.8

571 
577 
571 
5/2

573 
57/
570
571
570

5M
560
579
580
577

8.5
8.2
e. u
8.3 
8,2

8.1
8.2
8,2 
8.1 
8.1

6.1 
8,1

8.3 
8,1 
8,4 
8,2

9,3
8,2 
6.5 
8,5 
3.7

8,6 
8.8 
6,6 
6,6 
8.8

8,3
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(0?t, C) OP WATER, w4TF.fi YEA« OCTOBER 1975 TO SEPTEMBER 1976

11
12
13 
1 u 
15

17 
IB

20

21

MAX

AP«1L

MIN MEAN MAX

MAY 

MIN MEAN

25

26

30 
Jl

OAY

JUNE

MEAN

1
f
3
a
5

6
7
e
9

10

1 1
12
13
J o
15

16
17
IS
19
20

21
22
23

25

?7

29
30
31

MONTH

YEAH

NOTE.

?5.5
?0,5
...
...
...

...

...
25,5
25, n
26,0

25,5
2S.C
25,o
^5,r>
20,0

22.5
22.0
22.0
23,0
?3,0

23.0
23.5
23,5

——

...

...

...

...

...

27.5

19.5
15.0
...
...
...

...

...
25.0
25.0
2a,5

25,0
25.0
?U,5
2«,0
23.0

20, S
?1 ,5
21,5
22, o
22.5

??.S
2i!o
2? (\"I

mmm

»•«

mm v

...

mmm

15,0

20,o
19.0
...
...
...
...
...

25,0
25,0
?5.0

25.0
25.0
20,5
20,5
23,5

??,n
?2^n
21.5
??,0
22,5

23.0
?3,0
23.0

——

..1

...

...

...

...

22.5

,--No record October 197

JULY

27.0 
*7.5 
27.5 
27.0

27.5
27.0 
27. * 
27.0 
47.0 
27.0"

26.5

26. 5 
?<S,5

20.5

2*. 5 
?6.5

MfcAN

26.5 
?6.5 
27.0 
26.5

27.0 
26.5 
27.S 
?7.0 
27.0 
20.5

MAX

26,5
26.5
27.5
26.5
25,5

25,0
25.0
20,5
20.5
2«.5

25.0
25,5
25,5
26,0
25,0

2«t.5
22.5
23,0
23.5
25.0

25,0
25,5
25,0
25,0
25,0

25,0
25,5
25.0
20. (i
22.0
22.0

AU6UST

Ml*

26.0
26. 0
26.0
25.5
20.5

20,0
20,0
20,0
20.0
20,0

40,0
20,0
25.0
25.0
20.5

20.0
22.0
?2,0
23,0
23.5

25,0
?5.0
25,0
25.0
25.0

25,0
25.0
20. 0
22,0
21.5
41.5

MEAfc

26, S
26.0
26.5
26,0
20.5

40.5
20.0
20.0
20,5
20.0

20.5
25.0
25,5
25.5
25.0

20.5
22.0
22.5
23.0
20,5

25,0
45,0
25.0
25,0
25,0

25.0
45.0
20,5
23.0
21.5
21,5

27.5 21.5

20.0

22.0

18,5 19.5

21.0
20.5
20.5
20.5

MAX

24.0
22.0
20.0
20.0
20.0

19.5
20.0
20.5
40.5
20.0

20.0
40.0
40.0

18.0
18.0
16.5
16.5

18, 5
18,0
17,5
17.5
17.0

17,0
17,0
16.5
16,5
17.0

19.0
19.5
19.5
15.5

SEPTEMBER

MIN

42,0
2o!o
20.0
19,5
19,5

19.5
19,5
20.0
20.0
19,5

19.5
19.5
19.5

18,0
18.0
18.0
18.0

17,5
17.5
17.0 •
17,0
17,0

16.5
16.5
16.0
16.5
16.5

40.0
20.0
40.0
19.5

»EAN

42.0
*1.0
40,0
20.0
40,0

i9 * 5
40.0
40.0
40.0
19.5

19,5
19,5
19.5

18,0
la.o
is. 5
ib.o

18,0
i/,5
17.0
17,0
17,0

»7.0
16,5
16.5
i6.5
16.5

16.0 18, 5
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CTSSOlVtP OCtnHtv 197S H1

stPi tcei.fi

1
2 
3

5

7 

9
10

It
12
13
lu
15

16
17
18
19
20

21
22
?i
24

25

26
27
26
29
30
31

>Th

7!7

7,5

7."
6,0
7.2
7.3
7%,2

9,9
9,2
(?. Q
ft, 1?
8.?

6.3
7.6
6.?
...
...

...

...

...

...

...

...

...

7,1
7,n
7.0

6.°
6.3
6.6
6.6
6.7

7.2
•'.o
a, 7
7,9
7.7

7.6
6.8
6.1
...
...

...

...

...

...

...

...

...

7^3
7,2

7.2
6,0
7. -I
7.0
7.0

9.3
0, 1

P,B
*,2
s.n

7,8
7.2
6. a
...
...

...

...

...

...

...

...

...

::: ::: ::: ;

t
... ... ... g
... ... ... 6
... ... ... ' 8
... ... ... 6

9

9
10

... ... ... 8

... ... ... 7

... ... ... 8

... ... ... 9
ft 7 PS ^ b ft

«,P «,2 8,6 «
P. 9 fi.u M,7 h
9.1 «,6 «." 8

9.0 P • ^ *• ' **
9,? P. ft 9,1 7
ft.O B.u R.6 8

H ,7 B.^ H,(S 9

fi.h R,3 H,4l 10

8.«. P.I d.3 Id

10

* i

.2

.» 

. 1

.1

.2

.7
,P
, 9
.1

^
.U
,**
,7
,7

.3

. '-'
, 1
.3
,<i

%u*9

.7
,0

,S
,5

.«,

7,4

7.5 
7, « 
7, f

7,«>

7,9
7,9

8.5
ft .5
«.»*

9.3
S,7
7.**
7,6
7,0

8,3
7.6
7.9
e.o
«.i
R fU

7\8
«, J
9.C
9,S
9. c>

7,0

7
S 
7

7

7 
7
8

«
6
8
g
8

g
9
(-1

7
h

8
7
H

8
fe

7
7
8
9
4

10

fl

,*J 
.0 
,9

,b 

,o
.0

, 1
,2
, i
,rt
.9

.3
,2
,2
,6
.0

.5

.£
, r'
.1
.3

.9
,0

, a
. l
,o
.2

.3

10. 0

7!2 
7,2

7, a 
7,3 
7,2

7,0

7.1
7.U
7,2
...
...
...
8.S

e.3
«,5
9.1

0.9
10.5
1 1 ,'J
1 U.ti
ll.o

11. i
11. <l
11 ,5>
11.5
1 1.0
...

14. a

7!l
7.1
7.0

7.1 

6,7

6^7

6,9
7,0
fa, 9
...
...

...
7,8
8,0
6,i
8.9

9,4
10.2
10.9

**,U
11.0

11,0
10.8
11. t
U.2
10,6
...

6.6

7.2
7,1 
7.0

7,2 
7,1 
b.9
6.'
6,9

7,0
7.2
7.1
...
...

...
8,0
ft. 1
a.<*
9,0

9. 7
10 4
ii.2
U.I
11.2

H.I
i 1 ,2
H.o
il. a
11.2
...

B.e

NOTE.--No record October 1975 to May 1976.



422 MISSISSIPPI RIVER MAIN STEM 

OS331S80 MISSISSIPPI RIVER BELOW LOCK AND DAM 2, AT HASTINGS, MN

LOCATION.--Lat 44°44'48", long 92°S1'08" in SE%SE% sec.21, T.11S N., R.17 W. , Dakota County, Hydrologic Unit 
07010206, at bridge on U.S. Highway 61 at Hastings, 1.2 mi (1-9 km) downstream from Lock and Dam 2, 2.S mi 
(4.0 km) upstream from St. Croix River.

DRAINAGE AREA.--37,100 mi 2 (96,100 km2 ), approximately.

PERIOD OF RECORD.--Water years 1971, 1973 to current year.

COOPERATION.--BOD and bacteria data furnished by Metropolitan Waste Control Commission, St. Paul, MN.

QUALITY DATA, WATER YEAR OCTOBER 1<»75 TO SEPTEMBER 1976

DATE

nCT
29..

MOV
25..

otc
16, ,

JAN
27.,

FfeR
IB..

MAR

23..
APR
20..

MAY
18..

08..
JUL
27..

AUG
10..

StP

,

.

,

.

.

.

.

.

.

,

,

TI*»E

1150

1010

0930

io?o
094?

0915

09)0

0935

0930

0930

0910

0920

SPE 
CIFIC

TNSTAM- CON-

TANFOUS DUCT-
DIS- ANCt

CHARGE (*uc«o-
(CFS) MHOS)

(00061) (00095)

7900 450

7900 440

6000 500

5500 480

6900 500

15_400 450

JR&00 380

5590 490

2400 550

1700 515

1470 550

900 575

STREP-
Tncoccj
(COL- WARD- e

COLOR PE"« ICAL COLI-
ATP (PLAT- UJR- OIS- LENT OXYGE^ FORM

PH TAMPER- TE M PE»- IMUM- BID- SOLVED SATUR- DEMAND (COL.
ATllPE ATURE COBALT ITY UXYGEM ATIQN 5 DAY Pfc*

(UNITS) (Off; C) (DFG C) UNITS) U1U) C*G/L) («G/L) 100 HL)
'(00400) (000?0) (00010) (00080) (00070) (00300) (00301) (00310) (316U)

8,1 — 8,0 20 8 9,0 78 6,0 127

8,3 «.0 ,0 30 8 13,4 94 4,3 140

8.1 -12,0 ,0 30 5 13,5 95 i,0 <1

7,6 -?0,0 .0 15 3 11,6 82 4,0 20

7,R ?.0 1.5 18 10 11,8 87 6,7 2000

8,0 fl.O 5.0 40 31 12,2 92 4,0 188

«,3 15.0 15,0 45 17 9,6 97 4,i 70

8,2 17,0 17,0 16 15 8.8 93 5,0 8

8,3 ?«.0 25.0 9 15 7.0 85 9,7 <1

8.7 ?fl,0 ?7.0 t,<i 15 7.4 95 11 4

8.6 ?«s.O 23.5 46 10 7.4 88 12 <1

8,6 19,0 19.0 35 15 0.6 73 12 28

DTS- OIS-
NON- ois- SOLVED SODIUM SOLVED
CAB- SOLVED WAG- ois- . AD- PO-
ONATE C*L- NE- SOLVED SOKP- TAS-

ONTtS MESS M4RD- ClUM SKIM SOOtU* PERCENT TIOM SIUM
PER (CA,MG) MtSS (CA) (*r,) (i»A) SODIUM RATIO (K)

DAT6 100 ML) (*G/L) (
(31679) fQQ900) (0

OCT
29..

25..
DEC
1*..

JAN
?7. ,

FEB
18,.

MAR
23, ,

APR
20..

MAY
18..

JU*
oe,.

JUL
27,.

AUG
10..

SEP

.

.

,

,

,

,

,

,

,

,

,

250 2!0

32 190

4 220

<1 220

1500 200

260 200

70 180

8 220

20 240

?fi 210

30 220

180 220

MG/D (MG/D (MG/L) (MG/L) (MG/L)

ALKA- ois-
L1NITY SOLVtU

' AS SULFATE
CAC03 (504)
(HG/L) (HC/L)

0"»02) (00915) (00925) (009jSfil (00952) (00931) (00935) (00410) (00945)

17 51 19 )7 15 ,5 3.2

11 49 16 ?f> 18 .6 3.0

15 58 19 22 17 .6 3.4

16 55 . ?n 13 11 ," 2,7

18 50 |8 26 22 ,« 3.5

47 5? 1* 9,« 9 .3 4.1

3) 44 17 9,6 !0 ,3 3.2

36 5? ?l \R 15 ,S 3,3

46 58 ?«? 23 17 ,7 3.8

28 51 19 27 22 .8 3.8

50 52 22 32 24 ,9 4.1

42 52 ?2 42 29 1.2 4.9

189 26

177 24

20R 24

203 30

•181 32

157 44

148 42

180 56

189 51

177 46

in 52
1 78 58



MISSISSIPPI RIVER MAIN STEM 

05331580 MISSISSIPPI RIVER BELOW LOCK AND DAM 2, AT HASTINGS, MN--Continued

423

QUALITY DATA, WATFR YEAR OCTOBER \OTS TO SEPTE^R 5976

DATE

OCT
2«...

NOV
?5...

DEC
16...

JAN
?7...

FEB
18...

MAR
23...

APR
?o...

MAY
18...

JU*
08...

JUL
?7...

AtjS
10. ,, 

SFP
!«.,.

DIS
SOLVED
CHLO
RIDE
(CD
fMG/L)

(0094ft)

19

25

23

13

33

12

1 1

20

25

34

40

51

D1S- 
018- SOLVED

SOLVED SOLIDS
FLUO- (RESI-
RIOE DUE AT
(F) 180 C)

(MG/L) (MG/L)
(00950) (70300)

.? 265

.2 262

.2 3?2

.? 281

.2 297

. 1 299

.1 2"6

.? 309

.3 3?u

.3 302

.3 319

.a 554

DIS
SOLVED
SOLIDS
CTONS
PtR
Ae-m
(70303)

.36

.36

,uu

.38

,UO

."1

.33

."2

,a<t

.<*!

.43

.afl

DIS-
sni.vEO
SOLIDS
f TO^S
PE»
PAY)

(70302)

"5»>50

559f>

5??0

ill 70

5530

12"00

12<ino

afcfco

2100

1391

1270

fthO

TOTAL
NITRITE

sus- PLUS
PtMDED NITRATE
SOLIDS (MJ
C M G/L) (MG/LJ

(70?99) C006JO)

4U 1 .2

in ,?9

in .us

6 .50

10 ,65

1)0 2,1

a? ,?6

52 .11

14 .17

31 .25

3*. .79

20 l.U

DIS 
SOLVED
NfTHHE

PLUS
NJT«ATE

(M)

(MG/L)
(00b31)

,ee

.?«

,<I6

.59

.65

2.1

.26

.11

.17

,20

,bS

l.tl

TOTAL 
HJH-
OAHL
NITRO-
Gf-N
(»>.)

C*6/L)
(006^5)

3.0

3,?

3.0

1.6

3.0

2.3

2.1

2.2

2.6

3.8

3.1

2.5

PIS- 
SOL
VED-
PnOS-

PNQWgS
(P)

(MG/L)
(OOfehfe)

.19

.13

.20

.09

.2*

.1"

.07

.12

.16

.13

.1"

.20

PHENOLS

(UG/L)
ti<!730)

3

5

3

2

la

3

u

0

1

11

2

10



ST. CROIX RIVER BASIN 

05336700 KETTLE RIVER BELOW SANDSTONE, MN

424

LOCATION.--Lat 46°06'20", long 92 0 51'50", in mkSWk sec.22, T.42 N., R.20 W., Pine County, Hydrologic Unit • 
07030003, on left bank about 900 ft (274 m) downstream from abandoned powerplant dam, on Sandstone Federal 
Correctional institution property, 1.8 mi (2.9 km) south of Sandstone.

DRAINAGE AREA.--863 mi 2 (2,240 km2 ).

PERIOD OF RECORD.--October 1967 to current year.

GAGE.--Water-stage recorder. Datum of gage is 931.50 ft (283.921 m) above mean sea level (Minnesota Highway 
Department bench mark).

REMARKS.--Records good except those for winter periods, which are fair. 

AVERAGE DISCHARGE.--9 years, 765 ft 3 /s (21.7 m3 /s), 12.04 in/yr (306 mm/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 17,200 ft 3 /s (487 m 3 /s) July 23, 1972, gage height, 15.38 ft 
(4.688 m); minimum, 62 ft 3 /s (1.76 m 3 /s) Jan. 14-19, 1971.

EXTREMES OUTSIDE PERIOD OF RECORD.--Flood in April 1965 reached a stage of 12.96 ft (3.950 m) from flood marks, 
discharge, 13,400 ft 3 /s (379 m 3 /s).

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 7,010 ft 3 /s (199 m 3 /s) Apr. 2, gage height, 9.92 ft (3.024 m); 
minimum, 67 ft 3 /s (1.90 m 3 /s) Aug. 27-31, Sept. 1-3, 12, 13, gage height, 3.80 ft (1.158 m); minimum daily, 
67 ft 3 /s (1.90 m 3 /s) Aug. 28 to Sept. 2.

.MSCMAHGE, IN CUBTC f--f.fr P£» StCOi N 0 , Ik A T t R YfcAH OCT(38PW 1975 TO SEPTtMBE•H 1976
«EA*-. VALUES

DAY

1
?
3
a
5
6
7
fl
9

to

11
12
1 5
1«
15

16
17
IP
19
20

21
22
23
20
25

26
27
2*
29
30
31

TOTAL
MEAN
MAX
MJN

CFSM
IN.
AC-f-'T

CAL VR
WTR V*

ocr

149
1 ad
1 42
1 'J2
14?

1/13
133
J?8
135
136

136

133
133
1 38
l«7

1 £17
107
1'JS
1«5
1<I5

105
1 «5
t'J?
1 76
19<)

?m
219
211
202
191
1«6

«8U4
156
219
1?«
.'8
.21

9610

J97S VITAL
1976 TOTAL

MflV

166
1*6
t H 2
1 *fi
177

1 7«
172
173
! 73
179

196
?5?
276
279
2?u

?74
27U
280
326
SO 7

37b
«9«
5<»6

619
605

568
SI?
474
4t>2
"53
...

9«*1
329
619
172
.5*
» a 3

19600

28UJ73
1690^6

DEC-

4*9
489
>jO(i
«01

399

dOfl
351
33b
321
519

300
?97
?91
290
290

290

285
2«U
275
270

265
260
2^5
2Sf
250

2«S
2^2
?5ft
2?'
?23
222

9«56 i
305
y«9
222
.35
a j

18760 11

Hl-flM 779
"•F.4N 463

JAN

2?o
211
?07
203
200

19A
196
1 <*3
1 KS

185

1H3
1 BO
1 77
1 77
1 '7

1 77
177
177
1 77
1 77

1 77
177
177
1 77
177

177
1 77
1.77
177
177
1 77

1*5
?20
1 77

.21
pc.

l3*o

r-Ax
MAX

FtH

177
1 77
177
177
1 77

177
1 77
I7fr
17V
180

1«3
187
) 9 A
1«2

1^5

19?
199

• 200
2U2
?"2

201
195
195
2^2
205

216

2<3
2".i
258
...
...

<;669
19S
2St(
177
.23
?&

1 1 2 ̂  ( l

1 1300
6rt2f

MAR

244
25d
2SA
?*?
?9Q

35S
2o9
?*>*
254
250

245
2«o
1 06
233
2^5

2"2
274
229
246
266

281
<u6
3S4
U5l
6H9

«33
1620
26'JO
«550
6350
6570

29*11
°6?

65 /'i
229

1. ' 1
1.29
59MO

il» ]?o
Ml\ 67

APR

6600
6820
66UO
6050
5080

0270
3610
<020
2550
2170

1630
1540
1310
1210
1230

1170
1 080
1 (J 2 0
<)89
qua

P80
816
*1.2
MO^
775

722
659
595
555
U99
...

6625«
2208
68^0
aoo

?,5"6
2,8*5

1 ilufid

CFS« .91'
CPS M .54

MAY

472
455
427
4C1
373

349
330
308
287
271

251
236
230
221
211

196
187
1 7fl
172
167

161
1S1
14<1
1 JU

133

130
130
1 4<l

153
1 57
!5«

7313
236
472
130
.27
.32

iubl<>

i-' i?.
i •>; 7 ,

JUN

145
145
142
1 36
133

127
117
117
122
145

133
124
37a
732
761

2370
2290
1 790
1640
1230

Q7fc
/76
599
<ie 7
52 *

887

«23
700
583
5in
...

19635
655

2370
U 7
, 7l>
. 85

38950 1

?5 AC-Fl
30 AL-t-'l

JUL

434
385
343
304
2ft5

240
233
228
214
20'J

191
1 79
169
163

156

150
148
1 36 •
1>3
160

2^3
2i'3
l?5
1 46
143

125
126
127
127
121
1 10

6051
195
434
HO
.23
,26

•JiiUU

56390U
336100

AUG

110
107
101
125
111

106
101
89
86
86

90
95
66
86
86

88
84
85
84

82

74
75
77
77
77

7a
68
67
67
67
67

267d
86.4
125
67

. 10

.12
5AH

SfcP

67
67
68
70
TO

70
70
70
70
70

70
66
70
75
7«

7 ̂
74
7 ii
7 4
7«

74
72
7C
72
72

72
72
72
72
72

...

^139
'1,3

/5
b/
,08
,09

4240



ST. CROIX RIVER BASIN 425 

OS337400 KNIFE RIVER NEAR MORA, MN

LOCATION.--Lat 45°55'12", long 930 18'26", in SW^SVift sec.26, T.40 N,, R.24 W., Kanabec County, Hydrologic Unit 
07030004, on left bank 400 ft (122 m) upstream from bridge on County Highway 77, 1.1 mi (1.8 km) upstream 
from mouth and 2.5 mi (4.0 km ) north of Mora.

DRAINAGE AREA.--102 mi 2 (264 km2 ).

PERIOD OF RECORD.--Occasional low-flow measurements, water years 1969-74; July 1974 to current year.

GAGE.--Water-stage recorder. Datum of gage is 991.20 ft (302.118 m) above mean sea level (Kanabec County bench 
mark).

REMARKS.--Records good except for thos for winter period and period of no gage-height record, Oct. 18 to Dec. 15 
and Mar. 5 to Apr. 1, which are fair.

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 1,470 ft 3 /s (41.6 m 3 /s) Apr. 28, 1975, gage height, 6.02 ft 
(1.835 m), minimum daily, 1.6 ft 3 /s (0.045 m?/s) Aug. 21, 23-2'5, 1976.

EXTREMES OUTSIDE PERIOD OF RECORD.--Flood of July 26, 1972, reached a stage of 14.0 ft (4.267 m) , from informa 
tion by local resident (discharge not determined). Result of dam failure and backwater from collapsed bridge.

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 897 ft 3 /s (25.4 m 3 /s) Mar. 30, gage height, 5.00 ft (1.524 m); 
minimum daily, 1.6 ft 3 /s (0.045 m 3 /s) Aug. 21, 23-25.

DAY 

1

3
u
5

6
7

9
10

11

12
13

15

16
17 
IS 
19
?0

21 
2? 
23

25

26
27

29
30
31

TOTAL
Mf- AN

AC-FT

OCT 

6,tl 

^6
•s.7

5.6

5|a 

5^6

5.1 
".7 
6,5

5,2 
5.6

17«,0 
5,7a

353

NDV

6,0 
5.H
S,8

6.0
15

23

23

31

37

37

31

709.1

.23 

1«1 0

CAL Y» 197«- TOTAL _ .._. 
wTR Vh jq?h TOTAL 12779.2

, IM CO

oec

26
?'J
22
20
19

IS
17
16
15
14

11
1 U

13
13
'•*

1 }
li
13
t S
13

l«
1 u
1 u
1 u
V'4

14
) u
14
1 0

lu
11

077
15. it
26
13

,15
.17
9U6

MfcAK

MfcAl*

'6T<. FirK

J4\

lu
U
Hi
Id
Ui

u
] U
1 u
lu
': U

lu
1 u
l£J
I ^
! ?

X 1
In
9.H
o t 5
0.0

q j710*

11
1 1
1?

11
In
9.6
9.69*«

°.i

<6Q.^
1 1 *9

14
°. 3
.12
.13
7<3

HO. 3
34. V

K R

".0
9.0
9,ii
9,0
9,1'

9.1
°.2
9. <
9.3
9, a

9.5
9, ft

10
1 0
1 1

1«
1 7
1 6
1 i.

}4

If

1 ^
1 'J

1 3
13

1 0

1 a
fa
1 4
...
...

<U5.6
1 1 .9

IS
9.0
.12
.13
665

"AX 1380
MAX R9U

WAR

1.5
15
16
17
IB

1 H
If*
1 R
1 A
1 7

17
17
17
17
1 7

is
1 a
10

19
2n

23
30
45
6«

1 !(0

150
300
Sun
676
B9tt
H»0

aois
130
H9tt
15

1 .27
t t U(f
7960

"It- 3.fl
* 1 N! 1,6

APR

700
593
50]
u 15
365

301
• 255
207
!67
1 M

190
1 78
160
t «A
150

13P
lift
1 09
94
es

78
69
6«
63
52

'Ju
"0
^6
if
31

...

5596
167
700
31

1,83
2,04
11100

crs"
CFSM

MAY

31
30
26

21
2«

22
19
S6
1 tj
la

U
1 2
11
11
1 1

!«
9.0
6.7
6.0
S.5

S.5
5,2
'4.7

« .5
4,0

} <<}
s!?

It
2t
1R
1»>

ai7,7
13.5

31
3.7
,13
, 1 *>
629

.79 IN 10
,3a IN a

JUfc

13
9.6
6.9
6.0
5>.5

•5.2
5.C-
4,7

a. 5
6,'J

6. ?
h,i)

22
It1
15

13
11
23
1<*
11

8."
7.2
6.2
fc.2

21

23
2"
24
21
19
...

366,4
12.3

2u
4,5
.12
.13
731

.f>9
,66

Jut.

15
13
12
10
9.0

e.o
12
11
9.3
8,7

6.9
6.0
".*
5,7
a. 7

«.«
3.'
3 tt
3.1
3.0

3.0
2.9

2. 7
2.6
2,5

2,6
2.5
2.3
2.1
1.9
2.1

160.9
' 5,8U

15
1,9
.06
.07
359

4C-M 58120
AC-fT 25350

2.0 
2.0

2^1 
2.2

2.2
2.2 
2.2
2.0

2.1 
2.0 
1.9 
1.8 
1 .«*

1.8 
1.7 
1 .8 
) .b 
1.7

1.6
1.7 
1.6 
1.6
1.6

1.7 
1.7 
1.7 
1 .7
1.7
1.8

57.7
1,66
2.2
1.6 
.02 
.02

SEP

2,0
2.0 
2,0 
2.0
2.0

2.1

2!l
2.1 
2.1

2.1
2.1
2.2 
2.2 
2.2

2,2 
2.2 
2.2 
2.2
2.2

2.3 
2,3 
2.3 
2.2 
2,?

2,2 
2,2 
2,2 
2.2
2.1

2,15 
2.3
2.0
,02
,02
128



426 ST. CROIX RIVER BASIN . 

05338500 SNAKE RIVER NEAR PINE CITY, MN

LOCATION.--Lat 45°50'30", long 92°56'00", in SE%NW% sec.26, T.39 N., R.21 W., Pine County, Hydrologic .Unit
07030004, on left bank at site of former powerplant and dam, 0.5 mi (0.8 ion) downstream from Cross Lake and 
1.5 mi (2.4 km) northeast of Pine City.

DRAINAGE AREA.--958 mi 2 (2,480 km 2 ).

RECORDS AVAILABLE.--June 1913 to September 1917, July 1951 to current year.

GAGE.--Water-stage recorder. Datum of gage is 919.00 ft (280.111 m) above mean sea level. June 25, 1913, to 
Sept. 30, 1917, nonrecording gage at site 500 ft (152 m) downstream at different datum. July 1 to Oct. 28, 
1951, nonrecording gage at present site and datum.

REMARKS.--Records good except those for winter periods, which are fair. 

AVERAGE DISCHARGE.--29 years, 602 ft 3 /s (17.0 m 3 /s), 8.53 in/yr (217 mm/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 14,300 ft 3 /s (405 m 3 /s) July 27, 1972, gage height, 10.38 ft 
(3.164 m); minimum, 5.5 ft 3 /s (0.16 m 3 /s) Oct. 1, 1964, gage height, 2.57 ft (0.783 m), result of dam re 
habilitation 0.5 mi '(0.8 km) upstream.

EXTREMES OUTSIDE PERIOD OF RECORD.--A discharge measurement of 12,500 ft 3 /s (354 m 3 /s) was made May 9, 1950.

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 6,010 ft 3 /s (170 m 3 /s) Apr. 2, gage height, 7.45 ft (2.271 m); 
minimum, 25 ft 3 /s (0.71 m 3 /s) Aug. 29, 30; minimum gage height, 2.65 ft (0.808 m) Aug. 30, Sept. 6.

CUPTC FfrET PfR SECOND, KArfeK YEAR OCfnBtft 197!) TO SfcPTtMHER 1976

DAY

1
2
3
u
K.

f,

7
H

9
10

1 1
)?
1 3
1 a
1«5

16
17
1*
19
20

21
22
23
2a
25

26
27
?fi
?9
30
31

TOTAL
MfcAN
MAX
MIN
CFSM
IN.

AC-FT

CAL Vt»
wTP, YE

QCT

14*
I'lO
131
12?
147

1 15
106
98

147
130

1 OU
107
no
13?

10?
los
110
11)
12S

l?4
94

1 )4

179
207

171
1*5
1 °2
1 *?
165
182

«?32
137
207
94

, 1 4
. 1 6

«390 S

1975 TOTAL
197h TOTAL

MOV

1*3
17S
1 7?
156
15«

150
15*
1 5S
152
210

176
262
267
274
2M

274
269
264

290
370

4) 6
a ?3
494
53*
54P

SiS
507
asi
470
469
---

92*9
31 0
54*
150
.32
,36

*4?0

30fi805
1572^0

ntc

450
437
4?1
U07
4 0 1

3*4
360
35n
332
3?2

307
295
287
2**1
?B4

267
2?0
?45
225
21 1

200
1 95
190
189
1*7

1*5
1 *5
!«5
1 *8
!9U
190

«626
?7fl

4S6
IBS
.29
.33

17110

MfAN *t
«tA?j 4;

JAN

1 9<J
1 9S
1 95
195
1QS

194
193
19?
1 91
190

1 *B
1"?
17*
176
172

17'
170
) 6*
1 6 /
166

165
165
1 6*1
)66
16?

16?
162
16?
1 f>?
1*0
156

5459
1 76
195
1 5*
. 1 *
.21

10R3*1

• 6 «A X
So MA*

FtR

• 15*
157
155
154
152

150
1 46
141
127
'20

MS
132
1 u l
14 1
161

1 7*
1*3
20.i
210
?J8

221
225
231
240
25?

278
304

341

376
...
...

56U7
l9t,
376
1?0
.20
.'•'2

H?oo

9150
S9HO

«"AR

401
ityu
39P
392
399

37)
357
t,UT,

332
31 1

30?
319
?9<-
27h
26*

26S
25?
241
245
?70

?93
312
369
547
847

1400
2240
31?o
4190
49»0
SUSP

30)90
974

S4SO

241

1.02
1.17

59MHA

-IM 76
"I"- ?6

APW

5750
59SO
5960
5*70
5590

5200
46BO
4120
3540 '
3070

2670
2350
21.00
1921!
1710

1540
14 JO

1 36u
I2?o
1070

954
96?
750
672
621

582
535
500
466
439
...

74516
2^51
5980
439

2,56
2,*S

14S^OO

CFS* .ye
CFS* .45

MAY

«03
37«i
34S
321
354

296
276
275
256
?49

209
193
1V9
195
191

170
160
I 52
1 46
148

127
126
1 19
115
105

106
107
191
231
241

232

65*,4
212
40 3

It) 5
,22
.25

1 3020

IN i ! .99
I '" 6,11

JU*

211
2oj
180
154

142

137
128
112
96
154

124
125
191
24 i
32*

334
32*
402
424
44?

428
39fe
334
293
319

275
316
352
358
352
...

7H81
263
44£
96

.27

.31
lSt,S')

AC«(- t
AC-f-T

JuL

328
2*1
264
241
213

196
207
174
153
136

125
93
(58
102
111

8*
75
62
5ft
71

00
56
63
54
51

53
50
50
47

46
41

*639
117
32H
41

.12
• i u

7220

612500
31 1900

AUG

«y
40

M
3d
44

44
42
37
34
35

38
39
34
32
32

32
30
35
ou
36

34
31
30
31
31

32
37
34
26
26
2*

1083
34,9

44

26

,04
,04

2150

SEP

26
30
42
32
27

29
32
32
36
3«

32
31
34

35
33

38
40
42
44
46

47

45
41
40
36

40
43
46
51
46

...

H34
37.8

51
27
.04

.04
<1250



ST. CROIX RIVER BASIN 

05340050 SUNRISE RIVER NEAR LINDSTROM, MN

427

LOCATION.--Lat 45°27'00", long 92°53'10", in SW^NE^t ;sec.7, T.34 N., R.20 W., Chisago County, Hydrologic Unit 
07030005, on left bank 20 ft (6 m) downstream from highway bridge" and 4.5 mi (7.2 km) northwest of Lindstrom.

DRAINAGE AREA.--231 mi 2 (598 km 2 ).

PERIOD OF RECORD.--July 1965 to current year.

GAGE.--Water-stage recorder. Datum of gage is 846.10 ft (257.891 m) above mean sea level (Chisago County 
benchmark).

REMARKS.--Records good except those for winter periods, which are fair. Some regulation by Minnesota Game and 
Fish Wildlife Refuge ponds above the station. At high stages a small part of flow discharges into the Rum 
River and Coon Creek basins from West Arm of Coon Lake and South Coon Lake, respectively.

AVERAGE DISCHARGE.--11 years, 95.8 ft 3 /s (2.713 m 3 /s) , 5.63 in/yr (143 mm/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 745 ft 3 /s (21.1 m 3 /s) July 3, 1975, gage height, 7.65 ft 
(2.332 m); minimum, 1.9 ft 3 /s (0.054 m 3 /s) Sept. 19, 20, 21, 1976; minimum gage height. 1.98 ft (0.604 m) 
Oct. 3, 1971.

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 558 ft 3 /s (15.8 m j /s) Apr. 3, gage height. 6.91 ft (2.106 m);
maximum gage height, 6.94 ft (2.115 m) Mar. 31; minimum discharge, 1.9 ft 3 /s (0.054 m s /s) Sept. 19, 20, 21;
minimum gage height, 2.02 ft (0.616 m) Aug. 10.

DISCHARGE, IN CUblC FfcbT PER SKf'M), «ATtR Yf-AK OUQHf-k 19/5 TO SEPTtMBfcH 1976
hLAft VALUt-S

DAY 

1

3
4
S

6
7
H
9

10

11
1?

14
IS

16
17
18
19
20

21

23
24
25

26
27

29
3ft
31

Till AL
MtAN
MAX
HIM
(•f. g M
I*.

CAL YR
wTR YR

OCT

88
8S
82
7iJ
77

7?
70
67
67
65

M
61
60
59
5R

55
53

••>?
5!)

a 9
46
48
su

M
S2
SO
SP
50
'49

1875
60.5

88
46
?6
No

1975 TOTAL
1976 TOTAL.

MOV 

UH
48
47
47
46

47
47
47
50
7o

78
92
93
91
9o

90
90
90
92
126

135
141
145
1 49
15?

154
155
155
158
164
——

?94!
98.0
164
46
.4?
,47

58990.0
38466,4

. 167
170
170
168
163

170

163

206

195

196
189
189

18?

180
176
170

167
162
154
149
!«5

138
134
128
124
119
116

5)75
167
216
116
,72
.63

Ht AN
MEAN

11?
1 10
106
1 ij'*
99

96
93
90
87
«4

t«?
8}
PO
6"
80

80
$0 ,

80
ho

80
80
80
80
M

81
8!
81
81
81
8?

2671
86,?
112
80

.37

162 HAX
105 MAX

PtH

83
83
84

84

HO

84
84
84
84

85
85
85
86
6?

88
90
9'l
90

10 0

10«
107
)09
11?
1 14

117
119
120
122

...

?750
94,8
122
8?

,41
,44'

7?4 M]
554 M]

MA«

126
128
130
134

1 36
1 38
14(1

14)
142

146
147
1 48
14<S

150

154
156
160
1 to i
191

219
245
273
349
366

487
413
426
460
51?
551

70/5 1
228
531
123
.99

1.14

[N 36
[N 2,1

APW

543
554
506
540

522
504
460
iifcf-
45'J

43'J
418
402
397
386

373
36^
347
342
514

400
2«4
?.72
260
244

232
220
?oe
196
188
...

,1311
377
554
188

1,63
1.82

(;(•$*
Cf-Sw

MAY 

177
167
156
146
136

125
117
111
1 vu
98

90
86
84
82
77

72
69
67
64
61

58
55
51
49
43

46
44
46
46
45
46

2623
64.6
177
44

,37
,42

.70 IN
,45 IN

46
46'

45
43
41

40
39
37
64
63

49
41
41
38
37

38
37
71
62
50

54
57
41
35
33

31
31
29
29
28

...

1296
43,2

71
28

.19
,21

9,50
6,19

JUL 

27
23
14
14
14

14
17
15
10
11

12
13
12
8.3
6,3

8,6
9,1
9.5
9,9

13

12
12
17
11
8.3

7,7
7,1
8,5

36
16
14

012,5
13,3

36
7,1
,06
,07

AUG 

26
17
12
9,4
8,6

6.0
5,0
4.6
4,5
4,4

32
28
22
13
8.5

7.54,5'

4.5
4,2
3,9

3.5
3.3
3,0
2,9
2,9

2,6
2,6
2.3
2.3
2,3
3,0

256,5
6,27

3?
2,3
,04
,04

SE.P 

3,1
2,9
3.1
3,3
3,1

3,0
2.7
2,3
2,6
2,4

2,3
2,1
2,3
2,9
2,7

2,6
2,6
2,3
2,1
2.1

2,2
2,3
3,1
2,2
2,3

2,T
3,0
3,0
3,6
3,5
»»«•

«0,4
2,66
3,6
2.1
,01
,01



428 ST. CROIX RIVER BASIN 

OS341S50 ST. CROIX RIVER AT STILLWATER, MN

LOCATION.--Lat 45°03'22", long 92°48'11", in NEkSEk sec.28, T.30 N., R.20 W., Washington County, Hydrologic Unit 
07030005, on Interstate Bridge at Stillwater.

PERIOD OF RECORD.--Water years 1975 to current year.

COOPERATION.--BOD and bacteria data furnished by Metropolitan Waste Control Commission, St. Paul, MN. *

WATER QUALITY DATA, HATER OCTOBER 1975 TO SEPTEMBER 1976

DAT?

SPE
CIFIC

INSTAN. COw-
TANfeOUS PUCT-

OIS- ANCE
TIME CHARGE (MJCROi

COLOR
AIH (PLAT-

PH TEMPER- TEMPER- IMJM.
ATliRf ATURE COBALT

CfFS) MHOS) (UNITS) (OE.r, C) (OEG C) UNITS)
f00061) (00095) (00400) (00020) (00010) (00060)

OCT
22...

NOV
18...

DEC
17...

21...

F 12...MAR" "

17...

15...
MAY

05...
JUN
°2...

JUL
20...

AUG
00...

SEP
ts...

DATE

OCT
22, .,

NI0V

18...
DEC
17...

JAN
21...

12...

17...
APR
15. ..

MAY
05, .,

JUN
02...

JUL
20...

AUG
00. ..

SEP
IS...

0700 ?300 225

0700 3720 190

0720 3360 210

0700 26^0 210

0650 . 2980 220

0710 33?0 210

0650 I190n )05

0700 0000 155

0700 2800 195

0700 laftO 210

0605 laflO 210

0650 12«0 210

STRtP- NON«
TOCQCCI CAR-
(CPL- HARD- BONATE
OMTtS NESS HARD"
PER (CA,MG) NESS

100 Mt) (*G/L) (*G/L)
(31679) C00900) (00902)

10 100 0

52 98 11

<1 110 16

<l ion 6

0 IIP 0

28 100 9

<1 51 7

8 76 5

96 95 20

52 ICO 0

au 110 11

68 110 8

7,7 — 10.0 15

6.1 9.5 6.0 33

7.6 -?0.0 .0 45

7,3 -«,0 .0 35

7.0 .. .5 25

8,0 -7,0 .0 «0

7.9 13,5 12.0 75

8.3 16.0 13.5 50

8.5 16.0 20.0 8

8,« 20.0 25." 22

8.6 ?0,S 23.5 35

6,0 tS.O 16.5 8

DIS-
DIS- SOLVfO

SOLVED MAC- D1S-
CA).- Nit- . SOLVtO

810-
CHEM- FECAL

PER- 1CAL COLl"
TUR- DIS- CENT OXYSEN FORM
BIO- SOLVED SATUR- DEMAND (COL.
ITY OXYGEN ATION 5 DAY PE«

(JTU) (MG/L) (M6/L) 100 ML)
(00070) 100300) (00301) (00310) (51616)

2 10.2 93 I." 13

3 11.7 97 1,2 16

U 10.1 73 . 1,1 <1

3 8,8 62 !,!> 36

4 6,2. 59 1.6 36

5 11.6 62 1,1 8

5 10,2 97 2,5 <1

8 10.0 98 1.9 36

U 10.8 121 3.0 20

10 8,2 100 2.6 24

7 8.u 100 4.0 100

4 6,1 66 1.8 44

UIS-
SDOIUM SOLVED

AD- PO- ALKA- ois-.
SORP- TAS- LINITY SOLVED

ClU* STUM SODIUM PERCENT TJON SIUM AS SULFATE
(CA) t»t;) TNA) SOD]

(M&/LI f^G/L) (MG/L)
UH RATIO (K) CAC03 (SOU)

(MG/L) (MG/L) (MG/L)
(009)5) (00925) (00930) (00932) (00931) (00935) (^0«10) (00"9U5)

26 9.3 3.5

26 8,0 3,0

28 8,9 3,5

25 9.9 u,h

28 8,5 «,3

27 8.5 3.3

13 0.6 1.3

19 6,9 3.1

2<i 8.6 3.1

25 9,? 3.5

29 9.7 3.7

27 9,p 3. a

7 .2 1.1 105 5.3

t> .1 1,1 87 5.6

7 .1 1.1 90 12

9 .2 1.2 98 9.3

8 ,2 1,7 105 7,1

6 .1 1.3 94 7,5

5 .1 1.2 «4 5.3

a .2 1,0 71 5.3

7 .1 1.0 . 9a 5,6

7 .2 .9 102 6,4

7 .2 .9 102 7,0

6 .1 .9 100 7,7



ST. CROIX RIVER BASIN 429 

05341550 ST. CROIX RIVER AT STILLWATER, MN--Continued

HATER 9UALITY DATA, W*TF.» YEAR OCTOBER 197S TO StPTFM&ER 1976

DATE

OCT
22...

NOV
16...

DEC
17...

JAN

?1...
FE8
12...

MAR
IT...

APR
15...

MAY
05...

JtJN 
02...

JUL
20...

AUG
o«...SEP
is...

•

DATE

OCT
22...

SEP
15...

DATE

OCT
22...

SEP
is...

DIS 
SOLVED 
CHLO.
RIDE
(CD
(MG/D

(00940)

3.5

4.0

3.4

3.5

a .l

«.l

2.0

2.5

4.8

3.4

3.6

2.2

TIME

0700

0650

TOTAL
COBALT
(CO)

(UG/L)
(01037)

«50

<50

DIS 
SOLVED
FLUO- 
SIOE
(F)
(MG/D

(00950)

.1

.1

.1

.2

,1

. 1

.1

.1

.2

.1

,1

.1

TOTAL
FLUO-
RIDE
(F)

(M6/L)
(00951)

••

.5

TOTAL
COPPER
(CU)

(UG/L)
(01042)

30

10

DIS 
SOLVED
SOLIDS
(RESI 
DUE AT 
160 C)
(MG/D

(70300)

130

118

147

137

140

138

79

103

13*

123

130

137

TOTAL
ALUM-
INUM
(AD

(UG/L)
(01105)

170

250

018*
SOLVED
COPPER
(CU)

(UG/L)
(01040)

21

0

DIS 
SOLVED 
SOLIDS
(TOMS 
PbR
AC-FT)
(70303)

.18

.16

.20

.1*

.»"»

.1^

' .11

.10

.18

.17

.18

.10

DIS
SOLVED
ALUM
INUM
(*L)

(Ufi/D
(01106)

10

20

TOTAL
IRON
(F£)

(ue/L)
(01045)

390

370

DIS 
SOLVED 
SOLIDS SOS" 
(TOMS PEMDEP 
PE" SOLIDS
DAY) (*G/D

(70302) (70299)

607

1 190

1330

9fc?

ilJO

1240

?54f>

ilin

99A

465

5)9

459

TOTAL
ARSENIC

(AS)
(UG/L)

(01002)

1

1

018*
SOLVED
IRON
(FE)

(UG/L)
(01046)

60

0

0

6

3

3

2

- a

13

13

2

4

61

52

TOTAL
BARIUM
(BA)
(UG/D

(01007)

«•

0

TOTAL
LEAD
(PB)
(UG/L)

(01051)

200

«100

TOTAL 
NITRITE 

PLUS 
MTCATE 

(N)
(MG/L)

(00630)

,0*

,16

.37

.50

.64

.50

.15

.14

.05

.02

.01

.21

TOTAL
BERYL
LIUM
(BE)

(UG/L)
(01012)

••

0

TOTAL
LITHIUM

(LI)
(UG/L)

(01132)

1

0

DIS 
SOLVED

NITRITE
PLUS 

MTftATE 
(M)
(MG/D

(00631)

,08

.16

.37

,49

.56

.50

.15

.14

.05

.02

.01

.20

TOTAL
BORON

(B)
(UG/D

(01022)

90

60

TOTAL
MAN

GANESE
(MN)
(UG/D

(01055)

«0

100

TOTAl,
KJEL- 
DAHL 
MTHO- 
GEN 
(M)
(MG/D

(00625)

.05

.59

2,9

.71

1.2

1.1

1.1

,68

.70

,60

.63

.56

DIS
SOLVED
BORON

(B)
(UG/L)

(01020)

30

20

DI8-
SOLVED
MAN*

GANE8E
(MN)

(UG/L)
(01056)

30

0

OIS-
SOL- 
VED-
PHOS-

PHPSUS 
(P)

(MG/L)
(UObbb)

.02

,06

,01

.03

.03

.04

.06

,00

.05

.00

,01

.00

TOTAL
CAD
MIUM
(CD)

(liO/D
(01027)

0

<10

TOTAL
MERCURY

(Htt)
(UG/L)

(71900)

.0

.0

PHENOLS

(UG/L)
(3^740)

0

9

2

1

b

4

6

b

V)

a

4

1

TOTAL
CHRO
MIUM
tCR)
(UC/D

(01030)

40

0

TOTAL
MOLYb-
OfcNUM
(MO)

(UG/L)
(01062)

3

0

CIS* 018-
TOTAL TOTAL SOLVED SOLVED 018-

TOTAL 8ELE- TOTAL STRON- STRQN« VANA. TOTAL SOLVED
NICKEL NIUM, SILVER Tlu*
(NI) (SE) (46) (SR) ...,, ,,,

OIL
TIUM OIUM ZINC ZINC CYANIDE AND
(8R) (V) (ZN) (ZN) (CN) GREASt

DATE (UG/D (UG/D (US/D (UG/L) (US/D (UG/U (US/D (ue/u (MG/D (W.GVU
(01067) (011«7) (01077) (01082) (01060) (01085) (01092) (01090) (00720) (00550)

OCT
22

SEP
15

. t .

• • *

0

<50

0

0

0

<10

„

60

80

60

1.5

1.2

30

20

10

10

.00

,00

0

0



430 MISSISSIPPI RIVER MAIN STEM 

05344500 MISSISSIPPI RIVER AT PRESCOTT, WI

LOCATION.--Lat 44°44'45", long 92°48'00", in sec.9, T.26 N., R.20 W., Pierce County, Hydrologic Unit 07010206, 
on left bank at Prescott, 200 ft (61 m) downstream from St. Croix River, 300 ft (91 m) south of Chicago, 
Burlington § Quincy Railroad bridge, 800 ft (244 m) south of bridge on U.S. Highway 10, and at mile 811.4 
(1,306 km) upstream from Ohio River.

DRAINAGE AREA.--44,800 mi 2 (116,000 km2 ), approximately. 

PERIOD OF RECORD.--June 1928 to current year. 

REVISED RECORDS.--WSP 1508: 1941. WRD MN-74: 1973

GAGE.--Water-stage recorder. Datum of gage is 649.50 ft (197.97 m) above mean sea level. Prior to Aug. 2, 1932, 
nonrecording gage at railroad bridge 300 ft (91 m) upstream at following datums: June 3, 1928, to Sept. 30, 
1929, 19.27 ft (5.873 m) higher; Oct. 1, 1929, to Sept. 30, 1930, 17.68 ft (5.389 m) higher; Oct. 1, 1930, 
to Aug. 1, 1932, 19.28 ft (5.877 m) higher. Aug. 2, 1932, to Oct. 30, 1938, water-stage recorder at present 
site at datum 19.28 ft (5.877 m) higher; Nov. 1, 1938, to Sept. 7, 1971, water-stage recorder at present site 
at datum 50.00 ft (15.240 m) lower. Auxiliary water-stage recorder 10.7 mi (17.2 km) downstream from base 
gage.

REMARKS.--Records good. Some regulation by reservoirs, navigation dams, and powerplants at low and medium stages, 
Flood flow not materially affected by artificial storage.

AVERAGE DISCHARGE.--48 years, 16,200 ft 3 /s (459 m 3 /s), 4.91 in/yr (125 nun/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 228,000 ft 3 /s (6.460 m 3 /s) Apr. 18, 1965, gage height, 43.11 
ft (13.140 m); minimum daily, 1,380 ft 3 /s (39.1 m 3 /s) July 13, 1940; minimum gage height, 15.08 ft (4.596 m) 
Aug. 29, 1934, present datum.

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 72,800 ft 3 /s (2.060 m 3 /s) Apr. 4, gage height, 33.35 ft (10.165 m); 
minimum daily, 2,500 ft 3 /s (70.8 m 3 /s) Sept. 2; minimum gage height, 24.51 ft (7.471 m) Nov. 28.

DAY OCT

DISCHARGE, IN CUBIC F£kT 

MOV DEC JAN

SECOND, HAThR YEAH OCTOBER 1975 TO SEPTEMBER 1976 
MEAN VALUES

FEB MAY JUL AUti SkP

1
2
3
H
5

b
7
8
9

10

n
i?
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
26
29
30
3)

TOTAL
MEAN
MAX
MJN
CFSM
I*.

CAL YR
WTR YR

S950
9530
9680
10400
10200

10600
10300
10500
9400
9160

9600
10000
9060
9520
9320

9920
9450
9550
9670
9210

9360
10«00
10JOO
10100
10200

10400
10600
11500
12200
11800
11200

10900
10500
10300
10100
10300

1 0100
10500
10300
10600
12600

12300
11700
13000.
14(0150
14100

13900
13700
13600
13000
14300

15600
16600
16100
15300
14300

12500
10100
11100
12200
12700

...

312320 377000
10070
12200
8950
t?2
.26

1975 ,TOT*L
1976 ITOTAL

12570
16800
10100

,28
,31

13300
12700
12600
13000
14100

14800
14400
13100
12700
12700

12700
13200
12800
12000
12200

9700
9720
7850
7950
8620

10600
10400
10300
10100
9360

9680
9970
10100
9490
9970
9860

350970
11320
14800
7850
.25
.29

8195610 MEAN
«4760io MEAN

10000
V940
10400
8620
mo
6020
9490
6660
6260
9060

9500
95.00
9910
9580

. 9Q70

9060
9440
9030
8570
6860

6540
6660
9440
6800
9590

6960
6670
6790
6110
8960
9350

281050
9066
10400
7730
,20
,23

22450
12230

9250
9JJO
62)0
8950
8100

8560
P340
9060
9020
9310

9540
9390
9480
9500
9580

9530
9760
10200
10600
10500

IQ400
10100
10600
10700
11500

11500
12100
13100
13600

--.
...

289630
9987
13600
6100
,22
.24

MAX
MAX

tuooo
14000
13000
14400
14000

14200
14100
14300
14600
14600

15100
15600
16000
15600
16300

16100
17200
17700
16200
19300

20900
23400
24600
25900
26200

31700
33900
35100
37100
36400
46600

656900
21190
46600
13000

.47

.55

112000
72200

62800
67800
71000
72200
72000

70100
66300
61100
56500
5.1000

49300
45700
42200
39800
38100

35800
33600
32600
31700
30600

29600
28400
27700
27700
27000

25500
24900
24200
23400
21200

...

1292000
43070
72200
21200

,96
1.07

MIN 4190
MIN 2500

18900
17800
16900
16500
15700

14100
S3200
ueoo
14200
13900

12700
11600
11500
11000
11200

10800
9780
9890
9140
6100

8140
8370
9050
7400
7060

6820
5920
7050
6960
7170
7010

341660
H030
18900
5920
,25
.28

CFSM ,50
CFSM ,27

7230
7330
7630
6720
6550

6640
6150
5730
5750
5800

5860
6660
6460
6100
6440

6120
6600
6820
6330
6350

6290
8300
7830
0260
6580

6460
6600
6690
6940
7050
...

206490
6883
6350
5730
,15
.17

IN 6,
IN 3,

7620
6760
76SO
7180
6560

6770
5750
6310
6270
5800

6110
5420
5270
5390
4650

5090
4670
4770
44SO
4430

4160
3940
4560
5100
4720

4J70
4740
4420
4060
3930
4260

165010
siib
7610
3910
^2
.14

81
72

4400 3230
5750 2500
3640 2860
3720 3440
3890 3030

3720 2740
3830 2840
3660 2690
3660 2560
3530 2860

4540 2610
3940 269Q
3660 2560
3950 *930
4040 2740

3470 3000
3720 3170
3400 20/0
3300 3010
3200 3270

3340 3400
3360 3390
3400 *UO
3430 2960
3480 5170

2930 3060
3080 $920
3200 3200
3130 3360
3340 3390
2S80 "«•—

112730 90050
3636 4002
5750 $440
2560 2500
,06 ',07
,09 ,07
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LOCATION.--Lat 44°36'36", long 92°36'36", in SW%NW% sec.10, T.113 N., R.15 W., Goodhue County, Hydrologic Unit 
07040001, on right bank on downstream side of dam, 5 mi (8 km) northwest of Red Wing, and at mile 796.7 
(1,282 km) upstream from Ohio River.

DRAINAGE AREA.--46,600 mi 2 (120,700 km 2 ), approximately. 

PERIOD OF RECORD.--Water years 1969 to current year.

PERIOD OF DAILY RECORD.--
SPECIFIC CONDUCTANCE: May to September 1976. 
pH: May to September 1976
WATER TEMPERATURES: August 1969 to current year. 
DISSOLVED OXYGEN: May to September 1976

INSTRUMENTATION.--Water temperature recorder since -August 1969, water quality monitor since May 1976.

COOPERATION.--BOD and bacteria data furnished by Metropolitan Waste Control Commission, St. Paul, MN. Discharge 
data furnished by the St. Paul District, Corps of Engineers.

QUALITY PATA, WATER YfAP OCTOBER 1975 TO StPTE*8ER J976

DATE

oCT
3o...

MOv
2o...

Die
lb...

13...
ffcH
10...

*!?...
it...

tfAv
Oa...

JUM

Oi . , .
JUL 
21...

*03
Stp'"

2?...

TIME

0820

0740

0700

073^

0730

0710

0715

0715

0750

0730

072?

0«00

DIS-

(CFS) 
(00061 )

11000

1)800

11600

8100

87«>0

iu«2o

40-500

15200

8220

350C

3860

3300

SPF- BIO- 
CIFIC . CHEM- CECAL 
CON- COLOR PfcR- ICAL COLl" 
DUCT- ATP (PLAT- TUR- DIS- CiwT OXYStN FOR* 
ANCt PH T^MpfR- Tf-MPE"- IMOM- BID- SOLVED 5ATUR- OtwANO (COL. 
CMICHO- ATtJRt ATUHt COBALT 1TY OXYGfeN ATIO" 5 DAY Pt« 
i«HOS) (UNITS! (DES C) ("EG C) UNITS) (JTU) (MG/L) (MG/L) 100 ML) 
(00095) (00400) (000?<1) (00010) (00080) (00070) (00300) (00301) (00310) (31616)

365

340

«00

440

390

390

S15

340

400

3«0

3flO

390

8.1 -- 9.0

8.2 2.5 7,0

e,3 -«,o ,0

7,fl -7.1 ,0

7,8 J,5 ?,5

7,6 .4.0 3.0

7,9 17. 0 13,0

6,5 8,0 11.0

8,2 ??,0 19.0

8.R ?1.0 26.5

8,7 10,0 24,5

*.*» «.0 ta,5

15

?5

35

25

17

15

y Cj

y c^

16

25

70

35

25

7

^

6

5

9

11

12

15

15

15

25

9,0

10,0

12,7

12,0

1U.O

10,«

10.2

11.0

7.6

e.o

9,3

9.6

60

65

89

85

75

79

99

102

84

101

113

96

3.0 1£4

1.2 64

3,0 4

2.5 8

2.4 28

3.4 <1

4.U 64

5.<J <1

6.3 4

5.9 330

7,2 500

6,B 4
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QUALITY DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

DATE

OCT
30...

NOV

JO,,,
DEC
56, ,,

JAN
13...

FEB
10...

MAR

02...
APR
<".,,

04,,,
JtjN
0$ ...

Ji'L
21...

AUG
03...

SEP
?2...

DATE

OCT
30...

NOV
20...

DEC
16...

JAN

13...

10...
MAR
02. ,,

APR
10...

MAY

o«...
01. ,.

JIJL
?1 . . .

Al.lG
03...

SEP
?2...

STREP.
TOCOCCI
(COL-
ONUS
PER

100 ML)
(31679)

<1

It

8

tilt

28

48

«8

130

250-

140

<1

730

DIS
SOLVED
CHLO-
RIOf
(CD
(MG/L)

(00940)

16

13

15

15

15

16

8,0

1 1

)6

17

24

?5

HARD
NESS
(CA,MG)
(MG/L)

(00900)

170

160

180

180

180

190

140

160

160

160

180

170

DIS
SOLVED
FLUO-
RIDE
(F )

(MG/L)
(00950)

.1

.2

.2

.?

.2

.2

,1

.2

.2

.3

.2

.3

NON-
CAR

BONATE
HARD
NESS
(MG/L)

(Of>902)

lu
8

13

4

6

24

28

22

00

17

30

27

DIS
SOLVED
SOLIDS
(RESI
DUE A!
180 C)
(MG/L)

(70300)

223

210

203

2<*5

256

233

210

?15

255

200

?U(J

232

DIS
SOLVED
CAL
CIUM
(CA)

(MS/L)
(009lt>)

43

<*<?

46

06

«t>

40

36

39

49

3g

45

. «*!

DIS
SOLVED
SOLIDS
(TONS
PtR

AC-FT)
(70303)

.30

.29

.33

.33

.3 1?

.3?

.29

.29

.35

.27

.33

.32

DIS
SOLVED
MAG
NE
SIUM
(MG)

(MG/L)
(00925)

15

14

15

16

16

16

13

10

15

15

16

DIS-
gnL viD
SOLIDS
(TONS
PFR
DAY)

(70302)

6*>2n

6690

7610

5360

6070

932"

PJOOO

8«20

5660

1890

2500

?070

DIS
SOLVED
SODIUM
CNA)

(MG/L)
(00930)

13

11

12

13

i<i

13

7.3

10

14

u
19

20

SUS
PENDED
SOLIDS
(MG/L)

(70299)

32

21

6

3

6

13

33

47

16

21

25

24

PERCENT
SODIUM

(00932)

14

13

13

13

10

13

10

12

10

16

19

20

TOTAL
NITRITE

PLUS
NITRATE

(N)
(«6/L )

(00630)

,2<i

.29

.06

.62

.75

.77

.38

.20

.22

1 ,0

.55

1.7

SODIUM
AD

SORP
TION

RATIO

(00931)

,4

,4

,0

,4

,S

,4

.3

.0

.5

.5

.6

,7

DIS
SOLVED

NITRITE
PLUS

NITKATf
CO

(MG/L)
(00631)

,2U

.27

.06

.60

.7"

.75

.38

.19

.,<?

.12

.04

1.7

DIS
SOLVED
PO
TAS
SIUM
(K)

(MG/L)
(00935)

2,8

2.2

2.0

3.0

2,9

2.9

2.8

2.6

2.8

2,3

2.8

2.7

TOTAL
KJEL-
OAHL
NITRO
GEN
(N)

(MG/L)
(00625)

3.1

2.2

1 .8

1.6

1.8

2.1

2.0

2,0

1.9

1.5

2.0

! .0

ALKA-
LlNlfY

AS
CACUi
(HG/L)

COOU10)

159

155

163

176

175

164

116

133

144

102

108

141

DIS
SOL
VED-
PHOS

PHORUS
(P)

(MG/L)
(W0t>66)

. 10

.07

,12

.17

.17

.15

,06

.02

.10

.10

.07

.07

DIS
SOLVED

SULFATE
(304)
(MG/L)

(00945)

18

17

19

23

24

26

34

31

32

22

27

26

PHENOLS

(U6/L)
(3*730)

4

2

7

2

10

6

7

<l

0

4

8

1
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QUALITY DATA, W»TE* YEAR OCTOBER ws TO SEPTEMBER 1976

O*TE
TIME

TOTAL 
FLUO- 
RIDE

(MG/L)

TOTAL
ALUH-
(AL) 

(UG/L)

DIS 
SOLVED
ALUM*
INUM 
(AL) 

(UG/L)

TOTAL 
ARSENIC 

(AS) 
(UG/L)

TOTAL 
BARIUM 
(BA) 

(UG/L)

TOTAL 
BERYL- 
LIUM 
(BE) 

(UG/L)

TOTAL 
BORON 

(B) 
(UG/L)

DIS.
SOLVED 
BORON 

(8) 
(UG/L)

TOTAL 
CAD-
MIUM
(CD) 

(UG/L)

TOTAL
CHRO 
MIUM

(UG/L)
(00911) (01105) (01106) (01002) (01007) (01012) (01022) (01020) (01027) (01U3«)

OCT 
so..,

SEC
22... 0800

0820

.3

360

220

10

10

200

100

ao
140

70 

IIP

10

DATE

OCT
30.., 

8EP
22..,

TOTAL 
COBALT 
(CO)
cue/u

TOTAL 
COPPER 
(CU) 

CU8/L)

DIS- 
SOLVED 
COPPER 
(CU) 

(UO/L)

TOTAL 
IKQN 
(ft)

(UC/L)

DIS 
SOLVED 
IRON 
(FE) 

(UG/L)

TOTAL
LEAD 
(PB) 

(UO/L)

TOTAL 
LITHIUM 
UI)

cue/I)

TOTAL 
MAN- 

GANESE
(MN)

(UG/L)

DIS- 
SOLVED
MAN 

GANESE
(«N)

(UG/L)

TOTAL
MERCURY

(Mft)
(US/L)

TOTAL 
MOLYB 
DENUM
(MO)

(UC/L)
(01037) (010«2) (010UO) (01045) (010U6) (01051) (01132) (01055) (010563 (71900) (01062)

<50 

«50

13

2

730

500

10

10

700 

«100

5

10

170 30

0

2.3

.0

DATE

TOTAL 
NICKEL 
(M) 

(US/L)

TOTAL 
SELE 
NIUM 
(SE) 

(U6/L)

TOTAL
SILVER 
(AG) 

(UG/L)

TOTAL
STRON 
TIUM
(S») 

(UG/L)

018* 
SOLVED 
STRON 
TIUM 
(SR) 

(UG/L)

DIS 
SOLVED 
VANA 
DIUM 
(V) 

(UG/L)

TOTAL 
ZINC 
UN)

(UO/L)

DIS 
SOLVED
ZINC 
CZN)

(UG/L)

CYANIDE
(CN) 

CM6/L)

OIL
AND 

GREASt
(MG/L)

(01067) (01147) (01077) (01082) (01060) C010B5) (01092) (01000) COOT20) (00550)

OCT
30.,. 

SEP
22...

100 

<50

HO 

120

110

120

1.5 60

6

30

0

.00

11

*ATg;R QUALJTV DATA, w»T£R YEAR OCTOBER 1975 TO

T!»«F

OCT, 
30...

0!S-

GROSS
ALPHA 

AS

SUS- 
PfcNOFO
GROSS
ALPHA 

AS

OIS

GROSS
BETA
AS

SU5- 
PfcNDfiO
s»nss
BETA 
AS

GROSS
BETA

AS SR90

5US-

GROSS
B&TA

AS SR90

OIS TOTAL 
PUT- 
RAPLE

»ESIDUt

TOTAL

MLT-
RABLt

RtSJOUE
U-»>JAT, U.NAT. CS-137 CS-13T MfTMOO)

(UG/Li fUC/L) (PC/L) fPC/L) (PC/D tPC/U) fPC/L) (MG/L)

1.3

(03516) (80050)

1." ,9

(«0515) (00530)

230
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SPECIFIC CONDUCTANCE (MicRn«Ho$/CM AT ?s DEI;, o, WATER YEAR ocToetn 1975 TO 3EPTtMeER 1976

DAY

FEBRUARY 

MJN MEAN

MARC*

MI* *EAN

APRJt

MI* HEAN

MAY

WIN MEAN

11
12 
,5

15

tt.
17
18
19
20 

2) 426 «03

27
£8

30

<*37 «18 427

4^4 419 421
428 420 U2S
43<> 431 437
437 426 430
441 «21 431
ua7 438 442

JUNfc 

MAX "IN »«tAN

45? 439 aaa

JULY 

MAX MJN

AUGUST 

«1N

SEPT£*8tR

6
7
fl 
9

10

11 
1?
13
14
15

16
17

394 386 391
3«6 35ft 371
371 35S 363
369 350 360

360 345 353
374 356 364
"IS 373 396
419 398 407
422 4U5 414

24

2P
29
30

Yf-AB <I52 345 407
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PH (UNITS), wATFR YEAH OCTOBER 197*i TO SEPTEMBER 1976

435

FEBRUARY

H
12
13
i a 
is

i?
IP
19
20

?6 
?7

50
41

MAHCH

MJN MEAN

AUGUST

8.7 
8.6 
6.6 
6,6 
8,7

8.7
e.6

6.4

MAY 

MIN MEAN

6.4
8.5 
0,5
8.6 
6.6

8,5 
6.5

8.2 
6.2

6.5
6.5
6.6 
8.7 
6,6

6,6 
8,6 
8.5 
8,4 
6.4 
6,3

StPTEMBtR

fit AN

13 
la

8.5 '8,6

6,7

6.4
e.a

8,a 
e,a 
8, a
8,4

8,4
e.«
8,3
e.i
6,3

6,5
a. <t

6,4 
8.4 
6.3 
8,3

R.fl
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9
10

11 
1? 
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MISSISSIPPI RIVER MAIN STEM
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OXYGEN (Od), MG/L. WATER VMR OCTOBER 1975 TO SEPTEMBER 1976

FEBRUARY MARCH APRIL

MEAN MEAN

17 
t«
19
20

21

24

30
31

I n

II 

13

15

16

^a 
85

29
SO 
31

JUNE

7.0 7.S

JULv AUGUST

13,1
13.1
13.0
13.0
11.3

12,2
12,0
11.5
9. a
8. a
8,2

9.6
11.9
11.1
11.2
10,3

9,7
11,0
9.0
8,4
7.7
7,3

H.7
i2,6
ii. e
it, 7
10, e

n.o
ii.4
9.9
a. 9
8,0
7,6

SEPTEMBER

10.2
9,9

10,0
10, i

9.6
». a
7.6
0,4
5.6

...

7,3
9,1
8,6
8.9

0,4
7.6
6.1
5,7
5.6

III

9.7
9.4
9,2
9,5

9,0
fl.O
6.7
6.1
5.6

——

13,1
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TtMPE«ATU»E (DE<», C) fit WAU», WATER YEAR OCTOBfH 1975 TO StPlfHBEK 1976

437

DAY

1
2
3

6
7
e
9

10

11
12
13
10
15

16
17
16
19
20

21
22
23
20
25

26
27
26
29
30
31

MONTH 

YEAR

DAY

1
2
3
0
5

6
7
6
9

10

11
12
13 
1«
15

16
17
16
19
20

21
22 
2$
24
25

26
27 
26 
2* 
10 
31

MONTH 

YEAR

OCTOBER 

MAX **IN

l<>.5
15.0 
15.0
16.0
17,0

17,0 
17,0 
16.5
17.0 
16,0

15,5 
15.5 
16.5 
1.7.0 
17.0

10.5
10.5
10,0
li.5
10,0

10.0 
10.0
10,0 
10,0 
13,0

12,0 
11,5
12,0 
11.0
11,0 
11,5

17.0

29.0

MAX

6,0 
7,0 
6.5 
7,0 
8.0

8.5 
9,0 
9.^ 
10.5 
10.5

10,5 
11.5
12.0 
13.0 
10,0

15.0 
15.0 
15.0 
15.5 
15,5

15,0 
15,0 
15.0 
15.5 
13.0

10.0 
10.0 
15.0 
10.5 
15,0

15,5

29,0

15,o
10.5 
1«,5
15,0 
15,5

15,5 
16.0 
16.0 
16.0 
15,0

10.5 
10,0 
15.0 
15.5 
10,5

l«.o
10,0 
li.5 
14,0
13.0

13.5
13.5
13. 5 
13.0 
12,0

11.5 
11.0 
10,5 
10,5
10,0 
10,5

10.0

0.5

APRIL

MIN

0.5 
5.0 
5.5 
5,n 
6.5

7,0 
7.5 
7,5 
6,5
9.0

9.0 
9,0 

10. ft 
11,0 
12.0

13.0 
10. n 
10.5 
10.0 
10.5

10,5 
10.0 
1J.5 
12.5 
12.0

12,0 
12,5 
13.0 
10,0 
!«,*

0.5

0.5

NOVEMBER 

MAX HIN

1 1,0
11, •»
12,5
12.0 
.12,0

12,5 
13.5 
12.5
12,0 
10,5

9.5 
9,5
8,0 
7,5 
7,5

8,0
8.5 
8,5 
«•<> 
9,0

6,5
5.0
5.0 
5,0 
3.5

3,0 
3,0 
2,5
3.0
2.5

13.5

MAX

15,0 
10.5 
13,0 
10,f) 
15.0

10,5 
10,5 
15,o
16, 0
17,0

17.5 
17,0 
16,5 
17,5
18,0

18,0 
18,0 
16,5 
16,5 
20,0

19,5 
19,5 
19.5 
20,5
?0,0

20,5 
20,0 
20.5 
1«,5 
20,0 
20.0

20,5

10.5
11,0 
11,0
11,0 
11,0

11,5
12.0 
lrf.0 
10.5 
9.5

9,5
8,0 
7,5 
7,0 
7.0

7,0
7,5
6, ft 
8,5
6,5

5,0 
0.5
0,5 
3.5 
3,0

?.5 
2.5 
2.5
?.•»
1,5

1,5

HAY

MIN

10,0 
12,5 
12.0 
12,5 
13,5

13,5 
13,5
10,0 
15.0 
16,0'

16,0 
16.0 
16,0 
15,5
17,0

17,0 
15,5 
17,0 
17,5
18,0

16,5 
19,0 
18,5 
10,0 
19,0

19,5 
19,5 
19,5 
19,0 
18,5 
19,5

12,0

OfCtMBt

MAX

1.5
2,0 
2,0
fc.O 
2.5

2.0 
1.5 
2,o 
2,5 
2.5

?.o
1.5 
2.0 
?.<> 
1.0

i.o
1 .0 
1.0 
1,5 
1,0

l.o 
l.o
1.0 
1 .5
1,0

1,0 
1.0
l.o 
1.5
1.5 
!,">

2.5

JUNf

MAX

21.11
21.5
22.0 
22.5 
23.0

23,5 
?o,5 
25,0 
20.5 
26.0

26,0 
26,0 
?6.0 
26,0 
26.0

20.0 
23.5 
?3.5 
22,0 
?3.5

?3,*> 
20,5 
20,5 
20,0 
20,0

23,5 
23,5
20,5
20,0 
?0,0

26.0

p JANUARY

MIN MAX MIN

1.0
1,5 
1.5
1.5
2.0

1,5 
1.0 
1,5 
1.5 
1.5

1.5 
1.5 
1.5
l.o 
1.0

1.0
l.o
0,5 
1,0 
1,0

1,0 
1.0
l.o
1,0
1.0

1,0 
1.0 
1,0 
1.0
1,0 
1.0

0,5

MIN

19,5
20.0 
21.0 
21.5 
2?,P

22.5 
23,0 
r'O.O 
23,5 
20,0

25,0
25.0 
25.0 
20, n 
20,0

?3.o 
22.5 
22.0 
21.0 
21.5

22.5 
23,0 
23.5
23.0 
22.5

23,0 
23.0 
23.0 
23.n 
22,5

19.5

1.0
1 ,0 
1.0
1.0 
1.0

1.0
l.o
0,5 
l.l- 
1,0

1.0 
1,0 
1.0 
1.0 
1.5

1,0
1.0 
1 ,0 
1.5 
1,5

1,5
2,0
1.0 
1.5 
1,0

1,0 
1,0 
1.5 
1.5
1.5 
1,5

2.0

MAX

<»0.5 
20,5 
25,0 
25,5
?6,U

26,5 
27,5 
27,0 
26,0 
26,0

28,5 
27,5
28,0 
29," 
28,5

2/.0 
27,0 
26.5 
26,5 
27,0

27,5 
27,0 
28.5 
28.0 
27,5

29.0 
26.0 
2»,5 
26,0 
28.5 
26,5

29,0

1.0
1.0 
1,0
1,0
1.0

1.0
0.5 
0,5 
0.5 
0.5

0,5 
1.0 
1.0 
1.0 
1,0

l.o
6,5
l.o
1.0
l.o

i.o
1.0
1.0 
1.0 
1.0

1,0 
1.0
l.o 
l.o
1.0 
1.0

0,5

JULY

MIN

23,0 
23.0 
23,5 
20,0 
20.5

25,0 
26,0 
26,0 
26.0 
27.0

27,5 
26.5
26.5 
27.5
27,0

26,0 
25.5 
25,5 
25,5
26,0

26,0 
26.0 
27.0 
26.5 
26,5

27.0 
27,5
27,0 
27,0 
27.0 
26.5

23.0

F'tBRUAKY 

MAX «!»•

1.5
1.0 
1.5
1,5 
1,5

£.0 
1.5 
1.5
2.0
*.o

1.5 
2,0 
1.5 
1.5
2,0

2,0
2,0 
2.0 
2,0 
2,0

2,0 
2,0
2,5 
3,5
3.0

3,5 
*«5 
3,5
3.5

III

3,5

1.0
1.0 
1.0
1.0 
1.0

1.0 
1.0 
1.0 
1.5 
1.5

1.5 
1.5
1.0 
1.0 
1.5

1,5
1.5
2.0 
2.0 
2.0

2,0 
1,5
1.5 
2,5
3.0

3.0 
3,0 
3.0 
3.0
I"

1,0

AUGUST

HAX

26,5 
26,5 
26,5
27.0 
27,0

26,5
26,0 
25,5
26,0 
25,5

27,5
26,0 
27.5 
26.5
25,0

20.5 
20.0 
25,0 
25,5 
26,0

26.0 
27,0 
26,5 
26,5 
26,5

26,0 
27,0 
26,0 
20,0 
23,5 
20,5

26,0

MIN

26.0 
25,0 
26.0 
26.0 
26,0

25,5 
25,0
20.5 
20.5 
25,0

25,0 
26,0 
26.5 
25,0 
20.5

20,0 
23.5
23,5 
20.5 
25.5

25,0 
25.5 
25.5 
25,5
26,0

25.5 
26.0 
20,0 
23.5 
23,0 
23.5

23.0

MAKCM

MAX HIM

3,0
2.0
2.0
U5 
1,5

1,5
2,0 
2,0 
2,0 
2,5

2,5 
2,5 
2,5 
2.5
3,0

2,5
2,5 
3,5
5,5 
5,5

0,5 
0,5
6,0 
6,5 
6,5

7.0 
6,5
7,0
7,0
6,0 
5,5

7,0

2,0
2,0 
1,5
1 C,3

1,0

1.0 
1,5 
1.5
2,0 
2,0

2,0 
2.0 
1,5 
2,0 
2,0

2,0
2,0 
2,5 
3,5 
«,5

3,0 
3,0
t»5 
5,0 
5,0

5,5
5,0 
5.0 
6,0
5,0 
5,0

1.0

SEPTfcHBER

HAX

20,5 
23.0 
23,5 
22,5
22,0

2<e,o
22.0 
23. 0
22,5 
21,5

21,5 
21,5 
21,5 
21.5
20,5

20,5 
20,5 
21.0 
21,5 
21,0

20,0 
19,0 
19,0 
18,0 
16.0

16.0 
16,0 
17,0 
17,0 
17,0

2«,5

MIN

23.0 
22,5 
22,0 
22.0 
21,5

21,5 
22.0 
22,5 
22,0 
21,0

*1,0 
<*liO 
21,5 
2l,0 
20,0

19,5
2o,0 
20,0 
20,5 
20.0

19,0
ie.5 
is,o
J7.5 
17,5

17,5 
17,0 
$6,5 
16,5 
16,5 
•»•>

16,5



438 VERMILLION RIVER BASIN

05345000 VERMILLION RIVER NEAR EMPIRE, MN 
(Formerly published as Vermillion River near Empire City)

LOCATION.--Lat 44°40'00", long 93°03'17", SW%NW% sec.24, T.114 N./R.19 W., Dakota County, Hvdrologic Unit
07040001, on right bank and just downstream from County Road 79, 2 mi (3.2 km) west of Empire and 4 mi (6.4 km) 
northeast of Farmington.

DRAINAGE AREA.--110 mi 2 (285 km 2 ).

WATER-DISCHARGE RECORDS

PERIOD OF RECORD.--May 1942 to June 1945 (no record during July, August, and September 1944), September 1969 to 
September 1973 (discharge measurements only), October 1973 to current year,

GAGE.--Water-stage recorder. Datum of gage is 851.99 ft (259.687 m) above mean sea level, (levels by Corps of 
Engineers). April 12, 1942, to June 30, 1944, and October 1, 1944, to July 7, 1945, nonrecording gage at 
same site and datum.

REMARKS.--Records good except those for winter periods, which are fair.

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 2,030 ft 3 /s (57.5 m 3/s) Sept. 18, 1942; maximum gage height 
observed, 6.40 ft (1.951 m) Mar. 13, 1945 (backwater from ice); minimum daily discharge, 8.4 ft 3 /s (0.24 m'/s) 
Jan. 15, 1975; minimum gage height, 1.65 ft (0.503 m) Jan. 8, 9, 1975.

EXTREMES OUTSIDE PERIOD OF RECORD.--Flood in April 1965, reached a stage of 7.5 ft (2.286 m) from information by 
local resident, discharge 6,200 ft 3 /s (176 m3 /s) from rating extended above 2,100 ft 3 /s (59.5 m'/s).

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 664 ft 3 /s (18.8 m3 /s) Mar. 13, gage height, 5.66 ft (1.725 m); 
minimum, 12 ft 3 /s (0.340 m 3 /s) Sept. 8, gage height, 1.58 ft (0.482 m).

DISCHARGE, IK CUBIC FEfeT PER SECOMD. «AT£» YEAR OCTOBER 1975 TO SEPTEMBER 1976 
WEAN VALUES

DAY

1
f
1
a
*

h
7
ft
9

JO

1 1
(2
)3
ia
15

16
17
IP
1 9
20

21
22
23
24
25

26
27
2ft
29
30
31

TOTAL
MEAN
MAX
MJN
CFS M
IN,
AC-FT

CAL Yfi
WT» VR

OCT

35
35
34
3<i
33

3?
32
3?
3?
32

32
32
31•^1

*0

31
30
30
?t»
3o

29

?9
30
3)

30
29
2ft
28
?ft
28

956
30,8

35
?8
.28
.32

1900

1975 TOTAL
1976 TOTAL

MQV

?ft
2ft
•2ft
2ft
?8

28
?ft
2«
35
US

56
6ft
61
5a
U7

uu
a 1
ilO
39
fcS

82
75
69
6ft
6«

68
6ft

68
69
6ft

...

1514
50.5

8?
28
.46
.51

3000

2*899,8
1 4910,0

DEC

68
67
65
63
62

(so
59
58
57
55

53
50
47
uu
al<

37
34
3«
34
34

34
34
34
34
34

34
34
34
34
34
33

1394
45,0

66
33

,41
,47

2760

MEAN
MEAN

JAM

33
33
jj
33
3?

3?
3?
3,5

31
31

31
M
3"
3"
™

30
30
SO
30
30

30
30
50
30
30

30
30
31
31
31
3!

95fl
30,9

33
30
.28
.32

1900

62.7
40,7

FEB

31
31
31
31
3t

31
31
31
31
31

31
32
3H
35
91

187
104
81
70
59

52
45
4S
47
55

61
64
61
55

...

...

1523
52.5
167
31

,4f<
.52

30?0

MAX loan
MAX 4?6

MAR

49
46
45
43
69

70
39
39
39
3B

30
137
42*
175
tit

97
b2
79

131
179

153
108
93
87
79

79
80
75
81
134
210

3112
100
42*
3fl

.*>!
t.05
61 70

HIM
*IN

APR

164

119
102
94
89

63
77
74
70
67

6u
61
60
64
*4

61
59
60
61
60

58
56
56
64
66

61
58
55
53
50

...

2130
71.0
164
50
.65
. 72

4220

8,4
13

MAY

' 46-
45
46
47
46

45
43
41
39
37

36
37
37
38
37

36
36
36
35
35

35
34
33
33
33

32
31
32
32
32
31

1156
37,3

47

31
. 34
. 3'

2290

CFSM ,57
CPSM .37

JUN

31
30
29
28
26

26
26
25
25
27

26
25
24
24
26

27
25
28
26
25

24
24
24
24
24

23
23
21
24
24

...

764
25.5

31
21

.23

.26
1520

IM 7,74
IN 5,04

JUL

23
22
21
21
20

18
19
18
18
16

17
16
17
16
16

15
16
16
16
15

14
15
14
14
14

15
15
18
16
17
16

524
16.9

23
14

,15
.18

1040

AC-FT
AC-fT

AUG

15
14
14
14
15

14
14
13
13
13

16
15
15
15
16

15
16
15
15
14

14
13
14
13
14

14
14
14
13
10
14

442
14.3

16
13

.13

.15
877

45420
29570

SEP

15
15
15
14
14

14
13
13
14
14

14
14
15
16
15

15
14
14
16
15

15
15
15
15
1&

14
14
15
IS
15

"*" .'

437
14.6

16
13

,13
.15
867



VERMILLION RIVER BASIN 

05345000 VERMILLION RIVER NEAR EMPIRE, MN--Continued

WATER QUALITY RECORDS 

PERIOD OF RECORD.--Water years 1973 to current year.

PERIOD OF DAILY RECORD.--
SPECIFIC CONDUCTANCE: February 1974 to current year. 
pH: February 1974 to current year. 
WATER TEMPERATURES: February 1974 to current year. 
DISSOLVED OXYGEN: February 1974 to current year.

INSTRUMENTATION.--Water quality monitor since February 1974.

REMARKS.--Monitor malfunctions resulted in less than 80 percent of data being recorded.

COOPERATION.--BOD and bacteria data furnished by Metropolitan Waste Control Commission, St. Paul, MN.

439

DUALITY DAU, KATfcK YtAR OCTOHfc* TO SEPTfcMBtH 197«»

DATE

QCT
20...

NOV
13...

DEC
17...

JAN
!"».,.

20...
MAR

15...
APR
2?...

MAY

11...
JUKI
15...

JUL
27...

AUG
12,

SfcP
20...

TIME

1000

1310

1200

1?00

1145

1030

1 100

1300

1130

1130

1230

1135

iNSTAtM.
TANtOUS

DIS
CHARGE
(CFS)
(DOOM)

32

63

iu

29

57

100

su

36

26

17

! «

IB

SPfc- 
CJFIC
COM-
OUCT-
Ahiffc

( M 1CKO»
MHOS)
(00095)

6bU

601

670

700

575

UOD

b'6"

hiy

S95

b90

6SB

609

AIR
PH TEKPE**-

AT||R|-
(UNJTS) (DtG C)
(ooaoo) (0002")

8,0 )7,0

7,8 S.O

7.8 . l h . y

7,5 .0

7,8 a,n

7 , b , P

7.9 12.0

8,0 i (, . o

7, a 17,0

8.! 29,0

8.1 ?P,0

8.0 ?0,0

TfcMfif K-
ATURt
(OF& C)
( o 0 n i o )

9»°

a.o

.0

.0

5.0

1 .0

11.5

l?,o

lfi.0

?a,o

23,0

1S.O

COLOR
(PLAT
INUM-
COBALt
UNITS)
(00080)

15

22

17

15

35

a5

9

3

^

12

12

7

TUR
BID
ITY

iJTM)
(00070)

g

2

u

10

8

13

a

2

10

2

7

ti

018-
SDLVfcO
OXYGEN
(MG/D

(OOSOO)

8.8

11.0

10,1

8,2

9,7

10, i

9,0

10.2

5,5

8.U

6,1

9.2

PfcK-
CENT
SATUR
ATION .

(00301)

78

92

71

58

7«

75

65

97

59

96

73

9i

BIO 
CHEM
ICAL

OXYGtN
DEMAND
5 DAY
(MG/L)

(00310)

2,0

5, i

2.5

1.7

6,i

5,6

1,6

2,2

4,1

1.2

2,8

I* 4

hfcCAL
COU-
f'OKM
(COL.
PfR

100 ML)
U1616)

ISO

33o

<4

76

0

24

16

<1

34UO

3?

400

iJiO



440 VBRMILLION RIVER BASIN 

05345000 VERMILLION RIVER NEAR EMPIRE, MN--Continued

QUALITY DATA, YEA« OCTOBER 197 1? TO SEPTE.MBKR J976

STOtP- NON"
T"COCCT LAk.
(COL- HftHD- IR'NATfc
HNiIt-.S *ESS HARO-
PKK (CA,«G) NtSS

riATK 100 *l, ) ( M G/L) (Mfi/L)
(31670) fon9on) (H09o2)

OCT
20,,. '4? 290 'J7
MW
13, ,. 526 26n b2

DF.r.
17.., 1? 32n 57

Jif,
19... 2UC 280 27

FES
20,,, 1«0 240 40

15,,, 290 t*0 37
APt.
'22.,, 3b 290 au
"AY

11... 2? 29o uti
JliN
15,,.' 31 11 a 2 4 ft 3 a

JUL
?7, t , 40!» 2'Jp S2

A 06
12,,, 2MP 2hC 4b 

SF-P

20,,, 22f 27f 37

OTS-
MS- SlLVtn

&fUVFQ "AG"
CAI,. NF«
Cli'f* SIUH
(CA) (KG)

(*"'/U) r"G/L)
(009)5) (00925)

74 ?6

/i 23

«0 2f

72 ?4

65 20

47 15

'4 25

73 ?h

61 22

'6 25

/U ?il

?0 22

P13-
SOLVtD
SOPIUM
(NA)

t^G/L)
(00930)

27

1 Q

• 26

26

17

12

14

22

30

30

28

28

PEHCfeNT
SODIUM

(00932)

17

13

15

17

13

12

9

ia

21

16

1 7

ie

SOOIUH
AD-

SOHP-
TiON

RATIO

(00931)

,7

.5

.6

,7

.5

,4

.1

.6

.«

.6

, 1

, 1

DIS
SOLVED
PO-
TAS"
SIUM
(K)

(*G/L)
(00935)

3.4

4,4

3.4

2,3

"*.7

<*.5

2,4

3,0

3,2

3.6

4,0

3,6

ALKA
LINITY

AS
CAC03
(WG/L)

(00410)

244

217

265

252

205

142

244

.245

207

240

239

229

DIS
SOLVED

SULFATt
(SO'J)
(MG/L)

C00945)

29

52

42

38

31

27

35

32

27

38

34

40

UIS-
scuvep
CMLI..-
CIPE
(CD

DATt. (MG/L)
( 009«fS)

OCT
?0... 39 

IviOV
13... 39

OFC
1?... 12

JAIf
1"... 37

t-Ph

20,, , 31 
MA"
15, ,. 21

APk
?2.,, 26

MAY
U... 35

JHN

15... 32
JUL
27,., 'J9

AUG
12... <tu

SfP
20,,, 41

OTS-
DIS- SOLVfeO R1S- OIS-

SOL"fcO SOLIDS SilUvfeO SOLVtO
nun- (WEST- SOLIDS SOLIDS sus-
»1DE DUE A! (TONS (TH'MS Pfc-«0tn
(F) 1SO C) »fc» PFtJ SO'.TDS

(Kb/t.) (MG/L) AC-FT) t'AY) (Nt,/L)
(00950) (70300) (70303) (70302) (70299)

.2 391 ,SJ 34.? ^f^

.3 362 .52 toS.n S

.2 'J33 .59 3°. 7 f-

.3 3«9 .S3 31.3 10

.? 322 ,4fl So.O 1?

.2 2^7 .3h 72,1 41

.2 351 ,08 M,i l?

.2 365 .5" 3»>,3 10

.2 3S9 ,uo ?s,2 22

,3 39) .S3 tf. 7 n

.3 3*}e .53 iu,6 IB

,2 3*3 ,S2 iP.n 11

TOTAL
NlTRITfc

PLUS
NJTSATE

(N)
(^G/L)

(00630)

2,6

1.9

2.2

2.4

2.4

2.2

2.6

2.7

2.1

2.3

2, 1

2."

DIS
SOLVED

NITHITE
PLUS

MTkATE
(N)

(Kli/L)
(00631)

2.0

1.9

2,2

2.4

2,3

2.2

^'.6

2.7

2.1

2.2

2.1

2,<4

TOTAL
KJEL-
DAHt
N1TRO-
btN

(NJ
(«G/L)

(00^25)

.63.

1.3

1 ,0

2.1

2, -6

3,B

.69

. 1 5

.9S

.56

,79

.41

DIS
SOL
VED"
PHOS-

• PHQHUS
(0)

(»<G/L)
(00666)

,»6

.41

.54

.«3

.55

.35

.36

t (5 o

.9«

J.2

1.3

,V4

PHtNQLS

(UG/L)
(32730)

0

4

3

U

2

ti

0

3

U

3

1

1
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SPECIFIC CONDUCTANCE (MICROMMQS/O AT 25 OEG, C). wATfcH YfcAH OCTOBER 1974 TO S6PTE«Bfc« 1975
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DAY

t
2
3

MAX

FEBRUARY

HIM MEAN

MARCH APSR MAY

MJN Mf A

t>

7
8
9

to

! 1
12
13
14
15

16
17
18
19 
?0

21 
2? 
23
2"
25

26
27
26
29
30
31

MONTH

DAY

498
515
537

552
563
570
583
587

591 
581 
5«4 
590 
582

590
587
583
594
551

520 
5in 
561 
55? 
551 
565

594

457
460

50«

538
559
563
574

571
570
571
573
556

580 
575 
u«J8 
5<>5

536
550

501 
478 
U96 
52i

557
565
571
581

561
575
579
580
575

584
582
551
558
525

487

534
534
545
555

546
JUNE

t
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
t 8
1 9
20

21
22
23
24
25

26
27
28
29
30
31

586'
592
600
596
598

597
603
604
602
611

606
386
407
509
51?

499
516
547
559
576

593
501
453
515
564

593
618
644
628
646
...

569
574
583
569
580

569
562
585
58«
597

403
347
344
413
492

469
476
519
546
560

497
355
361
457
518

565
564
611
606
564
...

574
583
591
587
592

585
589
595
593
603

540
379
365
463
501

482
4<J?

533
55?
570

568
4Q7
404
487
542

562
607
623
619
631
...

MAX

607
495
564
569
607

615
631
631
623
614

628
757
888
706
600

597
679
676

JULY

427
450
498
563
580

579
565
594
510

553
551
559
561
580

562
536
540
584
569

M JIM

510
463
538
579
594

603
601
602
603
587

565
614
673
593
586

567 
S77 
662 
598 
5«>9

'fWTH (>46 344 541 ... 

YfcAR 688 344 555

NOTE.--No record October 1974 to April 1975.
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OS34SOOO VERMILLION RIVER NEAR EMPIRE, MN--Continued-

PH (UNITS), -ATER VMS OCTOBER 197a TO SEPTEMBER 1975

DA*

1
2
3
u
5

6
7
8
9

10

11
12
13

15

16
17
18
19
20 

2t
22 
?3
2«
25

26
27
28
29
30
31

MAX

«.?
8,0

11.1
9.7
9, a

8,0
8.1
8.2
...
...

...

...

...

I.I

...

...

...

...

...

——

...

...

8.7
9.2
9,0
8.7

10.1
...

JUNE

*:*
7.6
7.6
7.6
7,6
7.7

7,8
7.8
7.8
...
...

...

...

...

I.I

...

...

...

... .

...

——

- ...
...

4,6
6.7
6,9
7.0
7.2
...

Mfc AM

7,8
7.8
a.?
6.9
8.0

7.9
7,9
7,9
...
...

...

...

...

-II

...

...

...

...

...

———

...

...

7.8
7.7
7,6
7,8
8.1
...

MAX

8,9
8.4
8.0
8.6
«,6

9,2
9.0
9.4
...
...

...

...

...

——

...

...

...

...

...

lO.a
10,3
,10.5

9.2
9.7
9,U
8.2
9.5
9,7

JULY

MJN

6.8b',7

7.2
6.7
7.1

7.1
7.0
6.6
...
...

...

...

...

...

...

...

...

...

...

fl, 1
A.O
fl.O

fl.O
0.0
fl.O
fl.O
fl.O
7.6

l*£ AN

7.8
7.5
7.5
7.3
7.8

7.9
7.9
7. a
...
...

...

...

...

——

...

...

...

...

...

9,1
8.9
8.6

*. 3
8J4
fl . 3
8,0
ft, 3
8.3

MAX

10J6

8,2 
8,6 

10,6 
9,9

9,9 
10.3 
8,7

10,6 
10.1 
10.1 
11.6

AUGUST

MJN

7,7 
7,2

7.6 
7.6 
7,6 
7.6

MEAN)

8.6 
6.6

7.8 
6.0 
6.6 
8.U

9.8 
9.5 
9.2 
9,4

WIN HEAN

10. a
10,0
10.5

<J.«
'.8

10,3
9.9
9.7
9.7

e.2
e.o
7.7
7.6
7.7

7,6
7.3
7.6
7.0

9.3
8.8
6.7
6.2
8.6

8.2
8.2
6.2
7,9

8, a

b.u
6.3
6."
6,7
8,4

mmmt

m »m 

mmm

8.1

8.1
8,1
7.5
6.3
8.1

mmm 

mmm

8.3

8.3
8,2
8.3
6.5
6,3

TI-|npt»ATIJ«E CJ OF WATfR, c/ATEft yf.AR OCTOBER 1974 TO SfcP-TE^BfcR 1975

OCT08ER 

MJW

JANUARY

9
to

1 1
12

16
1 7
18
19
20

21 
?2 
23
2 a
25

26
27 
?8
29
30
31

17, n

12.0 
ll.o

13,0 
13.0 
ja.O
12.5
ll.o

12.0
la.o
13.0

I2!e

io."
13.0

la.o 
1^,0

11,0
11,0

15,0
12.5
11 ,0
9,0
7,0

8,0 
10,0 
JO.O
0,0
6,5

6,5 
10.5 
9,5 
9,0 
8.5

6.5 
fl.O

12^5 
12.5 
13.0

12.5
14,0 

17,0 

1U5
10,5
9.0

10,5
11.5
11.5
10,5
6,5

9,0
12.0
11,0
11,0
10,0

8.5
10,5
12.5
13.0
13,0
13.5

14.5
12,5
8.0
6.0
7.5

8.0
9.5

10.5
fl.5
9,0

9,0
7.0
<( ,5
3.0
0.5

3.5
6JO
6.0
8,0
6.0

I?. 5
»,5
6.0
5,5
5,5

5.0
5.5
7 t 5
fl.O
8.5

7.0
4.5
?.5
?,5
1.5

2.0
?, 0
0,0
6,0
3.0

13,0
10.5
7.0
6.0
6.0

6.0
7.5
ft. 5
ft. 5
8.5

8,0
5.5
a.o
2,5
2.5

3.0
3.5
5.0
7,0
o. 1'

a,5 2,5

2.0 
2,5 
2.5

3,0 
*.0 
8,0 
1.0 
1.5

2,5 
3,0 
3.0 
3,V 
2,5

2,5 
5 .5 
1.5 
3.0 
2,5

2,5 
3.0 
2.S
2.0

1.5
3,0 
u.O 
3.5 
2,5 
3.0

1.5
1,0
1."

5.5 
1.0
0.5 
0.5 
1.0

2.0 
2,5 
2.5 
2.5

1.5
1 .0 
1.0 
1.5
2.0

2,0 
2.0 
1,0 
1,0 
1.0

1.0 
1.0 
2.5 
2.0 
1.0 
1.5

("FAN

1.5
1 .5 
1 .5

2.5
2,5 
1.0 
1.0 
1.0

2.0 
2.5 
2.5 
5.0 
2.5

2,5
'.5 
1,0 
1 .5 
2.5

2,5 
2.5 
2.0 
1.5 
UO

1.0 
2.0 
3.0 
2.5
2.0

MEAN

a.O
1.0
2,5
1.5
2.0

3.0
3,0
<».o
3.0
3.5

2,5
1.5
1.0
1.0
1.0

1.0
1 .0
l.o
1,0
1.0

1.0
1.0
1.0
1.0
l.o

l.o
1,0
1.0
1.0
1.0
1.0

1,0
1.0
1.0
1.0
1.0

2.5
2.5
3,0
2.0
2.5

1.0
1.0
1.0
1.0
1.0

1.0
1.0
1.0
1.0
1.0

1,0
1,0
1,0
1.0
1,0

l.o
1,0
1,0
1.0
1,0
l.o

1.5
1.0
1.5
1.0
1.5

3.0
3.0
3.5
3,0
3.0

1.5
1.5
1.0
1.0
1.0

1.0
1.0
1.0
1.0
l.o

l.o
l.o
1,0
1.0
l.o

1.0
1.0
1.0
l.o
1.0
l.o

0.5 2.0 1.0 1.5
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PM (UNITS), *ATF& YEAR OCTOetB 197U TO SEPTt«8ER 1975
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OCTOBER
DAY

1
2 
J

6
7
8
9

10

It 
12 
IS 
1«
15

16
17
ie
19
20

21 
?2
2J
2<i 
25

?6 
?7 
29
29
30
31

MONTH

IM

JAMUAKT 

MJN

8,0
7.5

7.U

7.6
7.6
7.1
9.6

9.6 ^

...

7]o

7.2
7,1
7.0
6,6
6.6

6.8

7.6
7.3

7.3
7. ft
7.3
7.0
7,u

7,9

e.o

8.2
8.?
«.i
8,2
8,1

8.0
7,e
6.0
7.9
7.8
7.9

fl.O
8.0
8.0
2.5
7.2

7.2
7.2
7.2
7. «
7.1
7. £

8.1
8.1
8.1
7.8
7.7

7. 7
7.5
7.7
7.6
7, a
7.5

7.6

7,6
'.7

6,6
8,7
8, 7
8,6
6.5

8.1
8.3
B.3
8.2
8.2

9.1
6, 7
8.3
8.3
e.3

H.3
all
8.0
8.1
8.1

8.1
8.3
8. ft
8.5
6.5
6.4

7.0

6. 7
7.3

7.6
8.3
6,5
8.4
8.3

8,0
7,8
7,6
8,0
6,0

7.9
8,0
8. 1
8,0
6.0

7.7
7.7
7.7
7.8
7.9

7.9
7.8
8, 1
8.2
6.2
e . 1

7. «
''"•>

7.5

8,1
8.5
6,5
8,5
8, ft

8.1
8,0
7,6
8.1
8.1

8.3
8,2
8.<J
8,1
«.<e
8,0
7,9
7,9
7,9
fl.O

8.0
8,0
8,2
8.3
8,3
6,2

9.1 6.7 8,1

MARCH APRIL

DAY

1
2 
S

6
9

10

11
12
13

16
17
18
19
20

21
22 
?3 
2« 
?5

26
27
28
29
30
31

<*.<!

s.? 
*.S 
e.a

8.3 
8.2

8.3 
8.5

8.7

9,0

9.0
9.1 
8.9 
8.7 
Q .2

«IN

8.1
8.2 
«.3 
8,1

MEAN

7.7
7.7
7.8 
7.8 
8.2

8.2
8.1 
6.ft

8^5

8.7
8.8 
6.5 
8.0 
6.0

8.0 

7,7

8.2
8.3 
8. a 
P.3

8,0
8.0
8.1 
8.1 
8.3

8.ft 
8.ft 
8.6 
8.6
8.8

8.9 
8.9
8,6

6^6

8.2 
6.1 
8.1

8.3
6.0
8. *
8.6
6,6

8.8
8,9
8.9
8.7
8.7

8.5
8. a
6, ft
8.3
8. ft

8. ft
6. a
8. a
8.U
8.3

p. 3
8ls
8,3
6.2
8.1

8.2
7.9
6,0
8.2
8.?
".?

7.7
7,8
6,*>
7,9
«,2

8,1
8,2
8,0
7.9
8.1

8,1
8.2
6.1
*.0
8.1

8.1
8.? i
fl.O
8.1
8,0

8.1
8.0
8.0
8,0
7.9

7.9
7,8
7.9
7.8
7.7
7.9

8.0
8.1
7.7
8.2
8. ft

6. It
8.5
8.3
8.3
8.3

8.3
8.3
8.2
8.2
fl .3

8.3
8.3
8,2
8.2
8.2

8.2
8.1
8.1
8. 1
6,0

8.1
7.8
7.9
8.0

7.9
8.0

8.0

e.i
8.2
8.1

H,2
8.2
8.0
8.1
——

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

7.8

7.9
7,7
7,8

7,9
7.9
7.8
7.8
...

• «»

....

.*.

• •*

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

7.9

8.1
8,0
6,0

6.1
8.0
7,9
7,9
...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

——

...

...

...

8.3
9.0

10.2
10,9
10,0

10,5
8. a
6,5
6,0
8,0

8,0
6.0
7.9
8.3

10.9

8,7
6.5
9.7
7,7
*.i

8,0
7.8
8,0

12.?
11.3
8.1

...

...

...

...

8.3
8.3
8,8
8.3
8,3

8.3
7.9
7.8
7.6
7,8

7.7
7.8
7,6
7,8
7.?

7,6
7,8
7,7
7,6
7.6

7.6
7.5
7.6
8.2
7.7
7,7

...

...

...

...

8.3
8,7
9,1
8.6
6.6

9.1
8.1
6,0
7,9
7.9

7.9
7.9
7.8
7,9
8,3

8.0
7.9
8.2
7.7
7,6

7,7
7,6
7.6

n.2
8,4
7.8

0.2 7.7 8.U 8,2 7.5 fl.g
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TEMPERATURE (DE&. C) OF WATER, nATtR YEAR OCTOBER 1974 TO SEPTEMBER 1975

DAY

1
2
3

6
7
e

10
11
12
13

15

16
17 
IB
19
20

21
22 
?3

26
27

30

6
7
S
9

10

1)
12
13

15

16
17
18
19
20

21
22
23

25

36
27
28 
?9
30
31

MflMTH 

YEAR

MAX

1.0

1.0
1,0

...

1.0
1 ,0
1 .0
! ,0
1 ,0

1,0
2.5
a.o
3.5
a, 5

a.o
5.0
a, ft
5.0
«.5

2.5
5.0
5.5

FEBRUARY

M|N

1.0
i.O
1.0
1.0

1,0
1."
1,0
1,0
1.0

t.o
ilo
2,°
1.0
1.5

2.0
. 3,0
2.0
?.S
2.0

1.0
1.°
1.5

MEAN

1,0'1,0

t.o
1.0

1.0
1.0
1 .ft
1.0
l.o

1 .0
1.0
3.0
2.0
2.5

3,0
3.5
3.0
3.5
3,0

2.0
2.5
3.5

5.5

18,0 
J7.0 
19.0

19)0

17,5 
16,0 
16.«,

16,0

20*S 
19.0 
16.?

18,0 
19.S

2oN 
2?.5

25.0 

23^0

22.5
23.0
22.5
22.0

25,0

1,0

13,5
14,0 
13,5 
16,0 
15.*

la.o 
13.•>
la.o 
i3.0 
13,0

1 a.o 
1 <i, o 
17.0 
16.0

15, S 
17,0 
17.0 
lfc.5

19.S
20,5

21.0

20.5

2o|o 
21 ,0 
19.5

13.0

2,0

16.0
15.5
16.5
17,5
17.0

16,0

14,0

15.0 
14.0 
lfi.5 
17,o 
15,5

17.5
IB.5 
21.0

21.0

23!5
23.0 
2?,0

21.S 
21.n 
22,0 
21,S 
21.0

te.s 
n."

MAX

3.0 
3,0 
5,5

MARCH

MJN MEAN

APRIL

1.5 
1.5 
1.5

2,0 
2.0 
1.5

23.5
2a,«.
2a,«;
2$, 5
23. S

22, S2?*5

21. S
IP. 5
1*.5

Ifl.S
IP. 5
16. 5
19.0
22.0

23.5
2a,«
^a.^i
23. S
22.5

21.5

21^5

23,0
23, ft
23, S
25.0
2u ,5
23.0

2S,o

)Q,t,

??.">
2?. 'I
?1 .0
?0.0

1 9.S
19.5
19.0
17.0

16.0

IB., 5
14.?
14,0
I3.'>
17.0

1<J,0

1 0,««

2o.C
19,5
l«.5

19, P

J7^0

17.0
tfi.O
1 ».0
1°,0
10. S
20,0

13.0

21,5
23.5
23.5
2?. 5
21 ,b

21.5
2! ,"
20.5
17. S
17.5

17,0
) 6, 5
1 a, 1}
16.0
19. S

21.0
22.0
22,0
?1 .5
20.5

20,0

19)0

?0.0
2o|s
20.5
22. n
2? . 0
21.5

20.0

MAX

3.5

7,0
e.o
6.0

8.5
8.0
6.0
5.5

8.5
6.5
5.5

11.0
12.0
11.5
11.5

11.0
9,5

——

MAX

21.5
22.0
22.0
22.0
19. <=>

20.0
20.5
21.5
22,5
22.5

22.0
20.0
20,0
1B.O
20.0

18.5
16.5
17.5
17,5
2?,0

21.0
i 8. "a
22,u
23.5
21.6

ie, n
19.5
19,0
19. <j
1 9 , M
20,0

MIN

1.5

a.o
1.5
2.5

o.o
3.5
3.5
3.0

a.o
3.5

...

10,5
9.5
10.0
9.5

9,5
6.5

AUGUST

MJN

19,0
19.0
19,0
19,5
IV. 5

15,5
16,0
16,5
ie.o
19,5

17,0
18, y
16,5
15.5
15. b

IS. 5
I a.o
13.5
15,3
16.0

19.0
1 /.5
17,6
19. S
18. '=

1*.0
1 a | 0
17. b
l*i. 0
1 M.li
16, S

MEAN

2,5

5.5
4,5
a. 5

6.0
6,0
1.5
4.5

6.5
5.0
a.o

11,0
11.0
10,5
10,5

10,0
9.0

...

»£«*,

20.0
20.5
20,5
20.5
18.5

16.0
18,0
19,0
20, n
20.5

19.5
19.0
19, U
17.0
17. S

17.0
15.5
!">.5
1*>,0
16.0

20.0
ie.o
19,5
21.5
20.0

17.0
I7.H
JW.O
19.0
1 ".S
18.0

MEAN

17.0
16.5
21,0

17,0
15,5
12.5
17.0
18,0

17.5
17,5
17.0
17.0
16.0

17,5
19.0
19,0
20,5
22.0

21.0
20,0
20.5
21.0
20,5

20.0
20.0
18.5
15,0
15.5
17.0

22.0

MAX

20.0
19,0
20.5
ie.o
IB. 5

16,0
18,0
17,5
16,5
U.5

17,5
14, b
15.0
16.5
ia.b

H.5
11.0
11.5

12.5
11.5
10,5
11,0
t«,0

15,0
13,0
13.5
ia.o
12,0

12.5
13.5 .
'l5,0
15.5
16,5

17.5
17.5
17.5
17,5
17,5

16.0
16.0
15.0
l<t,o
13.0
13.0

10,5

StPUMStR

MJN

ie.o
16.5
17. S
15.5
16,0

l«.0
15.5
14.0
13.0
15.0

ia.5
12.0
10.5
11.5
13.5

13,5
ia.o
i6,5

14,0
13,0
11.5
ia.o
16,0

16,0
15.5
15.5
i5, 5
U.O

15,0
i6.5
17,0
16,0
19,5

19,5
19,0
19.0
19,5
19,0

16,0
ie.o
16,5
14.5
la, 5
15,0

16,0

MEAN

19,0
ie.o
19,0
17.0
17.0

16,0
16,5
is, 5
ia.o
i6.5

16,5
13,5
12,5
ia,o
ia.o

•I—
15j.O

is'.o
15,5
15.0

10.5

10.5

12.5

12.5
13.0 

13.y 15,5 
13.y 13.6
11.5 12.5

i3.5 IB.5



VERMILLION RIVER BASIN

05345000 VERMILLION RIVER NEAR EMPIRE, MN--Continued 

OISSOUVEO OXYGtN (DO), *G/L, «AT£R YEAR OCTOBtR 197« TO SEPTEMBER 19/5

445

DAY

1
2
3
0

6
7
8
9

10

11
12
13
10
15

16
17
IB
19
20

21
22
23
2o
25

26
27
28
29
30
31

MAX

...

...

...

...

___
...
...
8.7
8.0

7.3
8.6
8,8
9.1

10

9,7
9,2
9,8
9,6
9.8

9.0
9.1
...
...
...

...

...

...

...

...

...

OCT08CS

MJN

...

...

...

...

_
...
...
5.5
0.8

5.2
5,1
6.5
6.0
7.2

6.5
5.9
0.9
5.9
6.1

6.0
5.5
...
...
...

...

...

...

...

...

...

,
MEAN

„
..
..
w^

...

...
6.8
6.2

5.9
6.6
7,3
7.0
8.1

7.7
7.1
7.2
7.3
7. a

7.3
6,7
...
...
...

...

...

...

...

...

...

Ft6RtJARY

DAY

1
2
3
0
5

6
7
8
9

10

11
12
13
10
15

16
17
18
19
20

21
22
23
20
25

26
27
28
29
30
31

MONTH

NOTE

MAX

...'

...

...

...

...

...

...

...

...

...

6.6
7.3
7.3
7.6
8. a

8.7
8.8
9.6
...
...

...

...

...

...

...

...

...

...

...

...

...

...

--No record

MIN

...

...

...

...

...

...

...

...

...

...

5.9
5.5
6.1
5.7
6,8

7.1
7.5
7.5 .
...
...

...

...

...

...

...

...

...

...

...

...

...

——

June to

MEAN

...

...

...

...

...

...

...

...

...

...

6.3
6.?
6.7
6,7
7.6

7,9
8.3
8,9
...
...

...

...

...

...

...

...

...

...

...

...

...

...

Sept

NOV6.MB6R

MEAN MJN MtAN

III

9!o
9,0

8.9
9.0
8.9
9.1
9,0

MAX

11.3
H. 1
10.3
9.6
9.3

9.9
9,7

10. 0
9,8
10.5

10. 1
lo.o
9.7
9.5
9.9

9.9
9,2
8.1
7,0

10,0

9.0
9.2
9.0
9,0
8.0

10.9
10.7
10.2
lo.o
10.3
10,0

8,6
6.6
8.6

8.6
8,6
6.6
8.6
K.6

MJN

9.7
10.1
9.7
8.5
R.S

7.P
6.6
8.0
8.1
7.3

8.3
8.0
8.5
8.1
8.1

7.6
6.6
6 a O
5.6
5.0

7.0
6.9
6.8
8.0
6.6

7.0
9.8
q.O
9.3
9.0
9.0

iii

8^6
8,«

8.7
8.8
6.7
8.8
8.8

M| AN

10,0
10,6
10,0
9,1
8,7

8,7
6.3
9,0
6.9
6,6

9,1
9.1
9.)
8,7
6,9

8.5
7.7
6,8
6.3
7.i

6.3
8.0
8.1
8,6
7.6

7.7
10.2
9,9
9.6
9,8
9.5

9.0 
11.2

10.2

10,5 
10.0 
10.5
i"o

8.9 
9,0 
9,1 
9.3 
9,0 
9,3

MAX

10,0

10,9 
10.7 
11.1

10.5 
10.5 
10.2 
10.3

9,0 
8,9 
6,8 
°. 1 
9,0

9,2

8.7

7i7
8.1

8,3

hi

6.6 
7.6

7,6

e|o
7,7

8,<t

7.0 
6.3 
7.0 
6.9 
7.2 
7,1

Ml*

9.2

6.6 
8.7

6,U 
8.2 
7.8 
8.5

6.6
y'.i

7,1 
7.2

7.0 
6.7 
6.6 
7.1

7.3 
7,7

8.8
9.1

»•*•>

8.6

9.0 
8,9 
9,0

9,7

6.2 
7.S 
7.9
6.0 
8.1 
6.0

MfeAM

9.5

10,0 
9.7 
9.9

9.5 
9,2 
9.1 
9.3 
8.5

8.0 
8.2 
6.3 
8.8 
6.7

8.7
8,0

7.9 
7.1 
7.2 
7.5

7.8 
6.1

MAX 

10.0

JANUAHY

HIM MEAN 

7.3 8,7

3.2 
5.2

5,2
5.8 
7.7 
7.6
7.6

7.7 
7.5 
7,7 
7,2 
9.2

9.0 
9.7 
9.9 
9.5 
8.5

7.9 
6.3 
9.0 
8.1

8.3 
7.7 
7.3

2.3 
3,3

3.6
5.0 
6.6 
5.8

6.0 
6.6 
5,7 
5,0
6.0

7.5

els
6.5 
5.0

6.9
7.0 
6.3
6.2

5.9
6.0

6^3

2.6
0.0

o.o

bio 
7,3 
6.7

6.6 
7.1 
6,6 
6.5

8.2 
8,a 
9.0 
8.9 
7,7

MAY

MIN Mf.AM

7,3 
7.5 
7.7
7.0

7.1
7.0 
6.8

11.3 5.0 6,6



446 VERMILLION RIVER BASIN

05345000 VERMILLION RIVER NEAR EMPIRE, MN--Continued 

SPECIFIC CONDUCTANCE («ICRO«HOS/Cw AT ?5 ofG. C }. WATER YtAP OCTQ8EW 1975 TO SEPTEMBER 1976

OCTOBER 

MJN

JANUARY

9
10

1 1
12
13 

. 1«
15

16
ir 
1«
19
20

21
22
23
24 
?5

?6
27
28
29
30
31

MONTH

MEAN MEAN

...
6SO
636
655
73?

633
636
675
694
668

661
679
682
647
h23

674
69!
668
65)
65)

657
6B3
6«5
691
686

680
684
688
681
677
679

...
609
618
609
611

595
615
619
MB
660

653
646
655
496
561

6)4
642
634
590
596

627
627
646
651
648

636
635
646
628
640
640

...
619
626
622
651

605
626
643
661
671

665
659
668
563
594

632
667
653
613
612

641
647
659
666
663

650
655
664
647
651
656

673
671
677
691
677

666
674
690
673
668

646
671
686
673
670

670
672
701
691
...

...

...

...

...

...

...

...

...

...

...

...

646
607
636
647
619

620
636
640
626
616

607
611
629
606
618

627
612
633
652
...

...

...

...

...

...

...

...

...

...

...

...

660
615
648
668
651

636
660
658
652
641

626
638
662
637
643

646
642
656
676
...

...

...

...

...

...

...

...

...

...

...

...

737 642

OAV ^AX 

617

7
8
9

10

1 1
1?
13
14
15

)6
17
t «
!9
20

21
22
24
24
?5

?6
?7
28
?9

...

...

...

...

66*
766
776
614
593

317
45)
53**
57«
*27

670
7 I"
700
63*
607

571
552
562
S90

...

...

...

...

609
597
539
576
289

?45
3?i
'J51
5?7
57'J

618
652
6?9
h09
<j,79

5"3
537
53 r<
546

...

...

...

...

6'4S

650
59'J
592
4CO

?69
377
U*j-J
5<JH
59/i

635
669
66"
62-J
593

555
5au
54<
563

716
7 'IS
71'. 7
mo?

7f>?
...
...
...
...

...

...

...

...

...

...

...

...

...

...

»..
...
...
...

57? 5M
* (' 4 o i> ?

66?

"AX

653

r?
^7)

6tiO 
667 
673

-;AY

-It.

59*

fcU

63)

631
63"

M£A<M

619

630

!>«/

650

6) /

03

602
7)9 
t'S'i,

30

6)6 5*i 
613 5jt>3 
fcfi? b7V
*'«y 5ti7
fc'Jh b£U

65» 622

III 579
645 596
6SO 622

645 604
622 MJO
626 6C-4
629 >-t3
6 <1 7 606

601 

597

634

633

622
632
637

6*1

ey9
At 0
614

618

;;;;
729

1020

823
703
6/1

674
767
...
...
...

61"
•>dt>

573

574
591
613

626
573
...
...
...

:H
639

708

628
628
638

648
6J4
...
...
...



VERMILLION RIVER BASIN 447

05345000 VERMILLION RIVER NEAR EMPIRE, MN--Continued 

SPECIMC CONDUCTANCE. (MICHOMHOS/CM AT 25 DEG, C), WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

JULY

6
7
8
9

10

11
12
13
14
15

17

19
20

21
22
23

26
27

29
30
31

YEAR

656
717
652

688
744

1070
891

604
578
576
575

576
570
572
583

626 
61?

MEAN

630
613
624
627

622
610

658

689
649
626

MEAN

604
6fti4
648
*i78
978
6<>0

...

... 

616
603
536
6J7
532
611

637
628
597
651
632
639

MAX

715
675
682
674
671

671
682
704
667
675

638
657
686
671
675

673
675
661
646
666

6S9
670
662
690

669 
652 
669 
67? 
663 
673

715

AUGUST

644
395
629
617
536

614
634
634
623
615

495 
V53 
637 
633
631

631
615
608
620
624

613
625
603 
60!>

596
597
620
624
610
591

395

MEAN

671
640
648
641
601

638
648 
657 
6«2 
636

57? 
624 
653 
650
647

648
639
628
632
638

633
637
642
639
623

629
626
640
645
637
625

636

MAX

651
650

612
629
663

648
628
628
628
667

690 
692 
670 
68) 
638

680
668
672
670
666

675
648
699
701
693

701

SEPTEMBtR

567
606

580
578
576

589 
580 
586 
54i 
609

611
612
611
459
496

624
609
594
603

619
614
626
640
626

459

601
628

593
596
615

612
595
602
574
644

653
646
634
586
596

643
646
638
631
629

638
634 
6S9 
664 
660

625

1070 624
PH CUWlTS). wATfR YfAR OCTOBER 1975 TO SEPTEMBER 1976

OCTOBER

6
7
B

9

10

11
12
13
1 4

IS

16
1 7
16
19
20

22
23
?4
?S

26
27
28
29
30
31

... ...
8,? 8, t
8.3 ?|o
»,2 8,0
*.? 6.0

«.? 8.0
8, IS 8,0
8.3 8,1
8.? 8.1
9.1 8,0

... ...

... ...

... ...

... ...

... ...

8,2 7.9
«.1 7,8
8.1 7.9
8.2 7.8

8.? 7.7
8.2 7,8
«,2 7.8
8.? 7.6
«,2 7.7
8.2 7,7

...
p f 2
«,2
8.1
«.!

*.J
8,1

8.2
«, i
8.2

...

...

...

...

...

8,0
«,o
8.0
8.0

6.0
8.0
8.0
7.9
7.9
8.0

MAX

a.?
8.2
8.1
8.1
«.?

7,9
8. 1
8.1
8,0

7.8

7.8
7.9
8.0
8,0
S.O

8.0
8,0
8.0
".0
8.0

7.8
7.9
7.9
7,9
7.9

7.9
8,0
P.O
R. 0
7.9

NOVEMBER

MJN

7.8
7.7
7.8
7.7
7.7

7,7
7.9
7.9
7.8
7,7

7.7
7.7
7.8
7.8
7.9

7.9
7,9
7.9
7,9
7,8

7.7
7,7
7.7
7.8
7.7

7.«

7|s
7.8
7,9
7.8

"feAN

8,0
8,0
7.9
7.9
7.9

7.8
8.0
8.0
7,9

7.8

7.8
7.8
7.9
7.9
7.9

8,0
8.0
7.9
7.9
7.9

7.8
7.8
7.8
7,8
7.8

7.8
7.9
7.9
7,9
7.8

MAX

7.8
7.8
7,9
7,9
7.9

7.8
7,9
8.0
8.0
8,0

8,0
8,1
8.0
8.0
7,9

7.9
7,"
7,5
7.5
7,6

7,6
7.9
8,0
8.0
8.0

8.0
8,0
8,0
8.0
8,0
8,0

Dfc.CEMet.fi

W JKl

7.7
7.6
7.7
7.8
7.8

7.6
7.7
7.7
7.9
7.9

7,9
7.9
7.9
7.8
7.7

7.8
7,3
7.2
7.2
7.2

7.2
7.5
7.8
7.8
'.*

7.9
7.9
7.9
7.9
7.9
7.9

MEAN

7.8
7.7
7.8
7.9
7,9

7.7
7,8
7,9
8.0
8.0

8.0
8,0
8.0
7,9
7,8

7.9
7.6
7.3
7,4
7.4

7.4
7,7
7.9
7.9
7.9

7.9
8,0
8,0
8.0
8.0
8.0

MAX

8.0
8,0
7.8
7.6
7.7

7.6
7.5
7.5
7.5
7.6

7.6
6.0
8.0
8,0
e.i
e.i
e.2
e.i
7.9

JANUARY

HIM

7.9
7,7
7,5
7.5
7,5

7.6
7,<l
7.4
7.3
7.0

7.5
7,5
7,8
7.9
7,"

7.9
7,9
7.9
7,8

MEAN

7,9
7,8
7,6
7,5
7.6

7.7
7,S
7,1
7.0
7.5

7.5
7,7
7.8
7.9
8.0

8.0
8.1
8.0
7.8

MONTH 7.7 7.9 8,1 7.2 7.8



448 VERMILLION RIVER BASIN 

05345000 VERMILLION RIVER NEAR EMPIRE, MN--Continued

PH (UNITS!, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

MJN Mf AM

1
If
3
4
5

6
7
8
0

10

11
12
13
10
15

16
17
18
19
20

21
?2
23
2<J
2S

?6
27
?8
?9
50
51

MONTH

DAY

i
2
*
u
5

6
7
8
9

10

11
12
13
10
15

16
17
18
19
20

21
22
?3

?S

26
27
?8
29
SO
31

...

...

...

...

...

...

...

...

...

...

7.9
7^8
7,7
7,8
7.7

7.5
7.8
7.9
8,0
P.?

«.l
' s ,1
8,1
7,8
7.8

7.8
7.9
7,0
7.8
...
...

...

MAX

8,0
8.0
B.O
8,0
7,9

7.9
7.9
7.9
7,9
7,8

7.8
7.8
7.8
7.«
7.7

...

...

...

...

...

...
--•
...

Ill

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

7.7
7.7
7.6
7.6
7.«

7. V
7. a
7.8
7.8
7.8

" 7.9
7.9
7.7

- 7.7
7.7

7.7
7.8
7.8
7.8
...
...

...

JUNE

MJ.N

7,8
7.7
7.6
7.6
7.6

7.6
7.7
7,7
7,7
7.7

7.6
7.7
7.6
7,6
7.6

...

...

...

...

...

...

...

...

I..

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

7.8
7,8
7,7
7.7
7.6

7,5
7.6
7.9
7.9
8.0

8.0
8.0
7,"
7.8
7.8

7.8
7,6
7,8
7.8
...
...

...

M F AN,

7,9
7."
7,8
7.8
7,8

7,8
7,8
7, B
7,8
7.7

7.7
7.7
7,7
7.7
7.6

...

...

...

...

...

...

...

...

——

...

...

...

...

...

...

7.8
7.8
7.9 
7."

7.8 
8,0 
7.9 
7." 
7.9

7.9
7.9 
7.5

7.9 

7.9
7.7
7.8
7.6

MARCH

7.7 
7,7 
7.7 
7.7
7.7

7.7
7.8
7.7
7.8 
7,8

7,8 
7.a 
7.3

APRIL

MEAN MEAN

JULY

7.6
7.4
7.5 
7.a 
7,a 
7. a

7.8 
7.8 
7.8 
7.8 
7.8

7.7
7.8
7.8
7.9 
7.9

7,9
7.7

7.8 
7.7 
7.6 
7,6
7.5
7.6

7.8
7.8

7.8
8.0
8,0
fl.O
8,0

6.0
7.9
7. <»

8,2
8.2

8,2
8.3
8,?
6.2
8.3

8.2
8.2
8.2
8.2
8,^

7.7
7.6

7.5
7.6
7.9
7.9
7,8

7.8
7.8
7,7
7,7
8.1

8.1
8.1
8.0
8,0
8.1

8.0
7,9
7.9
7.9
8.0

7,8
7.7

7.7
7.8
8.0
7.9
7,9

7.9
7.9
7.8
8,0
8.2

8.1
8,2
8.1
8.1
8.2

8.1
8.0
8.0
8.1
8.1

MAX

7.8
8.0
8,0
8.0
7.8

7,9
7.9
8.0
8.2
8.2

8,1
8.1
8,0
8.1
8.1

8.1
«.o
8.1
8.1
8,1

8,1
8.)
8.2
8.1
8.1

8,1
8.1
8,1
8.1
8.1
8.0

AUGUST

MJN

7.«
5.1
7.6
7.7
7.6

7,5
7,6
7,6
7,7
8.0

7.9
7.8
7.H
'.8
7.9

7.8
7.9
7.7
7,8
7.9

7,9
7,9
7.9
7.9
7,8

7.9
H,0
7.9
7.9
7.9
7.9

MEAN

7.6
7,6
7.6
7,8
7,7

7.8
7.8
7.8
8,0
«.l

7.9
7.9
7.9
7.9
8.0

8,0
8.0
7.9
7.9
8.0

8,0
8.0
8.0
8.0
8.0

8.0
6.0
8.0
8.0
8.0
8.0

8.2
8.2
8.1
8.0
6.0

8.0
8.1
8.2
8.2
6.6

8.6
8.3
6.9
8.6

6,5
8.5
6.5
8,5
6.6

8.6
8.6
8.7
8.7
8.3

8,3
8.3
8.1
8.1
8,1
8,1

8.9

6.0
7.9
•--
7.7
7.7

7.7
7.8
7,8
7.8
7.9

6.2
8.2
8.2
8.2

8.2
8.2
8.1
8.2
6.2

8.1
8.1
8.2
8.0
7,8

7.8
7.8
7.8
7.8
7.9
7.9

7.7

SEPTEMBfcR

8.1
8.1
...
7.8
7,8

7,9
7.9
8.0.
8.0
6.2

8.4
8.2
8.4
8.3

8.3
8.3
8.3
8.3
8.4

8,4
8,4
8.5
8.3
8.0

6.0
8.0
7.9
7.9
8.0
8.0

8.1

8.0
8.0

r.7
7,8
7.9

7,9
8.0
8.2
7.9
8.0

8,0
8.0
8.1
8.0
7.8

7.7
7.7
7.8
7,8
7.6

7.7
8.0
8.1
«.l
8.1

7.8
7.8

mmm

7,6
7., 6
7.7

7.7
7.8
7.8
'.*

.7.8

7.8
7.8
7.6
7,7
7,6

7.5
7.5
7.5
7,5
7,6

7,6 '
7.5
7,8
7.8
7,9

7.9
7.9

7.7
7.7
7,8

7,8
7,9
7.9
7.8
7.9

7.9
7.9
8.0
7.9
7.7

7,6
7,6
7,7
7,7
7,7

7.0
7,7
7,9
8.0
8.0

MONTH S.I 7.9 8.2 7,5

VEAR 5.1
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TEMPtHATURt CDF.G, C) OF WATER, WATER YEAR OCTOBtR 1975 to SEPTEMBER 1976

	OCTOBER NOVEMBER otctMbEs JANUARY

DAY MAX MIN MEAN MAX MJN MEAN MAX Ml* MEAN MAX MJN MEAN

1 ... ... ... H.5 9.0 10.5 1.0 1.0 1.0 3.5 2.5 3.0
2 ... ... ... 11,5 R,O 9.5 2.5 1.0 !,5 3,5 0,5 2,0
3 ... ,— ... 12,0 fl.b 10.C 3.0 2.0 2.5 0,5 0,5 0,5
a ... —— —. 12,0 fl.O 10.0 a.5 3.0 3,5 0.5 0,5 0,5
5 ... ... ... 12,5 9,0 10,5 5.0 3.0 a.5 0,5 0,5 0.5

6 ... —- ... 13,0 11.0 12.0 2.5 0.5 1,0 l.S 0.5 1,0
7 16.5 la,5 15,5 13.0 n.5 12,0 3,0 1,0 2,0 0,5 0,5 0,5
8 17,0 13,0 15,0 H.O 9,0 10.0 a.O 2.5 3,0 0.5 0.5 0,5
9 15.5 11.5 13.0 9.5 6.0 fl.5 3.0 2.0 3.0 0,5 0.5 0.5

10 11,5 in,0 11,0 7,0 5.5 6,0 4,5 3.0 a.Q 0,5 0,5 0,5

11 13,5 10.0 11,5 6,5 6,5 6.5 3.5 2.5 3.0 0.5 O.b 0.5
12 16.0 11,0' 13,0 6,5 a.5 5,5 3.0 1.5 2.5 0.5 0,5 0.5
13 17.5 ia,0 15.5 5,0 3.5 a.5 a.O 3.0 3.5 0.5 0,5 0,5
11 17.0 la.o 15.5 5,0 3,0 a,5 a.o 0,5 2,0 0,5 0,5 O.i
15 lfc.5 10.5 13.0 7,0 5,0 6.0 0.5 O.b 0.5 0.5 0,5 0.5

16 17,5 15.5 16,0 8.0 5.5 6.5 0,5 0.5 0.5 0,5 0,5 0,5
17 1*.0 15.5 lfc,5 8.0 7.0 7,5 • 0,5 0.5 0,5 2,5 0,5 1.0
18 20.0 15.5 17.0 10.0 7.5 8.5 0,5 0,5 0,5 2.5 0.5 1,0
19 19.0 15.0 17.0 10.5 9.0 10.0 0.5 0,5 0,5 0,5 0.5 0.5
20 22.5 16.0 lfl.0 9,0 ^.0 6,0 0,5 0,5 0,5 —— "— ——

21 17.5 10,5 13.5 3.0 1.5 2,0 0,5 0.5 0.5 --- •-- ---
22 11.0 9.5 10.5 3.0 1.0 2.0 2.5 0,5 2,0 —— •—— ——
?3 12,0 10,5 11.0 3.5 1.5 2.5 ?,S 2.0 2,5 --- —- ——
2a 12,0 9.0 U.O ?,5 !,5 2.0 2.5 2.0 2,0 —— —— ——
25 10,0 7,0 8.5 2,5 0,5 1.5 3.0 2.5 2.5 —— —— —•-

26 9,0 6,5 7,5 ?,5 1,0 2,0 3.0 2.5 2.5 —— —— ——
?7 11.0 7.5 9,0 3.0 1,5 2.0 2.5 2.0 2.5 —— ——
28 in.5 7,5 9,0 3.0 1.0 2.0 3,5 2.0 2,5 —— --- ——
29 9.5 6,0 7,5 a,5 3,0 a.o a.o 3,0 3,5 ••• •-- •-•
30 10.0 7,0 8,5 3,0 1,0 1,5 a.o 3,i a.o -— --- ——
31 12.5 a.5 10.0 — — — a,5 3.0 a.o —- — --•

3NTH <»2.5 6.0 12.5 13.0 0.5 6,0 5.0 0,5 2,0 —— "-- ---

FEBRUARY MARCH APRIL MAY

DAY MAX MIN MEAN MAX MJN MEAN MAX «IN «FAN MAX KIN MEAN

1 ... ... ... 1,0 o.o 0,5 ... —— —— 16.0 ' 10.5 13,0
2 -— .— ... 1.0 0.0 0.5 —— --- —. 13.5 8,5 10,0
3 -— ... -— ^.o 1,0 2,0 —— --. ... 8,5 fc,5 7.5
a ... ... ... 1,5 o,0 0,5 --» —— —— 15.0 /.5 11.b
5 ... ... ... 0,5 0,0 0,0 ... ... ... la.s jO,0 12.5

6 ... ... ... 1,0 0,0 0.5 --- -« —— ta.O 7,5 10,5
7 ... ... ... i.o 0,5 1.5 --- -" -« 1«.5 7.0 10,5
8 ... ... ... 2.5 o,5 1,5 --• --- --- 15.5 7,5 11,5
9 —— ... —— . 2,5 2.0 2.0 12.0 9.0 11,0 17.5 9,5 13,5

10 -— —— --- a,0 1,5 2,5 12,0 9,0 10,5 15,0 10,0 12,0

11 ?,5 1,5 ?..« a.o 1,0 2.5 11,0 6,0 8,5 ia,0 8,5 11.0
12 a.O ?,o 2,5 —— --- --- 12.5 6,5 9,5 12,0 9,0 11,0
13 2,5 1,0 1,5 —— -— --- 15,0 9,5 12,0 11.5 9,5 10,5
la 2.5 0.5 1.5 1.0 o.O 0,5 17.5 13.0 la.5 15,5 9,0 i2,5
t5 ?,5 0.5 1,5 0,5 0,5 0,5 17.0 12.5 15,0 16.0 12.0 la.Q

16 1.0 0.0 0.5 —— —— —— 18.0 15.0 lfc.0 ia.5 11.5 13,0
«7 1.5 1.0 1.0 -— —— —— 15.5 13.5 ia,5 21.5 10.5 16,0
18 2,0, l.o 1.5 -« .« —— 15.0 12,0 ia',0 23.0 la. 1? 18,5
19 2,n 1.5 1.5 —— —— —— 15.5 9.5 12.5 2«,0 lfc.5 *0.0
20 2.5 1.5 2.0 ... ... ... ia.5 11,0 13.0 25,0 18.0 <M.5

?1 ?.o 1,0 1,5 —— —— -— ia.5 11.0 12,5 23.5 17,5 «JO,0
22 2.0 0.5 1.0 —— .—— .-- 15.0 10.0 12.5 19.5 16.0 17.5
?3 U.O 0,5 2,5 ». —— —• 12.0 9,5 10.5 21.0 13,5 17,0
?« 5.0 2.5 3,5 --- --- --- 9.0 7.5 8.0 20.0 ia.5 i7,0
25 a.5 3,o a.o ... ... ... 12,5 6.5 9.0 21.0 13,0 17,0

26 a.5 2.0 3.5 ... ... ... ia.5 7.5 11.0 21.0 10.0 lf.0
?7 a.o 2.5 3.5 —— —— —— 16.0 9,0 12.5 21,0 1«,5 17.0
?« 3.0 1,5 ?,5 —— —— -.- 16.5 9,5 13.0 16,5 1«,5 15,5
29 ?.« 1,0 1,5 —— —— .— 15.0 11,0 13.0 15,0 13,5 ia.5
30 .-- ... —— ... ... ... 16.0 12.0 13.5 17,5 13.0 15,0
31 —— ••- --. --- ... ... ... -— ... 17.0 1«,5 15.5

IMTH ... ... ... ... ... ... ... ... ... 25,0 6.5 la.5
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MPMTH

YEAR 28. n o.o 10. 5

JULY

MJN

SEPTEMBER

Mfc AN

20,5 8,0

MEAN

1
2
3
a
5

6
7
8
9

10

11
12
13
1 0
15

16
17
18
19
20

?1
?2
23
?a
25

26
?7
2P
?9
<0
31

22.0
20,0
?o.o
20,o
20,o

?5.o
26.0
25.0
20.5
26. •?

27.5
26.5
25.*
25,5
2?,0

...

...

...

...

...

...

...

... .
. ...
...

...

...

...

...

...

...

13.5
16.0
16,0
16.0
16,0

16,5
1 ".5
18.5
) *,5
10,0

20.5
?l|o
18. -5
1 ".0
1*.5

...

...

..*

...

...

...

...

...

...

...

...

...

...

...

...

...

17,5
19.5
19,5
19.5
20,0

?0.5
2U5
21,5
21 .5
22.5

23.5
23.5
21.5
?' .5
19.5

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

27.0
27, 1?
27.0
26.5
26.0
2a,o

' ... ...
... ...
... ...
... ...

...

... ...

... ...

... ...

... ...

...

... ...

... ...

... ...

... ...

...

... ...

... ...

... ...

... ...
...

... ...

... ...

... ...

... ...

...

?1.5 25,0
10.5 23.0
?1.0 <?3,5
?0.o 23.0
20.0 ,??.5
18.5 21,0

23.5
20.5
20.5
25.5
22.5

23.5
23.5
20,0
23.0
26.5

25.0
26.5
23.5
21.5
23.0

19,0
20,0
27.5
28.0
26.0

25.5
26.5
25.5
26.0
25.0

26,0
23.0
21.5
21,0
23.0
21.0

16,0
16.0
16,5
18,0
19,0

15.5
15.0
15.5
17.0
18.0

20,0
19.5
18.5
17,0
15.0

10.0
16.0
19,0
21,5
20,0

19.0
20,0
19,0
19.5
19.0

19.5
19.5
15.5
13.5
10.5
17. 0

19.5
20,0
20.0
21.0
20.5

19.0
19,0
19.5
20,0
22.0

2?, 5
22.5
21.0
19,0
18.5

17.0
19.5
23.0
24.5
23.0

22.0
23.0
22.0
22.5
22.0

22.5
21,5
18.0
17,0
18,5
19,0

19.0
17.5
...
...
...

...

...
18.0
16.0
18,5

20.0
fc 20,5
* 17.0

16.0
16.5

18.0
18.5
18,5
I'.S
15,0

12.5
13.0
12.5
12.5
13.5

12.5
15.0
15.5
16.5
17,5•-..

15.5
10,5
...
...
...

...

...
15,0
13.0
11.0

12.0
10,0
15.5

isjo

11.0
11.5
11.5
15.0
11.0

9,0
8.0
8,5
8.0
9,0

10.5
11.5
9.5

10,0
10.5
...

17,0
15.5
...
...
...

...

...
16.5
15.0
10.5

16.0
17.0
U.O
15.5
lo.o

10,0
14,5
15.0
16.0
12.5

11.0
10.5
10.5
10.0
ii.o
U.5
12.5
12.5
13.0
13.5
...

U.O

M inn), "t/i_, WATE;B YEAR OCTOBER 1975 Tn SEPTEMBER 1075

JANUARY

7
»

O

1 0

1 1
1?

}l1*
16
1 7
1 b
\ 3
20

21
?2
? \

?l

26
27
2*
29
30
31

10.1
0,7
a, a
*.?
8.5
7 ,U
7 « cs

*!»

13, 5
9.7

1. 0.3
10.7
11.2

1 1 .7
1 1 . <
10.7

11,5

11 .«
11 ."
11,?
11,6

1 1 .5
10. U

7.6
7. 1
h, «

7,3

6, 1

5.^
0,9

K5

8.<
7.6
6.5

7.6
'.6

P.I
H. 0
7.S

p[o

*.?
R,JJ

7.B
«,2
7,9
6,8

g . 's"?

7 *>
H. 1

7.U

*,?

5.1

•J , 'J

10. b
"• , o
«, 0i<*7

9.0

9.«

9. ^
«.7

9ia

9,"
°. ̂
9.0
9.0
9.2
8.2

0.8 

8,6 
0.7

1 0 . fi

0.5

7.0

6^3

6. **

7.'

7,1 
7,0 
P.? 
P , .J 
e • 0

7.9

l£AN

8.2 
fl,a 
7.0

7.?

7!7

7^6
8. 7 
«,9
«.M

13.5
12.6
13.1
12.6
12.3

10.'i

v.v
10.'-)

12.2
12, 1
12.2
12.0
11 .6

10.fi

10,e
10.5
12.0

12.9 
12.b 
12.7 
12.3 
12.0

1 1 .«
10.0

MAX

10.3
9.6

6,6

10,0 
9.5

9.5

9.3 
10.3

9.8 
8.8
7.5

8,1 
7,3 
6,5 
6,3 
6.7

6.6 
6.9 
7,9
7.8
7.8

7.9 
8.9 
8.9 
8.7

MEAN

10.2"9.2

8.2

8,9
8,0

6,6 
7.1

8,7 
8.5 
8.1 
8.9

9.3
9.2 

10.0
9.3

13.5 2.5
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OTSSQLVfii; 0"YGtM CO"), MG/L. WAT£B Vf-.Aft OCTOBER 1975 'TO S£PTt«BER 1976

APRIL M *Y

DAY

1
2
3
4
5

6
7

a
9

10

1 1
12
13
14
15

10
17
18
19
?0

?,
22
23
24
?5

26
27
28
29
30
31

MOMTH

DAY

1

2
<
4
*

6
7
H
9

10

11
12
13
1 a
15

16
17
1 «

19
?»

2)
??
24
?4
25

?6
?7
2"
?<»
*0
31

«AX

...

...

...

...

...

...

...

...

...

...

9.2
6.3
8,8
9,?
9,3

9,6
9,8
9,6
9,6
9,6

9,7
9.6
9.5
8.6
...

...

...

...

...

...

...

...

MAX

9.7
8.7
7. 7
7.3
6.»

6.7
6.4
7.9
...
...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

HI*,

...

...

...

...

...

...

...

...

...

...

».l
7^0
7.1
7.9
8.0

9.0
»,9

9.1
9.?
8,9

8,9
8.7
8.4
7.6
...

...

...

...

...

...

...

...

ju-ve

MI*

5.5
o."
5.?
•5.1

5,3

5,1
e;,0

5.1
...
...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

Mf ANi

...

...

...

...

...

...

...

...

...

...

8.7
7.9
8,2
8.6
8.5

9,4
9.3
9.4
9.4
9,3

9.3
9.2
8.8
8,?
...

' ...
...
...
...
...
...

...

"MM

7,3
7.1
6.5
6.2
5.9

5,fi
5.5
5.7
...
...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

MAX MI* I»EAN *AX

... ... ... ...

... ... ... ...

... ... ... ...

... ... ... ...

...

... ... ... ...

... ... ... ...

... ... ... ...
9,3 8. a e.9 7,1
9,3 ».5 8,7 7,5

9,3 7,8 P,7 8,6
10.3 8.3 9.5 9.7
... ... ... 8,9
... ... ... ' 8,0
... ... ... 8.1

7.4
... ... ... 7.6
... ... ... 7,5
... ... ... 11,9
... ... ... li>.0

11.1
... ... ... io]«

... ... 10.1
... ... ... 9.7
... ... ... 10,4

... ... ... 13.1

... ... ... 12.3

... ... ... U,7
11.3

... ... ... 10,2
...

...

JULY

*AX -IN »£*M "AX

... ... ... 7,!

... ... ... V.9

... ... ... 9.6

... ... .» 9.r>
8,9

... ... ... 9.6

... ... ... 9.9

... ... ... in.*

... ... ... 11.9

... ... ... ...

... ... ... ...

... ... ... ...

... ... ... ...

... ... ... ...
... • ...

...

... ... ... ...

... ... ... ...

... ... ... ...

...

... ... ... ...

... ... ... ...

... ... ... ...

... ... ... ...

... ... ... ...

7.4 4.9 6.S - —
7,4 U.6 5.8 --•
6,2 a, 7 5,3 ——
6,8 <S.O 5.8 ———

6.3 5.0 S.7 — -
6,fi 5. a h.l •••

Ml*

...

...

...

...

...

...

...

...
0,4
6,4

7.1
7,5
7.1
0.7

6.1

0.2
0,3
0.2
0.7

10.0

9.2
8.0
8,0
8,1
8.0

7.9
9,4
8.9
8,3
8.0
...

...

AUGUST

S I K

5.9
0.3
;,?
7.2
0.7

8.1
P. 2
8.3
7.0
...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

WfcAN

...

...

...

...

...

...

...

...

6,9
0.9

7.9
8,5
8,0
7.4
7.2

6.7
0.9
6.7
9.5

10,8

10,0
9,6
9.0
8.9
9.2

11.6

10.9

10.1
9.5
8,9
...

...

-MN

0,5
8,2
6.7
3.4

7,e

P. 9
8.9
9.2
8,3
...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

MAX

10. a
10,3
9.2

11.9
11.3

11.1
10,5
10. I
12,6
1 1.3
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452 VERMILLION RIVER BASIN 

05346000 VERMILLION RIVER AT HASTINGS, MN

LOCATION.--Lat 44°43'12", long 92 0 51'57", SE%SW% sec.33, T.115 N., R.17 W., Dakota County, Hydrologic Unit
07040001, at bridge on County Road 47, in Hastings, 0.7 mi (1.1 km) upstream from mill dam, and 3 mi (4.8 km), 
upstream from Vermillion Slough.

DRAINAGE AREA.--195 mi 2 (505 km2 ).

PERIOD OF RECORD.--Water years 1973 to current year.

COOPERATION.--BOD and bacteria data furnished by Metropolitan Waste Control Commission, St. Paul, MN.
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VERMILLION RIVER BASIN 

05346000 VERMILLION RIVER AT HASTINGS, MN--Continued

453
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454 CANNON RIVER BASIN • 

05353800 STRAIGHT RIVER NEAR FARIBAULT, MN

LOCATION.--Lat 44°15'29", long 93°13'51", in WsSE% sec.9, T.109 N., R.20 W., Rice County, Hydrologic Unit
07040002, on right bank 15 ft (5 m) downstream from highway bridge, 2.8 mi (4.5 km) upstream from Falls Creek 
and 3.2 mi (5.1 km) southeast of Faribault.

DRAINAGE AREA.--442 mi 2 (1,145 km2 ).

PERIOD OF RECORD.--October 1965 to current year.

GAGE.--Water-stage recorder. Altitude of gage is 1,035 ft (315 m) from topographic map.

REMARKS.--Records good except for winter period and one day of no gage-height record, Mar. 12, which are fair.

AVERAGE DISCHARGE.--11 years, 242 cfs (6.85 m 3 /s), 7.44 in/yr (189 mm/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 5,990 ft 3 /s (170 m 3 /s) May 1, 1973, gage height, 11.20 ft 
(3.414 m); maximum gage height, 12.74 ft (3.883 m) Mar. 5, 1974 (backwater from ice); minimum discharge, 
11 ft 3 /s (0.31 m 3 /s) Sept. 7, 1976, gage height, 3.70 ft (1.128 m); minimum daily, 11 ft 3 /s (0.31 m 3 /s) 
Feb. 18 to Mar. l t 1968.

EXTREMES FOR CURRENT YEAR.--Peak discharge above base of 1,500 ft 3 /s (42.5 m 3 /s) , none; maximum discharge, 
535 ft 3 /s (15.2 m 3 /s) Mar. 14, gage height, 5.75 ft (1.753 m) (backwater from ice); maximum gage height, 
6.97 ft (2.124 m) Mar. 12 (backwater from ice); minimum discharge, 11 ft 3 /s (0.31 m 3 /s) Sept. 7, gage height, 
3.70 ft (1.128 m).
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ZUMBRO RIVER BASIN 

05373000 SOUTH FORK ZUMBRO RIVER NEAR ROCHESTER, MN

455

LOCATION.--Lat 44°04'00", long 92°27'55", in SEh sec.14, T.107 N., R.14 W., Olmsted County, Hydrologic Unit
07040004, on left bank 30 ft (9.1 m) upstream from ford, 0.2 mi (0.3 km) downstream from sewage plant, 1.6 mi 
(2.6 km) north of Rochester, 2 mi (3 km) downstream from Cascade Creek, and 2.5 mi (4.0 km) downstream from 
Silver Lake Dam.

DRAINAGE AREA.--304 mi 2 (787 km2 ). ^ 35- *-

PERIOD OF RECORD.--January 1952 to current year. . ~"^T
i '• - • 7 *-

GAGE.--Water-stage recorder. Datum of gage is 949.56 ft (289.426 m) above mean sea level.

REMARKS.--Records good. Slight regulation at tiirfes from Silver Lake and at very low flows from sewage-plant 
effluent.

AVERAGE DISCHARGE.--24 years, ISO ft 3 /s (4.25 m 3 /s), 6.70 in/yr (170 mm/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 19,600 ft 3 /s (555 m 3 /s) Mar. 1, 1965, gage height, 19.12 ft 
(5.828 m) from floodmark; minimum, 8.4 ft 3 /s (0.24 m 3 /s) Dec. 7, 1955.

EXTREMES OUTSIDE PERIOD OF RECORD.--Flood of July 21, 1951, reached a stage of about 17.5 ft (5.33 m) , discharge, 
15,000 ft 3 /s (425 m 3 /s), from information by sewage plant superintendent. This is the highest known stage 
outside the period of record since at least 1908.

EXTREMES FOR CURRENT YEAR.--Peak discharge above base of 1,300 ft 3 /s (36.8 m 3 /s) and maximum:

Discharge 
(ft 3 /s) (m 3 /s)

Gage height 
(ft) (m)Date Time 

Mar. 12 1830 5,200 147 12.71 3.874 

Minimum discharge, 34 ft 3 /s (0.96 m 3 /s) Sept. 18, gage height, 2.66 ft (0.811 m).
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456 ZUMBRO RIVER BASIN 

05374000 ZUMBRO RIVER AT ZUMBRD FALLS, MN

LOCATION.--Lat 44°17'12", long 92°25'56", in sec.36, T.110 N., R.14 W., Wabasha County, Hydrologic Unit 07040004, 
on left bank in Zumbro Falls, 1,000 ft (305 m) downstream from Cold Creek, 0.7 mi (1.1 km) upstream from 
bridge on U.S. Highway 63, and 6.3 mi (10.1 km) downstream from North Fork.

DRAINAGE AREA.--1,130 mi 2 (2,930 km 2 ), approximately.

Monthly dis-PERIOD OF RECORD.--June 1909 to September 1917, April to November 1929, March 1930 to current year, 
charge only for some periods, published in WSP 1308.

GAGE.--Water-stage recorder. Datum of gage is 811.26 ft (247.27 m) above mean sea level. Prior to Nov. 11, 1933, 
nonrecording gage on bridge 800 ft (244 m) downstream at same datum.

REMARKS.--Records good. Diurnal fluctuation caused by powerplant above station.

AVERAGE DISCHARGE.--54 years (1909-17, 1930-76), 515 ft 3 /s (14.58 m3 /s), 6.19 in/yr (157 mm/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 35,900 ft 3 /s (1,020 m 3 /s) July 22, 1951, gage height, 30.80 ft 
(9.388 m) from floodmark; minimum, 27 ft 3 /s (0.76 m 3 /s) Jan. 12, 1935; minimum gage height, 5.96 ft (1-817 m) 
Nov. 27, 1967.

EXTREMES OUTSIDE PERIOD OF RECORD.--Flood of April 1888 reached a stage of about 30.5 ft (9.30 m) at present site 
or 29.7 ft (9.05 m) original site, discharge, 35,100 ft 3 /s (994 m 3 /s). Flood in 1859 is known to have exceeded 
that of 1888, gage height and discharge not determined.

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 8,810 ft 3 /s (249 m 3 /s) Mar. 12, gage height, 16.32 ft (4.974 m); 
minimum, 89 ft 3 /s (2.52 m 3 /s) Feb. 2, gage height, 6.29 ft (1.917 m).

DISCHARGE, IN CUBTC FFET PER SECOND, *ATER YEAR OCTOSEK 1975 TO SEPTEMBER 1976 
MEAN VALUES

DAY

1
2
3
u
5

6
7
ft
4

10

11
12
13
14
15

16
17
IB
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL
MEAN
MAX
MIM

CPSM
IN,

CAL YR
WTR YR

OCT

156
145
265
279
229

161
291
378
377
152

139
136
J35
137
132

132
133
132
133
149

138
137
139
139
196

256
289
220
2?1
2»3
287

6096
197
378
J32
.17
.20

1975 TOTAL
1976 TOTAL

NOV

293
235
298
244
272

257
251
277
329
483

422
526
508
363
354

208
307
439
380
495

587
576
376
376
315

371
330
329
366
392
...

10959
365
587
?08
.32
.36

255010
137724

DEC

394
447
402
382
386

312
339
40*.

384
353

347
306
285
530
505

477
319
425
369
323

321
337
280
283
314

297
282
281
276
256
316

10933
353
530
256
.31
,36

Mf AN
MEAN

JAN

217
315
1PJ
317
422

220
1220
528
366
231

231
242
224
284
262

219
244
252
215
232

228
243
272
220
230

256
226
277
257
200
222

9053
292
1220
tei
.26
.30

699 MAX
376 MAX

FEB

329
201
193
221
2il

242
233
223
fl
268

410
450
521
287
1260

1030
631
305
460
388

326
304
?70
330
382

318
355
321
277
...
...

10977
379

1260
191
.34
.36

6990
6560

MAP

?78
370
232
28n
243

290
258
264
251
326

303
5340
6560
2180
1320

1040
927
982

1040
93ft

696
610
374
571
410

441
415
412
420
549
909

29229
943

6560
232
.83
.96

MIN 124
MIM 113

APR

1200
1020
943
921
903

697
492
501
483
432

412
411
502
669
385

452
399
731
633
752

620
600
557
5?"1
590

685
654
635
582
529
...

18970
632
1200
385
,56
.62

C^M ,62
C^SM ,33

•HAY

508
452
460
453
461

255
591
332
426
312

178
171
183
476
337

478
419
400
424
418

336
396
299
376
316

339
340
368
332
299
370

11505
371
591
171
.33
.38

IN 8.40
IN 4.5J

JUN

323
301
361
233
285

277
260
226
326
302

285
266
268
255
278

241
272
325
432
353

364
307
258
308
292

301
278
212
257
239
...

8705
290
432
212
.26
.29

JUL .

307
258
254
263
263

230
206
215
221
242

228
125
212
205
259

210.
219
203
254
269

193
182
176
149
337

209
1*>1
97«
622
327
230

8229
265
970
125
.23
.27

AU6

180
190
231
215
275

219
210
197
214
303

285
180
131
166
180

211
1380
280
212
239

245
181
167
207
183

294
214
191
192
148
184

7704
249
1380
131
.22
.25

SEP

236
184
164
150
172

170
169
193
152
114

208
228
124
113
149

149
193
242
253
198

182
127
177
139
252

234
133
181
188
190
...

5364
179
253
113
.16
.18



ZUMBRO RIVER BASIN 457

05374900 ZUMBRO.RIVER AT KELLOGG, MN

LOCATION.--Lat 44°18'43", long 92°00'14", in SVh sec.22, T'.llO N., R.10 W., Wabasha County, Hydrologic Unit 
07040004, on right bank at downstream side of bridge on U.S. Highway 61, 0.3 mi (0.5 km), and 4 mi (6.4 km) 
above mouth.

DRAINAGE AREA.--1,400 mi 2 (3,630 km2 ).

WATER-DISCHARGE RECORDS

PERIOD OF RECORD.--August 22, 1975 to September 1976. 

GAGE.--Water-stage recorder. Datum of gage is 669.47 ft (204.054 m) above mean sea level.

REMARKS.--Records good except those for periods of no gage-height record, Oct. 11 to Nov. 18, Nov. 25-28 and 
winter periods, which are fair.

EXTREMES FOR CURRENT PERIOD.--August 22 to September 1975: Maximum discharge during period, 1,190 ft 3 /s
(33.7 mVs) Aug. 29, gage height, 3.86 ft (1.176 m); minimum, 387 ft 3 /s (11.0 m3 /s) Sept. 16, gage height, 
2.44 ft (0.744 m).

Water year 1976: Maximum discharge, 9,360 ft 3 /s (265 m3 /s) Mar. 13, gage height, 10.00 ft (3.048 m); 
minimum, 213 ft 3 /s (6.03 mVs) Sept. 4, gage height, 2.10 ft (0.640 m).

DAY

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR AUGUST 1975 TO SEPTEMBER 1975
MEAN VALUES

AUG SEP DAY AUG SEP DAY AUG SEP DAY AUG

1
2 
3 
4 
5 
6 
7 
8

TOTAL
MEAN
MAX
MIN
CFSM
IN.

BAY

1
t
3
a
5

6
7
6
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
24
25

26
27
26
29
30
31

TOTAL
MEAN
MAX
MIN
CFSM
IN.

WTR YR

---

459 
535 
569 
559 
560 
556 
496 
452

9 
10 
11 
12 
13 
14 
15 
16

463 
466 
452 
461
474 
474 
432 
426

DISCHARGE. IN CUBIC FEET PER SECOND

OCT

535
446
40S
422
474

417
407
423
522
546

429
396
334
321
317

317
312
304
300
296

296
296
296
300
312

329
396
387
363
356
374

11963
373
946
296
.27
.31

1976 TOTAL

NOV

420
444
402
397
429

392
429
415
444
596

627
601
664
664
960

934
453
46S
970
970

643
699
700
961
939

960
586
566
571
634
*••

16194
540
700
392
.39
.43

207506

PEC

650
695
660
650
640

615
607
569
609
609

589
579
596
631
746

705
675
620
585
560

550
540
530
515
505

500
500
465
465
460
460

16060
583
746
460
.42
,48

MEAN

JAN

455
450
445
440
440

470
550
1420
740
560

470
050
450
455
460

465
465
460
461
461

460
455
455
460
450

450
450
450
450
450
450

15567
502
1420
440
.36
.41

567

MEAN

FEB

450
450
450
44Q
435

440
450
450
430
400

500
620
659
730
900

1460
1240
540
700
670

650
630
607
57«
585

616
979
595
564
•**
...

16134
625
1460
400
.45
.48

MAX 7700

, WATER
VALUES

MAR

546
576
636
508-
482

465
490
504
491
477

514
2740
7700
5450
2410

1700
1360
1270
1570
138Q

1220
990
914
738
8U

720
696
663
663
813
963

40507
1307
7700
477
,93

1.08

MIN

17' 

18 
19 
20 
21 
22 
23 
24

513 
638 
539

450 
468 
474 
495 
493 
510 
429 
477

25 
26 
27 
28 
29 
30 
31

761 
610 
560 
868 
966 
774 
538

YEAR OCTOBER 1975 TO SEPTEMBER 1976

APR

1220
1320
1210
1140
1110

1080
915
756
727
685

636
606
597
669
786

623
637
633
867
626

919
826
605
783
607

789
841
623
805
768
*•*

25213
640
1320
597
.60
,67

139

MAY '

731
704
663
662
646

639
536
666
566
576

513
402
367
356
524

520
597
561
519
567

550
510
529
467
501

465
473
478
509
462
456

16741
540
731
356
.39
.44

CF8M ,41

JUN

460
455
435
458
407

39a
390
392
372
412

411
405
412
397
367

398
360
396
440
506

483
462
451
416
426

416
431
393
3B2
365
...

12594
420
508
372
.30
.33

• IN

JUL

367
399
408
350
374

370
358
322
317
317

327
342
274
272
347

321
347
311
324
321

356
325
290
300
265

355
J53
560
980
778
592

11924
365
960
265
.26
.32

9,5t

AUS

441
379
352
368
411

409
367
371
354
351

427
421
377
323
304

319
419
1470
556
aos

386
3*0
320
280
304

360
366
342
260
283
265

12390
400

1470
265
.29
.33

SEP

490
550
818
884
913
851

16136
538
913
426
.38
.43

SEP

262
292
298
261
249

859
258
291
280
261

239
256
300
278
242

255
264
256
357
367

330
342
279
302
262

332
136
311
309
311

«619"267

367
239
.»l 
,23



458 ZUMBRO RIVER BASIN

05374900 ZUMBRO RIVER AT KELLOGG, MN--Continued

WATER-QUALITY RECORDS 

PERIOD OF RECORD.--August 1975 to September 1976.

PERIOD OF DAILY RECORD.--
SPECIFIC CONDUCTANCE: August 1975 to September 1976. 
WATER TEMPERATURES: August 1975 to September 1976. 
SUSPENDED-SEDIMENT DISCHARGE: August 1975 to September 1976.

REMARKS.--During the winter period, suspended-sediment samples were collected weekly and daily sediment loads were 
estimated on the basis of water records and weekly sediment samples. Water temperature and specific conductance 
was obtained once daily for most of the open water period and weekly for winter period.

EXTREMES FOR CURRENT PERIOD OF DAILY RECORDS.--August 22 to September 1975:
SPECIFIC CONDUCTANCE: Maximum, 536 micromhos Sept. 3, 4, 6-8, 14-16; minimum, 372 micromhos Aug. 30.
WATER TEMPERATURES: Maximum, 21.5°C Aug. 22; minimum, 9.5°C Sept. 24.
SEDIMENT CONCENTRATIONS: Maximum daily mean, 715 mg/L Aug. 29; minimum daily mean, 39 mg/L Sept. 17.
SEDIMENT LOADS: Maximum daily, 1,860 tons (1,690 tonnes) Aug. 29; minimum daily, 47 tons (43 tonnes) Sept. 17.

WATER YEAR 1976:
SPECIFIC CONDUCTANCE: Maximum, 710 micromhos Jan. 3; minimum, 200 micromhos Aug. 18.
WATER TEMPERATURES: Maximum, 29°C July 10; minimum, 0.0°C on many days during winter period.
SEDIMENT CONCENTRATIONS: Maximum daily mean, 2,700 mg/L Mar. 12; minimum daily mean, 1 0 mg/L Feb. 1-3.
SEDIMENT LOADS: Maximum daily, 27,900 tons (25,300 tonnes) Mar. 13; minimum, 12 tons (11 tonnes) Feb. 1-3.

SPECIFIC CONDUCTANCE (MTCROMHOS/C* AT 25 PEG. C), wATEK YEAR OCTOBER 1974 TO SEPTEMBER 1975
MEAN VALUES

DAY OCT NOV DEC JAN FE8 MAR APR MAY ,JUN JUt AU6 SEP

\ I"- 501
; —— 536
a —— 536
5 «. 524

«, 371 536
7 ... 536
g ... 536
, 524 524

10 —— 524

,, —— 524
,2 —— 512
13 —— 512
}a —— 536
J 5 ... 536

»* ... 536
17 ... 440
.. ... 428
p ... 465

20 —— 481

2, ... 428
2? 3B9 44Q
23" 476 399
2 a 476 416
25 435 413

26 461 432
p 7 507 416
28 524 436
29 ... 436
j 0 372 432
S i 461



ZUMBRO RIVER BASIN 

05374900 ZUMBRO RIVER AT KELLOGG, MN- -Continued

459

SPECIFIC CONDUCTANCE AT DIG, C), WATER VfAP OCTORP9 J975 TO SEPTEMBER 
ONCE-OAILY

OAV

Ifl

11 
1?

la

OAV 

,

t, 
7 
A 
0 

10

13 
,(1
15

1 6
17 
1« 
10
20

21 
2? 
23
?a 
25

2* 
27 
2R 
2 o
30
31

OCT

389 
102 
10? 
4lfe

491 
466 
16? 
515 
513

513
440 
4S3 
4%3 
48*»

545 
SIS 
531 
529 
557

51 u 
539 
557 
521
445

49? 
5?1 
545 
57o 
537

16
17
18
1«
2"

21
22
?3
24
?*

26
27
28
29
30
3t

491
491
491
491
453

fl71
471
486
500
500

450
530
450
<U75
445
537

553
55i
521
546
538

530
579
541
546
539

565
538
536
530
500
...

OEC

558
500

546
538

538
550
553

538
521
553
...
487

500

JAN

710

635

559

379

felt
508
508
520

MAR

470
510
450
550
522

430
500
450
460
450

460
450
322
340
253

310
260
300
310
315

320
415
450
415 •
4»0

470
400
400
490
390
350

APR

470
438
385
390
520

520
470
500
600
490

• 625
520
640
600
490

500
500
490
490
500

500
500
500
495
500

500
500
500
520
"30
...

MAY

520
520
530
530
450

420
390
470
380
405

440
330
340
320
395

...
490
400
420
450

415
44S
44S
420
4SO

420
440
470
470
430
440

JUN

470
475
400
490
500

450
450
495
380
340

340
380
320
390
390

330
390
430
400
370

360
370
4<iO
330
390

380
360
470
390
350
...

jut

340
530
SCO
350
370

340
...
320
44Q
330

490
400
370
44Q
500

370
5?0
350
480
420

425
503
44Q
400
385

400
500
560
350
425
485

AUK

460
435
410
420
U4Q

430
4bQ
405
380
425

430
500
425
380
...

440
380
200
360
405

460
480
460
480
430

350
340
400
...
380
380

SEP

340
410
380
430
400

360
360
380
460
500

430
380
390
410
440

390
470
360
460
520

440
520
460
500
400

410
510
590
460
440
...

TfcMPERATURE (DtG. C) OF wAUR f "ATtH YEAH OCTOBEH 197U TO SEPTEMBER 1<»75
MtAN VALUES

OCT NOV OEC JAN PgB MftB JUN JUL. AU6

22.0
——
——

21.0

21.5

22.0
20.5

16.0
20.5

18.5

SfcP

19.5 
19,0 
19.5 
19. b
19.0

16.0 
17. & 
16.0 
14.0 
16.0

17.5
13.5
11.0 
11. S 
13.0

15.5 
U.5 
16.5 
U.O 
13.0

12.0
10.0
11.0
9.5
10,0

10.0
12,0

13.0



460 ZUMBRO RIVER BASIN 

05374900 ZUMBRO RIVER AT KELLOGG, MN- -Continued

TEMPERATURE CDEG, C) 0* WATER, WATF.R YEAR OCTOBER 1975 TO SEPTEMBER 1976
QNCE.DAILY

11 
1? 
IS
tfl 
15

1 *> 
!7

2J
20

2*
27

30
31

OCT

ll.o
fl.o

10,0
11 .0
13.0

n.o
12.0
1 ^.o
14.0
l?.o

n.o
12. S
15.5
17.0
1 1 .0

7.0
8.5
7 .°>

ll.i)
fc.5

7.5
P.rt
1?,0
l«s.o
10,5

6.«57*5

9,0
6.0
6,5
9,n

NOV

9
10

fl
7

12

11
12
10
10
5

6
6
4
2
(l

(l
h
7
9
9

4
1
1
1' 0

0
0
0
2
0
•'

.0

.0

.0

.0

.0

.0

.0

.0

.c

.5

.0

.0
,t>
.5
.5

.5

.0

.0

.5

.0

.0

.5
,5
,5
.5

.5
,5
.0
.0
.5
•"

DEC

1.0

1.0
1 ,0
1.5

...

...
1 ,5s
2.0
?.o
2,0
1.0
2.0
...
0,0

0,0
...
...
...
0,0

...

...

...

...

...

...
0,0
...
...
...
...

JAN

• •»
1,0
0,0
...
...
...
...
...
...
...
...
...
...
...
...
...
...
...
0,0
...
...
...
...
...
...
...
...
...
...
...
...

MATER QUALITY PATA,

•

TIME

1120

NUMBER
OF

SAM
PLING
POINTS

3

DATE

MAR
13...

DATE

MAR
13...

INSTAN
TANEOUS

DIS
CHARGE
CCF8)

7450

TIME

1120

SUS,
SED.
FALL

DIAM.
X FINER

THAN
,009 MM

33

BED
MAT.
FAl.1.

OIAM,
t FINER

THAN
,125 MM

0

TEMPER-
ATUftF
(ore c>

.5

SUS.
SED,
FALL

DIAM.
X FINER

THAN
,01* MM

41

FEB MAR APR MAY JUN JUL

... 0
3
1

... i
1

... 2

... 3

... 0

... .
2

... 2
3

.-• 0
—— 1

1

... 1
-». 1

z
3

... 8

... 4
-»- 2
... 3
... 3
... 7

... 9
5.0
u .5 •
—— 9
... 9
..« 5

MATER YEAR

BED
MAT,
FALL

DIAM.
X FINER

THAN
.250 MM

2

INSTAN*
TANEOUS

DIS
CHARGE
(CFS)

7450

SUS.
SED.
FALL

DIAM.
X FINER

THAN
.062 MM

59

.5 8
,0 9
.0 9
.0 7
.0 10

.0 9
,0 9
.5 10

12
.0 11

.0 12

.0 9

.5 11

.0 14

.0 14

.0 17

.5 16

.5 16

.5 13

.5 13

.0 12

.0 13

.0 12

.5 9

.0 12

.0 11

.. 10
•• 15
.0 12
.0 13
.5

OCTOBER

BED
MAT.
FALL

DIAM.
X FINER

THAN
.500 MM

22

BUS*
PENDED
SEDI
MENT
(MG/L)

,0 14
.0 U
,0 10
.0 10
,0 14

.0 12

.5 U

.0 17
,5 19
,0 15

,0 15
.5 15
.0 14
.0 16
.0 15

,0
,0 13
,0 13
.5 20
,0 Id

.5

.0 18
,0 ie
,0 15
,0 18

,0 16
.0 21
.0 17
.5 15
,0 19
.. 19

.5 17

.0 19

.0 19

.0 22

.0 20

.0 19

.0 23

.0 23

.0 22

.0 22

,5 24
.0 26
.0 22
.0 2&
.5 22

19
,S> 18
.0 21
.0 17
.0 20

20
.0 21
.5 22
.0 20
.0 17

.0 21

.0 20

.5 20

.0 20

.0 22

.0 "

1975 TO SEPTEMBER

BED
MAT,
FALL

DIAM,
X FINER

THAN
1,00 MM

59

SUS
PENDED
SEDI
MENT
DIS

CHARGE
(T/OAr)

1070 21500

SUS.
SfclD.
FALL

DIAM,
x FINER

THAN
.125 MM

6J

SUS.
SED,
FALL

PIAM.
X FINER

THAN
,250 MM

75

BED
MAT,

SIEVE
DIAM,

X FINER
THAN

2.00 MM

92

SUS.
SED.
FALL

DIAM,
X FINER

THAN
.002 MM

21

SUS,
SED,
FALL

DIAM.
X FINER

THAN
,500 MM

99

.5 22.0
,0 24.0
,0 20,5
.0 24. S
,0 — •

,0 ...
.0 — •
.0 21.0
,5 26,0
.0 29,0

,0 25.0
,0 27.0
.0 24.0
,5 25.0
.5 22,5

.0 20,5

.5 21,0
,0 21.0
,0 25,0
,5 23.5

,0 25.0
.0 26.0
.0 24,0
,0 22.5
.0 22.5

.5 24,0
,0 23,0
,0 24,0
,0 24.0
,0 26,0

22,0

1976

BED
MAT.

AUG

19,0
20,0
22.0
21,0
21,0

22.0
16,0
25.0
1^.5
21.0

22,0
27,0
22.0
20,0
...

17,0
19,0
16,0
26.5
22.0

21.5
26.0
22,5
21,0
23.0

21,0
22.0
21,5
...
17.5
19,0

BED
MAT,

SEP

18,0
16,0
19,0
21. S
21,0

22.0
19.0
19,5
16,5
13.0

14,0
1S.O
17,5
16,0
15,0

12,5
13.0
13.5
18,5
15,5

13,5
12.0
15.5
15.0
11.0

15.0
13.0
9.5
10.0
10,0
...

BEO
MAT,

SIEVE BIEVE SIEVE
DIAM, DIAM, DIAM,

X FINER X
THAN

4,00 MM «.

94

SUS,
SED,
FALL

DIAM,
x FINER

THAN
,004 MM

29

SUS.
SED,
FALL

DIAM,
X FINER

THAN
i.oo MM

100

FINER X
THAN
00 MM 16

99

FINER
THAN
.0 MM

100



ZUMBRO RIVER BASIN 

OS374900 ZUMBRO RIVER AT KELLOGG, MN--Continued

SU3PENDEO»SEDIMENT DISCHARGE (TONS/DAY), WATER YEAR OCTOBER 197S TO SEPTEMBER

461

OCTOBER NOVEMBER DECEMBER

DAY

1
2
3
4 
5

6 
7
B
9

10

11 
12 
IS 
14 
IS

16
17
18
19
20

21
22
23
24
25

26
27
28
29
10
31

DAY

1
2
3
4
5

6
7
8
9 

10

11 
12
13
14 
15

16
17 
18 
19 
20

21 
22
23
24 
25

26
27 
28 
29
30 
31

MEAN 
DISCMAR6E 
(CM)

SIS
446
408
422
474

417 
407
423
522
546

425 
356
334 
321 
317

317 
312
304
300
296

296
296
296
300
312

S25
356
387
383
3S6
374

MEAN 
DISCHARGE
(CM)

455
450 
445 
440 
440

470
550
1420
740 
580

470 
450 
450 
455 
460

465 
465 
460 
461 
461

460
455 
455 
460 
450

450 
4SO 
450 
450 
450 
450

MEAN
CONCEN. 
TRATION 
(M6/U

65
50
4?
56 
52

«0 
35
«1
77
62

71 
78 
78 
64 
39

25
30
28
21
20

22
27
34
37
11

28
35
46
40
36
32

JANUARY

MEAN
CONCEN" 
TBATION 
(MG/L)

17
16 
16 
16 
16

15
15
16
17 
20

22
24
23
21 
18

15
14 
14 
18 
19

19
19 
19 
19 
18

IS 
17 
16 
14 
13 
12

SEDIMENT 
, DISCHARGE 
(TONS/DAY)

94
60
46
64 
67

45 
38
49
109
91

81 
75 
70 
55 
33

21 
25
23
17
16

18
22
27
30
26

25
34
48
41
35
32

SEDIMENT 
DISCHARGE 
(TONS/DAY)

21
19 
19 
19 
19

19
22
61
34 
31

28 
29 
28 
26 
22

19 
18 
17 
22 
24

24 
23 
23 
24 
22

22
21 
19
17 
16 
15

MEAN 
DISCHARGE 
(CM)

420
444
402
397 
429

392
429
415
444
596

622
601 
664 
664 
560

534 
453
468
570
570

643
695
700
S81
339

S80
586
586
571
634
...

MEAN 
DISCHARGE 

(CFS)

450
450 
450 
440 
435

440
450
450
430 
400

500 
620 
659 
730 
900

1480 
1240 
840 
700 
670

6SO 
630 
607 
574 
585

616 
579 
595
564
...

MEAN
CONCEN. 
TRATION 
(MG/U

40
35
35
39
40

34
46
49
47

296 .

96
75 
97
60 
40

42 
44
62
66

155

126
80
1S9
1S2
108

76
55
58

151
90

...

FEBRUARY

MEAN
CONCEN. 
THAT10N 
(M6/L)

10
10 
10 
11 
11

11
12
12
13
15

19 
25
37
54 

378

144 
88
70 
70 
70

69 
68 
69 
70 
71

71 
75 
78 
40

...

SEDIMENT 
DISCHARGE 
(TONS/DAY)

49
42
38
42 
46

36 
53
55
56
476

161 
122 
174 
108 
60

61
54
78

102
239

219
150
301
238
157

119
87
92

233
154
...

SEDIMENT 
DISCHARGE 
(TONS/DAY)

12
12 
12 
IS 
13

IS
IS
15
15 
16

26
42 
66 
106 
919

575 
295
1S9 
132
127

121 
116 
US 
108 
112

118
117 
125
61

... 
•••

MEAN 
DISCHARGE 
(CM)

650
655
660
650 
640

615 
607
S69
609
609

589 
579 
556 
611 
746

705 
675
620
585
560

5SO
S40
S10
515
505

500
500
48S
4B5
480
460

MEAN 
DISCHARGE 
(CM)

548
576 
638 
508 
482

485
490
504
491 
477

514 
2740 
7700 
5450 
2410

1700. 
1S80 
1270 
1570 
1SSO

1220 
990 
914 
738 
814

720 
696 
661 
661 
8S1 
961

MEAN
CONCEN. 
TRATION 
(MB/U)

61
222
176
144 
176

145 
133
110
130
134

127 
114 
100 
160 
275

162 
101
58
27
13

13
IS
16
17
18

19
20
19
18
18
18

MARCH

MEAN 
CONCEN. 
TRATION 
(M6/L)

28
60 
88
51 
78

77
76
62
55
53

48 
2700 
1140 
654 
902

460 
380 
422 
676 
460

239
19S 
173 
166 
172

119 
81
60 
77 

SOS 
419

SIDIMENT 
DISCHARGE 
(TONS/BAY)

in
393
314
253
308

241 
218
200
214
33*2eO

202 
178 
150 
273 
554

308 
184
97
«3
20

19
22
«1
24
25

26
27
25
24
23
22

SEDIMENT 
DISCHARGE 
CTON8/OAY)

2 1
«3 
152
70 

102

101
101
84
73 
68

67 
20000 
27900 
9620 
5670

2110 
1420 
14SO 
2870 
1710

787 
521 
427 
331 
378

231 
116
107 
138
670 
tl«0



462 ZUMBRO RIVER BASIN

05374900 ZUMBRO RIVER AT KELLOGG, UN—Continued 

WATER QUALITY DATA, WATER YEAR OCTOBER 1974 TO SEPTEMBER 1975

DATE

SEP.
05..,

TYPE TIME

16*7

INSTAN
TANEOUS

DIS
CHARGE
(CFS)
00061

BED
MAT.
FALL

DIAM.
x FINER

THAN
.125 MM
80159

BED
MAT.
FALL

OlAM.
x FINER

THAN
.250 MM
80160

BCD
MAT,
FALL

DIAM.
X FINER

THAN
.500 MM
00161

BED
MAT.
FALL

.DIAM.
X FINER

THAN
1.00 MM
80162

BED
MAT.

SIEVE
DIAM.

X FINER
THAN

2,00 MM
80169

BED
MAT,

SIEVE
DIAM,

X FINER
THAN

4.00 MM
80170

5TO 21 95 95 95 98

SU8PENDFD-SEDIMENT DISCHARGE (TONS/DAY), WATER YEAR OCTOBER 1974 TO SEPTEMBER 19T5

DAY

1
2
3

7
8
9

10

11
12
15
10
15

16
17
18
19

21
22
23
24
25

26
27
28
29
30 
SI

JULY

MEAN
MEAN CONCEN. 

DISCHARGE TRATION 
CCF8) (M6/U

SEDlMfNT MEAN
DISCHARGE DISCHARGE
(TONS/DAY) (CFS)

AUGUST

MEAN 
CONCEN. 
TRATION 
(MG/L)

SEDIMENT
DISCHARGE
(TONS/DAY)

513
638
539
761

610
560
868
966
774
538

96
195
168
632

327 
200 
S15 
T15 
711 
190

133
336
244
1300

539
302
738

1860
1490
276

MEAN
DISCHARGE 

(CFS)

459
535
569
559
560

556
496
452
463
466

452
461
474
474
432

426 
4SO 
468 
474 
495

493
510
429
477
490

550 
SIS 
884 
913 
8S1 •

SEPTEMBER

MEAN 
CONCEN* 
TRATION 
(MG/L)

131
159
184
119
its
100
81
.73
72
63

78
77
61
70
65

51
39
44
71
48

55
8! 
70 
55
65

184
155
126
139

SEDIMENT
DISCHARGE
(TONS/DAY)

162
230
283
180
178

ISO 
108
89
»0
79

95
96
78
90
76

59
47
56
91

71
U7 
81 
71 
B6

143
406
370
311
319



ZUMBRO RIVER BASIN 

05374900 ZUMBRO RIVER AT KELLOGG, MN--Continued

SUSPENDED-SEDIMENT DISCHARGE (TONS/DAY), MATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

463

MAY JUNf

DAY

1
2
5
4
9

6
7
8
9

10

11
12 
13
14
is
16
17
IB
1« 
20

21 
22 
23
24
25

26
27 
28 
29
30
31

OAV

1 
2 
3 
a 
5

6 
7 
8 
9 

10

11 
12 
13
10 
15

16 
17 
IB 
19
20

21 
22
23
24 
25

26
27 
26
29
30
31

MEAN 
DISCHARGE

CCPS)

1220
1320
1210
1100
1110

1080
915
7S8
727
685

636
606 
59T
669
78S

623
637
633
867 
826

919 
826 
80S
783 
807

789
841 
823
805
768

MEAN
DISCHARGE 

CCF8)

367 
399
408 
350 
374

370 
3S8 
322
317
317

327 
342
270 
272
347

321
347 
311 
324 
32!

358 
325
290 
300 
265

355 
353
560 
480 
778
592

MEAN 
CONCEN* 
TRAT10N 
(MO/U

438
574
302
224
220

190
155
96
79
79

98
71 
65
77
116

103
98

125
179 
108

118 
118 
99
92
95

92
102 
10? 
85
78

...

JULY

MEAN 
CONCEN. 
TRATION 
(M6/L)

94
in
112
88 
70

64 
62 
62 
62 
62

62
61 
61
6a
98

63 
77 
68 
52
90

82
84 
72 
75 
76

88 
79 

473 
1180 
640
285

SEDIMENT 
DISCHARGE 
(TONS/DAY)

1440
2050
987
689
659

S66
383
196
155
146

168
116 
105
139
247

173
169
214
419 
241

293 
263
215
190 
207

196
232
227 
185
162
...

8ED1MENT 
DISCHARGE 
(TONS/OAV)

93
120 
123
83 
71

6a
60 
54 
53 
53

55
S6
45 
47 
92

55
72 
57 
45 
78

79 
7« 
56 
61 
54

84 
78 

715 
3120 
1340
456

MEAN 
DISCHARGE

CCFS)

731
704
663
662
64S

639
536
688
568
576

513
002 
367
356
524

S20
597
561
519 
567

550 
510 
529
467 
501

465
473 
078 
$09
462
056

MEAN
DISCHARGE

tcrs)
001 
379 
352 
368
ail

009 
387 
371 
354 
351

427 
421 
377 
323
304

319 
019 
1470 
556
005

386
360 
320 
260 
304

360 
366 
342 
280 
283
265

MEAN 
CONCEN* 
TRATION 
(MB/I.)

89
80
75
70
67

62
SS
62
70
63

06
58
SO
26
40

56
69
69
66 
68

72 
66 
51
42 
49

56
52 
42
44
52
55

AUGUST

MEAN 
CONCEN. 
TRATION 
(MG/U

175 
160 
152 
140 
159

112 
164 
138 
98
66

155 
82
92
91 
79

70 
90 
279 
243 
226

195 
130 
100 
95 
115

312
144 
63 
79 
112
123

SEDIMENT 
DISCHARGE 
(TONS/DAY)

176
152
134
125
117

107
84

111
107
93

66
63
50
25
17

81
111
105
92
104

107 
91 
73
53
66

70
66
54 
60
65
66

SEDIMENT 
DISCHARGE 
(TONS/DAY)

208 
164 
144 
139 
176

124 
171 
1S8 
94 
83

179 
9J
94 
79
65

60 
102 

1110 
365
247

20S 
126 
86 
72
94

303 
142 
56
60 
86
88

MEAN 
DISCHARGE 

CCFS)

4SO
455
435
458
407

394
390
392
372
412

411
405 
412
397
367

398
380
396
440 
508

463 
482 
451
416 
426

416
431 
393 
382
385
...

MEAN 
DISCHARGE 

(CF3)

282 
292 
296
261 
249

259 
258
251
280 
261

239 
256
300 
878 
242

255
264 
2S6
357 
367

330 
342
279 
302 
262

332 
336
311 
309 
311
...

MEAN 
CONCEN. 
TMATION 
(MG/U

51
48
57
SS
47

47
53
60
76
66

77
62
64
73
62

56
65
91
94 

128

136 
133
129
124 
121

117
112
108 
104
98

SEPTEMBER

MEAN 
CONCEN 
TRATION 
(MG/U)

122
118
110 
70 
60

61 
79 

103 
92 
65

62
69 
86 
76 
59

74 
71 
65 
84 
85

60 
66 
50 
36 
30

55
50 
36 
37 
52

...

SEDIMENT 
DISCHARGE 
(TONS/OAY)

66
59
67
72
52

50
56
68
76
98

85
6S
93
76
65

60
67
V7
112 
176

177 
173 
157
139 
139

131
UO 
115 
107
102

SEDIMENT 
DISCHARGE 
(TONS/OAY)

93 
93
69
49 
«0

43 
55
70 
70
46

40 
48 
71 
59 
39

51 
51
45 
61 
64

S3
61 
36 
29 
21

49 
45 
30 
31 
44



464 WHITEWATER RIVER BASIN

OS376000 NORTH FORK WHITEWATER RIVER NEAR ELBA, MN 

(Hydrologic bench-mark station)

LOCATION.--Lat 44°OS'30", long 92°03'S7", in sec.7, T.107 N., R.10 W., Winona County, Hydrologic Unit 07040003, 
on left bank 2.3 mi (3.7 km) upstream from Middle Fork, 2.4 mi '(3.9 km) west of Elba, and 3.S mi (S.6 km) 
upstream from confluence with South Fork.

DRAINAGE AREA.--101 mi 2 (262 km 2 ).

WATER-DISCHARGE RECORDS

PERIOD OF RECORD.--May 1939 to September 1941, July 1967 to current year. 

REVISIONS (WATER YEARS).--WRD MN-74: 1967(M), 1969(M), 1971(M), 1972(M), 1973(M).

GAGE.--Water-stage recorder. Datum of gage is 769.60 ft (234.574 m) above mean sea level. Oct. 12, 1939, to 
Sept. 30, 1941, water-stage recorder at site 600 ft (183 km) downstream at same datum. Prior to Oct. 12, 
1939, nonrecording gage at site 2 mi (3.2 km) downstream at different datum.

REMARKS.--Records good.

AVERAGE DISCHARGE.--11 years (1939-41, 1967-76), 43.9 ft 3 /s (1.243 m 3 /s), 5.90 in/yr (150 mm/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 16,100 ft 3 /s (456 m 3 /s) June 21, 1974, gage height, 16.32 ft 
(4,974 m) from highwater mark; minimum, 11 ft 3 /s (0.31 m 3 /s) Feb. 21, 1968.

EXTREMES OUTSIDE PERIOD OF RECORD.--Flood of June 15, 1967, reached a stage of 8.56 ft (2.61 m) from high-water 
mark, discharge, 2,350 ft 3 /s (66.6 m'/s).

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 2,620 ft 3 /s (74.2 m'/s) Mar. 12, gage height, 7.50 ft (2.286 m) 
from highwater mark; minimum, 19 ft 3 /s (0.54 m3 /s) Mar. 17, 18; minimum gage height, 1.90 ft (0.579 m) Feb. 2, 
July 25-27, Aug. 16, Sept. 6.

DISCHARGE, IN CUBIC FEET PEP SECOND, WATER YEAR OCTOBER 1975 TO SEPTEMBER 197*
MEAN VALUES

DAY

1
2
3
0
5

6
7
6
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
20
25

26
27
28
29
30
31

TOTAL
MEAN
MAX
MIN
CFS*
I N .

CAL YR
WTR YR

OCT

36
34
30
34
30

30
33
39
02
37

37
37
37
37
30

30
30
30
30
36

36
36
37
00
0«

00
38
37
37
37
38

J131
36.5

00
33

.36

.02

1975 TOTAL
1976 TOTAL

NOV

39
39
37
36
36

36
37
37
09

123

53
03
39
38
38

37
36
36
36
03

Utl
39
36
38
37

37
37
36
02
63

...

1279
02,6
123
36

.02

.07

2191'i
1660)

DEC

05
uu
oo
39
oo

40
36
36
36
38

37
37
37
80
50

03
36
36
37
37

30
30
30
3o
3o

30
33
33
33
30
30

1205
38,9 >

80
33

.39

.00

MEAN eo.o
MEAN «5,0

JAN

33
34
31
31
31

33
31
32
32
32

32
32
32
31
31

31
30
3J
31
31

31
31
31
32
31

29
29
30
31
30
30

967
M.2
30
29

.31

.36

MAX
MAX

FEB

30
26
30
29
29

29
29
30
30
36

56
169
255
66

58U

209
66
05
00
37

36
3o
33
3o
36

30
3o
30
33

...

...

2175
75,0
5>8a
28

,7a
,80

2350
1780

MAR

32
31
31
31
32

30
3)
29
31
31

33
1760
320
190
110

78
31
09

160
66

04
36
30
33
33

33
33
32
36

152
157

3761
121

1780
29

1.20
1.39

MIN 30
MIN 20

APR

76
56
09
05
03

02
00
39
38
39

37
36
36
37
37

36
37
02
08
03

42
02
40
03
05

Ott
02
00
39
00

...

1272
O2.o

76
36

,02
.07

CFSM ,59
CFSM ,«5

MAY

39
36
37
39
38

37
37
36
37
36

36
30
37
37
36

40
05
00
38
36

30
33
33
32
32

32
32
33
30
30
33

1116
36,1

05
32

.36

.01

IN 6.07
IN 6,11

JUN

33
32
31
31
30

30
30
30
30
31

31
31
32
30
30

30
29
30
29
29

29
28
29
29
30

29
29
26
30
30

...

900
30,0

33
28

.30

.33

JUL

29
29
29
28
26

26
28
26
26
26

27
27
26
26
30

29.
27
27
29
30

30
27
27
26
26

26
26

UOtt
62
33
28

1320
02.6
040
26
.02
.09

AUG

26
20
20
24
26

20
24
24
23
23

23
23
23
23
23

22
98
39
27
24

24
23
23
23
23

23
23
23
22
22
23

621
26,5

96
22

.26

.30

SEP

24
23
22
22
22

21
21
21
21
21

22
22
21
21
21

21
21
21
26
24

22
21
21
21
21

22
22
21
20
21

...

652
' 21,7

26
20

.21

.20



WHITEWATER RIVER BASIN

05370000 NORTH FORK WHITEWATER RIVER NEAR ELBA, MN--Continued 
(Hydrologic bench-mark station)

WATER-QUALITY RECORDS

PERIOD OF RECORD.--Water years 1967 to current year. 

REMARKS.--Letter B indicates unideal colony count.

465

HATfR QUALITY OAlA, Yf AR OCTQ6ER 1975 10 SEPTEMBER 1976

DATE

oct
22...

NOV
20.,,

DEC
17,,,

JAN
21...

FEB
26..,

APR
08, .,

MAY
H...

JUN
09...

JUL
2T...

AUG
31...

PATE

OCT
22,.,

NQV
20. .,

DfC
IT,.,

JAN
21...

res
26...

APR
08...

WAV

11...
JUN
09...

JUL
27...

AUG
31...

TIME

1530

1333

1630

1445

1801

134J

161S

1444

1315

1130

HARD-
NESS
(CA.MG)
(MG/L)

(00900)

270

280

250

• 2SO

260

200

250

270

260

280

INSTAN. 
TANEOUS

DIS
CHARGE
(CFS)

(00061)

36

44

35

32

35

36

34

29

26

22

WON-
CAR

BONATE
HARD
NESS
(MG/L)

(00902)

8

20

17

62

24

IS

27

17

26

26

SPE- 
CIHC
CON.

DUC1-
ANCE
(MICRO-
MHOS)
(00095)

490

522

501

570

560

535

480

525

500

550

DIS
SOLVED
CAL
CIUM
(CA)

(MG/L)
(00915)

70

72

64

71

73

72

62

70

71

70

PH

(DoUTSl
(00«00)

8,6

8,3

e.o

8,2

8.2

B.6

8,9

8,3

8.2

DIS
SOLVED
MAG-
Kit.
SlUM
( M G)

(MG/L)
(00925)

24

24

23

25

iu

2/j

c£ 4

£ £J

26

26

ATR
If cPER-
ATURt

(DEG C)
(000?0)

20,0

7.5

• 1 b,0

• 4,0

3.5

14.5

19,0

?<5.5

52.0

?o.o

DIS
SOLVE 0
SODIUM
(MA)

(>"6/L)
(00930)

4.2

5.2

<". 3

5.9

5.2

4.5

4.8

4,5

5,2

0,7

Tt MPER-
ATuRE

(DEG C)
(00010)

10,0

8.0

1,0

1.5

5.0

11,0

15.5

19.5

18,0

15,0

PERCENT
SODIUM

(00932)

3

4

4

4

4

3

4

3

4

3

DIS
SOLVED '
OXYGEN
(MB/L)

(00300)

12.8

10,9

..

13,6

• -

12,8

15,2

11,2

b.5

SODIUM
AD

SORP
TION

RATIO

(00931)

.1

,1

.1

,2

,1

,1

.1

.1

,1

,1

PfcR- 
CEM
SATUR
ATION

(00301)

116

94

.0

igft

.-

116

155

124

91

96

DIS
SOLVED
PO
TAS
SIUM
(10

(*G/L)
(00935)

1.5

1.6

3,r!

1,2

2.2

1 «**

1.5

1.5

1 ,4

1.5

DIATE 
COLI- 
FORM
(COL,
PER

100 ML)
(31501)

19

--

20

'I

B670

..

40

80

»•

160

ALKA
LINITY

AS
CAC03
(rtG/L)

(00410)

265

256

237

218

257

266

226

257

258

256

FtCAL
COL1-

(COL,
PEH

100 ML)
(31616)

6

59

8

2

72

30

3

iiO

*•*

78

DIS
SOLVED
SULMTE
(S04)
(MG/L)

(60945)

15

13

16

17

17

16

14

13

13

15

STREP 
TOCOCCI 
(COL-
ONUS
PER

100 ML)
(31679)

20

B480

60

2

4

76

77

65

-•

176

D1S»
SULVED
CHI.O-
RlOfc
(CD
(MG/L)

(OQ940)

7,5

5,5

6.3

7.5

8.6

7.6

7.3

7,7

6,8

7,3
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05376000 NORTH FORK WHITEWATER RIVER NEAR ELBA, MN--Continued

OIS

tJUALITf OAlA, HATES YEA» nCTOHEP 1975 TO SEPTFMgfcR 1<J7<5> 

CIS- OI&- TOTAL

OATP

"CT 
2?.

OK
17. 

JAN
at.

APP
"«.

MAY

1',
JO 
0-9.

Jut
27. 

Ayr,
31.

DIS 
SOLVED
SIl1CA

(F)

OIS- 0TS-
50l.v£rs SOLVED
SOL'0? SOL I OS
CflESI- (SU M OF
CUP AT COM?T1-
1S'"> C) TL'friwTS)

(70500) (70JP1)

SOLIDS 
f TOMS

15

31 h

OIS>- 

SOLIDS

PER 

(70302)

,*? il.a

,33 2?.6

,ai ?a,7

,3fl 1ft,8

2.5

5.2 

3.0

J.3

TOTAL 
PHOS-

(P)
f«G/L> 

(00665)

,07 

.I 7 

,28

,05 

,17 

, J8

.09

TOTAL 
TOTAI, MAN.

(UG/L) (UG/L^

60

210

1300

90

340

370

120

190

80

210

20 

10 

90 

20 

5u 

7u 

HO 

6U 

30 

60

DATE

31..,

DATE

31

TIME

1130

OOE
IN

BOTTOM
MA 

TERIAL
(UG/KG) 
(39368)

TOTAL
PCB
(UG/L)

(39516)

IN
BOTTOM
MA

TERIAL
(UG/KG)
(39519)

CHLO 
RINATED
NAPH
THA

LENES
(UG/L)

(39250)

TOTAt
ALDRIN
(UG/L)

(39330)

ALDRIN 
IN

BOTTOM
MA

TERIAL
(UG/KG)
(39333)

TOTAL
CHLOR*
DANE
(UG/L)

(39350)

CMLOR- 
0ANE
IN

BOTTOM
•MA*
T6HIAL
(UG/KG)
(39351)

TOTAL
DOO
(UG/L)

(39360)

ODD
IN

BOTTOM
MA*
T6RIAL

(UG/KG)
(39363)

TOTAL
UOE
(UG/L)

(39J65)

• 0 .00 .00 .0 .0 .00 ,00

TOTAL 
DDT 
(UG/L) 

(39370)

.00

DOT 
IN 

BOTTOM
MA 
TERIAL
(UG/KG) 
C39373)

TOTAL
01-
AZINON
(UG/L) 

(39570)

.00

01-
AZINON

IN 
BOTTOM 
MA 
TERIAL 
(UG/KG) 
(J9571)

• 0

TOTAL 
01-

ELDRIN
(UG/L) 

(39380)

,00

01- 
CLDRIN 

IN 
BOTTOMMA 
TERIAL

(UG/KG) 
(39383)

• 2

TOTAL 
ENORJN 
(UG/L) 

(39390)

,00

CNDRIN
IN 

BOTTOMMA-
TfcRIAL 
(UG/KG) 
(39393)

,0

TOTAL 
tfhluN 
(UG/L) 

(3*398)

,00

CTHION 'IN 

BOTTOMMA-
TiRIAL 

(US/KG) 
(39399)

•°

TOTAL TOTAL
TBI- MEPTA-

THJON CHtOR
DATE (UG/L) (UG/L)

(39786) (39410)

AUG 
'1...

DATE

AUG
st...

.00 .00

IN 
BOTTOM 
MA 
TERIAL
(UG/KG)

TOTAL 
HEPTA.

EPOXIDE 
(UG/L)

HEPTA- 
CHLOR 

EPOXIOE 
IN BQT* 
TOM MA 
TERIAL 

(UG/KG)

TOTAL 
LINOANE 
(UG/L)

LINDANE 
IN 

BOTTOM 
MA 
TERIAL 
(UG/KG)

TOTAL 
MALA* 
TMION 
(UG/L)

MALA* 
THION 

IN 
BOTTOM 
MA* 

TIRIAil 
(UG/KS)

TOTAL
METHYL 
PARA*
THION 
(U6/LJ

(39413) (39020) (39423) (39340) (39530) (395J1) (39600)

.00 .00 .0 .00 .0 .00

METHYL 
PARA-
TH JQN

IN 80T-
TOM MA
TERIAL
(UG/KG)

TOTAL
METHYL
TRI-

THION
(UG/L)

METHYL
TRI-

THION
IN BOT.
TOM MA
TERIAL,
(UG/KG)

TOTAL
PARA-
THION
(UG/L)

PARA* 
THION

IN
BOTTOM
MA

TERIAL
(UG/KS)

TOTAL
TOX-

APHENC
(UG/L)

TOX-
APHENE

IN
BOTTOM
MA*

TER1AL
(UG/KG)

2,«-0'IN

BOTTOM
MA
TERIAL

(UG/KG)

2,4, S-T
IN

BOTTOM
HA-

TERJAL
(UG/KG)

SILVEX
IN

BOTTOM
MA
TERIAL
(UG/KQ)

(39601) (39790) (39791) (39540) (39541) (39400) (39403) (39731) (39741) (J976U

.0 .00 .0 .00 .0
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QUALITY DATA, WATER YEAR OCTOBER 197S TO SEPTEMBER 1976

DATE

APR 
AUG*"

TIME

1343

1130

TOTAL TOTAL
ARSENIC BARIUM

(AS) (BA)
(UG/L) (UG/L)

(01002) C01007)

0 100

1 0

OATF

rtCT
2?...

2n...
r>ir.
17. ,,

JAN
21, ,.

26,, .
MAR
13...
IP...

APR
06...

11...
JUN

09. ,.
JUI
27.,.

ALir,
' 31...

TOTAL
CAD
MIUM
(CD)

(UG/L)
(01027)

- <io

<10

TIME

1530

1334

1630

i««s

1801

1536
1712

13«3

1615

1 £144

1315

1 lit)

TOTAL
CHRO- TOTAL
MIUM COPPER
(CR) (CU)

(UG/t) (UG/L)
(01034) (01042)

0 10

10 10

INST AK-
TANfcOUS

Tt^PfcH» DIS"
ATllwE CHAWGt

(DfG C ) (CFS)

1P.O 36

3,0 uo

1.0 35

1 ,5 32

5.0 35

?,0 117
«».b UP

1 1 .f1 3H

15,5 3U

19,5 ?9

1 B.O 26

15,0 ?2

TOTAL
TOTAL TOTAL SELE- TOTAL
LEAD MERCURY N1UM SILVER
(PS) (HG) (SE) (AG)

(UG/L) (UG/L) (UG/L) (UG/L)
(01051) (71900) (01147) (01077)

<100 .1 1 <10

<100 ,0 0 <10

SUS* SUb,
PENi)El> SH-,

sus- stoi- (-ALL
PfcMOKO MiNT 01 Ah,
St"l- PIS- % UK'E«
vEi.I CHARGfc THAN
("iG/D (T/tiAY) ,062 MM,

)« 1.U

66 7,»

109 ll> »-

12 1.0

?2 2.1

2?i 70
3? 14. b

i* 2.9

7 ,6U

14 1,1

51 5,6 63

?6 ' 1,5

TOTAL
ZINC CYANIUE
(ZN) (CM)

(UG/L) (MG/L)
(010V2) (00720)

0 ,01

20 ,00

OF
TAMfcOUS 

DIS-
POlNIS

MAY 
11... 1615

BED
MAT,
FALL 

OIAM,
x UNER

THAN 
,062 MM

MED
MAT ,
MLl-

DIAM,
t FlNUi 

THAH,

0 J A H ,

1?

FAT . 
HALL

D \ A M ,
% UNEH 

THAN
,5UO MM

ift

DATE

MAY
H...

HED
MAT ,
FALL

DIAM,
\ FINER

THAN
1,00 MM

S3

BED
MAT,
sim
DIAM.

X FlNEW
THAN

2. On MM

fcft

BED
MAT,
SIEVE
DIAM,

X FINER
THAN

4,00 *M

76

BED
MAT,

SIEvt
01AM,

X FlNiR
THAN

B.gft MM

eo

BfcO
MAT.
SHVt
01 Af ,

X UNEfc
THAK

16,0 MM

B3

BED
MAT,

SIEVE
DIAH,

X FlNtK
THAN

32.0 «h

84



468 WHITEWATER RIVER BASIN 

OS376800 WHITEWATER RIVER NEAR BEAVER, MN

LOCATION.--Lat 44°09'03", long 92°00'19", in SW%SE% sec.15, T.108 N., R.10 W., Winona County, Hydrologic Unit 
07040003, on left bank at downstream side of bridge on County Road No. 30, 0.5 mi (0.8 km) above mouth of 
Beaver Creek, and 4.7 mi (7.6 km) miles south of Elba.

DRAINAGE.--271 mi 2 (702 km2 ).

WATER-DISCHARGE RECORDS

PERIOD OF RECORD.--May 22, 1975 to September 1976.

GAGE.--Water-stage recorder. Datum of gage is 694.01 ft (211.534 m) above mean sea level. 

REMARKS.--Records good except those for winter periods, which are fair.

EXTREMES FOR CURRENT PERIOD.--May to September 1975: Maximum discharge during period, 9,860 ft 3 /s (279 m3 /s) 
July 5, gage height, 10.01 ft (3.051 m); minimum daily 122 ft 3 /s (3.46 m 3 /s) Sept. 28-30; minimum gage height, 
0.63 ft (0.192 m) Sept. 28-30.

Water year 1976: Maximum discharge, 7,180 ft 3 /s (203 m 3 /s) Mar. 12, gage height, 9.21 ft (2.807 m); 
minimum daily, 89 ft 3 /s (2.52 m 3 /s) Sept. 23-29, minimum gage height, 0.34 ft (0.103 m) Feb. 2.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1974 TO SEPTEMBER {975
MEAN VALUES

DAY

1
2 
S
4
s
6
7
8
9
10

11
18
15
10
15

1* 
17
ie
19
20

21
22
23
2*
25

26
27
20
29
10
31

TOTAL
MEAN
MAX
MIN
CFSM
IN.

OCT NOV DEC JAN FIB MAR APR MAY

164
174
166
163

157 
154 
1S2 
156 
161 
154

••*
*••

JUN

150
147
145
168
297

173
158
154
153
153

154
210
180
165
167

160
195
202
327
209

196
315
216
197
190

187
400
300
600
325

6679
223
600 
145 
.62 
t92

JUL

315
313
312
313

2760

2070
390
329
323
325

201
266
249
238
226

216
200
204
200
194

180
105
103
101
177

174
171
167
164
159
159

11640
375

2760
159

1,36
1,60

AUG

159
160
162
156
155

154
153
146
146
145

144
142
142
142
139

141
144
136
135
135

145
147
145
141
151

148 
13T 
152 
206 
151 
140

4603
140
206
135
.55
.63

Sff»

135
133
131
12S 
127

127
126
126
126
127

127
125
124
124
124

125
126
126
125
124

124
124
124
123
123

123
123
122
122
122

3766 
'126 
135 
122 
,46 
,52
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DISCHARGE,

o*r OCT

IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 
MEAN VALUES

NOV DEC JAN FEB JUN JUL

WTR VR 1976 TOTAL 52566 MEAN 143 MAX 3720 MIN CFSM ,53 IN 7.19

AUG SEP

i
2
S
4
5

6
7
S
9

10

11
12
13
la
15

1*
17
1«
19
20

21
22
23
2«
25

26
27
26
29
30
31

TOTAL
MEAN
MAX
MlN
CFSM
IN.

122
121
12]
121
119

116
116
117
117
117

116
115
1U
lltt
lltt

11«
116
116
116
120

121
120
121
124
125

123
119
116
lia
115
115

3665
118
125
114
.04
.50

114
114
110
113
111

ill
111
109
125
220

170
146
140
134
133

133
133
133
140
140

141
135
130
130
128

129
129
127
133
175
«<•<•

4003
133
220
109
<49
.55

158
149
145
143
102

143
139
138
13B
139

139
138
137
160
160

155
143
136
133
130

126
127
125
124
121

119
116
115
112
110
106

4172
135
160
106
.50
.57

106
105
107
105
106

107
106
109
110
110

110
110
110
110
110

110
110
110
110
110

110
110
110
106
105

105
105
105
105
106
107

3349
108
110
105
.40
.46

104
104
104
104
104

104
104
104
104
103

126
165
298
147
952

330
195
175
162
155

150
10(|
140
140
1*9

140
141
141
139

«••»

5018
173
952
103
.64
.69

137
136
138
138
139

137
138
137
137
138

141
3720
2020
444
313

268
232
216
249
215

182
159
146
142
138

137
136
132
137
226
260

10986
350

3720
132

1.31
1.51

197
176
166
162
158

154
151

' 147
143
141

142
139
139
139
139

138
137
148
159
151

153
154
150
154
161

156
152
150
148
148

4554
152
197
137
.56
.63

145
143
142
140
140

liS
136
132
133
133

128
135
139
135
133

152
154
139
132
128

124
121
121
120
120

119
lie
lie
125
122
120

4085
132
154
lie
.49
.56

116
115
116
117
117

117
117
117
117
lie
lie
116
lie
116
113

112
110
111
110
108

107-
107
106
106
109

107
106
104
ioe
109
**»

3366
112
lie
104
.41
.46

106
104
103
102
102

102
101
100
100
99

99
97
96
101
104

104
100
98
100
104

102
99
97
96
94

93
93

292
142
112
107

3351
106
292
93

.«o
..46

104
101
99
99
104

102
100
98
100
96

94
94
94
93
93

93
162
124
101
97

95
95
94
93
93

95
96
95
94
94
94

3086
99,5
162
93
.37
.42

94
94
93
92
92

92
90
90
90
90

90
90
90
91
91

91
91
90
95
95

93
91
69
89
69

89
69
69
69
91

•••

*729
91,0" 95

89
,34
.37
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05376800 WHITEWATER RIVER NEAR BEAVER, MN--Continued

WATER-QUALITY RECORDS 

PERIOD OF RECORD.--Water years, May 1975 to current year.

PERIOD OF DAILY RECORD. --
SPECIFIC CONDUCTANCE: May 1975 to September 1976. 
WATER TEMPERATURES: May 1975 .to September 1976. 
SUSPENDED-SEDIMENT DISCHARGE: May 1975 to September 1976.

REMARKS.--During the winter period, suspended-sediment samples were collected weekly and daily sediment loads 
were estimated on the basis of water records and weekly sediment samples. Water temperature and specific 
conductance was obtained once daily for most of the open water period.and weekly for winter period.

EXTREMES FOR CURRENT PERIOD OF DAILY RECORDS.--May to September 1975.
SPECIFIC CONDUCTANCE: Maximum, 512 micromhos Sept. 15; minimum, 162 micromhos July 5. 
WATER TEMPERATURES: Maximum, 21.5°C July 5; minimum, 9.0°C Sept. 26.
SEDIMENT CONCENTRATIONS: Maximum daily mean, 3,050 mg/L July 6; minimum daily mean, 26 mg/L Sept. 23. 
SEDIMENT LOADS: Maximum daily, 32,400 tons (29,400 tonnes) July 5; minimum daily, 8.7 tons (7.9 tonnes) 
Sept. 23.

WATER YEAR 197fl:
SPECIFIC CONDUCTANCE: Maximum, 480 micromhos Nov. 17, Dec. 13; minimum, 184 micromhos Mar. 12.
WATER TEMPERATURES: Maximum, 22°C July 14; 0.0°C on many days during winter.
SEDIMENT CONCENTRATIONS: Maximum daily mean, 2,070 mg/L Feb. 15; minimum daily mean, 5 mg/L Sept. 17.
SEDIMENT LOADS: 
Sept. 17.

Maximum daily, 12,600 tons (11,400 tonnes) Mar. 12; minimum daily, 1.2 tons (1.1 tonnes)

SPECIFIC CONDUCTANCE C M ICRO*HOS/CM AT 25 OES, C), wATEK YEAR OCTOBER 1974 TO SEPTEHBEK 1975
MEAN VALUES

6
7
8
9

10

11 
1?
13
14
15

16
17
18
19
20

21
22
23
?4
25

26
27 
2«
29
30
31

OCT NOV DEC JAN FE8 APR JUN Jut. AUtt

325
—— 329 

329
-•• 334
162 33d

241

418

351 
3^4 
320 
325 
316

325
316
320
316

316

316
316
316
316

320
329
370
325
339

339
329
334
339
334

334
355
344
344
344

339
360
378
412
435

461
419
435
391
435
471

SfcK

452 
46i 
461 
443 
47i

461
461
461
461
471

49( 
501 
501 
501 
512

420
331
324
303
331

336
338
338
338
338

333
315
324
333
322
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05376800 WHITEWATER RIVER NEAR BEAVER, MN--Continued

SPECIFIC CONDUCTANCE (MJC&OMHOS/CM AT 25 DEC. C>. wATfS VPAB nCTO«E» 1975 TO SfcPTEM8ER 1976
ONCfc.DAILY 

RAY OCT MOV OKC JAN

1 307 370 U65 ——
? 52? 317 U65 ...
3 34* 359 <I35 3*3
a 3u* 30} u2« ...
5 3M 370 am ...

6 36U 390 ui9 ...
7 38? 329 U09 ...
P 399 351 U24 ««
9 385 31? oau ...

in un9 in 6 02% ...

H 'J09 u?3 ao3 •-- 
1? 39Q aj* uisi ...
13 UU« 386 U80 ...
IS Ufl« UM 073 ---
15 U«5 U73 <I5S ...

16 aua UM «57 ...
17 «flP UPO --• --.
in «ap «55 ... ...
19 «71 39U ... ...
20 a?6 <i(>8 375 ...

21 "76 a55 ••• U71
2? U7fc U)q ... ...
23 260 42U -— ---
2<» 3«0 399 369 ...
25 420 a53 ... ...

2*j 370 065 ...
27 'J Oft )9{| ... ...
2« ilfeO 399 --- ---
29 <U6 472 —— ---
30 362 <17? ... ...
31 37a ... ... 317

TEMPE»ATU»E (OtG. C) OF WATER, "ATER VfeAR OCTOBER 197fl TU StPTEMBEH 1975
MEAN VALUES

FtR

...
517
317
32«
32<l

...
367
375
...
ai?

...

...
UIP
...
am

2«3
3<t7
...
...
...

...

...

...
443
U52

fl57
279
279
...
...
...

MAR

27U
27U
...
...
300

300
306
29u
385
a22

a3 3
i&a
211
2U8
365

3«0
3PO
3«0
all
an

<473
«73
U77
310
2PO

290
360
uoo
i^O
375
380

APR

<I20
290
...
...
...

...

...
520
...
330

225
370
360
360
...

270
U30
390
23"
520

3<in
32P
320
390
«in

ieo
370
330
360
355
...

WAY

355
350
310
360
...

...

...

...

...

...

418
...
195
300
...

310
3*0
2aO
325
280

260
3?0
...
...
...

320
...
...
...
...
215

JUN

320
?Bft
350
...
...

380
...
Ultt
270
280

..«

...
250
300
240

300
25"
260
260
250

290
250
210
...
290

230
2ao
250
310
...
...

JUL

250
...
315
...
320

310
...
320
...
315

...
315
...
320
...

3UO
...
305
...
320

...
404
...
320
315

315
...
232
335
320
...

AUS

320
325
325
320
325

320
330
320
325
350

325
...
...
...
...

...
395
fl30
355
...

355-
375
380
3a5
...

395
300
300
290
300
370

SEP

290
290
280
370
300

290
370
...
310
340

...
310
...
300
...

310
...
390
390
...

380
...
...
...
...

...

...

...

...
--.
...

OCT NOrf DEC JAN f'fc.e MAR APR MAY JUN JUL AUG SEP

21.5 -•- 16.0

6 21.0 --" 12.0
7 —— —— 13.5
9 —— 21.0 12.0
9 ... ... 13.5

10 ... ... 13.0

11 ... ... 15.5
1? —— --- 14.S
13 ... ... lo.O
1" --• .-- U.O
15 18,0 -« 11.5

16 ... ... 13,0
17 ... —— Ul5
18 ... ... I3.o
19 ... ... 12.0
20 ... —— n.s

21 —— —— 12.0
22 ... —— 13.5
25 —— ... U.O
2U —— ... 12.0
25 —— ... U,5

26 ... —— 9.0
?7 —— —— 13. b
2» ..., ... 12.0
29 ... ... 12,0
3" —— —— 10.0 
31
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TEMPERATURE (DEC. C3 nF WATER, teATER VfcAR OCTOBER 1975 TO SEPTEMBER 197*
ONCE-DAILY

DAY PICT MOV

1 1 0 . "> 4.5
? 9.0 5.5
3 fl.5 8.0
a 10.5 10,5
* 9.0 12.0

6 «.5 13,0
7 10.5 12,0
* 11." 10.5
9 ".5 9,5

1" 14.5 6,5

11 IS.5 7,0
1? 14.5 5,5
13 l«.n 0,0
10 12,0 <l,5
15 10.0 5,5

16 5.5 9,5
17 6.5 8,5
in 6.0 ...
10 H.5 6,5.
?* p .O 5.5

?' • 11.0 4.0
2? l?,o 2.0
23 t«.5 3,«»
?4 !?.« - 2,0
25 5.«5 1.5

2* 7.n 3,0
27 ?.n 3,0
2" S.o 2.0
29 7.5 3.5
3" 3.5 5.5
31 fc.n ...

OEC

...

.. —

...

...
»—
...
.— —
.--
f.,0
5.5

5.5
fe.5
5,0
«,0
3.0

1.0
.-•
.--
.-•
5.5

...

.V.

...
2.0
•""

..—

.«-
»••
• •-
. .—
.» —

MATER

TIME

JAM

...

.-•
1.5
....
*--

...

...

...

.*.

...

..#

...

...

...

...

...

...

...

...

...

0,0
...
...
...
...

...

...

...

...

...
1.5

QUALITY DATA

NUMBER
OP

SAM.
PLINS
POINTS

FtB

1,0
1,0
1.0
1 ,0
1,0

...
».5
1.0
...
3.0

...

...
3.5
...
'.^

2.0
3.5
...
...
...

...

...

...
— — —
...

*.5
9,0
8.0
...
...
...

, MATER

IN8TAN.
TANFOUS

DIS
CHARGE
(CPS)

MAR

1.5
1.0
...
...
1.0

1.0
1,5
2.0
2.0
1.5

2.0
3.5
0.0
3.0
2.0

1.5
3.5
4.5
".0
9.0

9,0
7,0
9.0
9.5
12.0

10.5
7.0
7,0
5.5
6.5
7.0

APR

fl.O .
H. 1

...

.*.

...

...
1?,0
...
13.5

11,5
12.0
14. S
10.5
...

14.0
13,0
14,0
14,0
12.0

12.0
10,5
11.5
11.5
12.0

12.0
n.o
is.o
12. 0
11,0
...

YEAR OCTOBER 197«

BED
MAT,
PALL
DIAM.

X FINER
THAN

.062 MM

BED
MAT,
PALL
DIAM.

X FINER
THAN

.125 MM

MAY

10.0
«,5
11.0
13.5

.

.

.

.
•

13.5
...
13,5
te.o
16,5

11,0
14,5
ie.o
18.0
17.0

16,5
16,5
...
...
...

17.0
...
..«
...
...
IS.O

JUN

18.5
20.0
f.5
...
...

21.0
...

20.0
20.0
1S5

.«•

...
21.0
21.5
19.0

20.0
19.5
I'.O
l',5
19.5

20.5
20,0
...
...

20.0

20,5
15,8
20.0
18.5
...
...

JUL

19,5
.»•

20. S
...
20.0

81. S
...

21.0
...

21,5

...
21.0
...
22.0
mtm

17.0
»..
...
...
19.5

...
18.0
.*•

20.0
21. S

20.5
.-.

19.0
18.0
18,0
...

AU6

21,0
21.5
20,5
20,0
17.0

18.0
16.5
19,0
1S5
19.5

20,0
...
...
...
— ..

...
17.0
19.0
21. S
».<•

20,0
18,0
19,5
20.5
•-«•

16,0
17.0
16,5
17,0
18,5
17.0

SEP

U»S
18,0
19.0
19. 5
18,5

19,0
17,0
...
15,5
18,5

...
18.5
...
U.S
*.»

16,0
...
16,0
16,5
...

U.O
— »•
1«.S
«»•
8,S

. ..
10.0
9.S
...
12.0
»«»»

TO SEPTEMBER 1979

BED
MAT,
PALL
DIAM.

x FINER
THAN

.250 MM

BED
MAT,

SIEVE
DIAM.

x FINER
THAN

2.00 MM

BCD
MAT,

SIEVE
DIAM,

x FINER
TMAN

4,00 MMDATE

8FP 
OS... 0940 S 127 0 3 36 95 95

TEMPER.
ATURE

(DEC C)

INSTAN.
TANEOUS

018.
CHARGE
fCPS)

SUS
PENDED
8CDI.
MENT

(MG/L)

SUS
PENDED
SEDI-
MENT
CIS-

CHARGE
(VDAY)

SUS.
SED.
FALL

DIAM.
X FINER

THAN
,002 MM

SUS,
SED.
PALL
DIAM.

X FINER
THAN

,00« MM

SUS.
SED.
FALL

01AM.
X FINER

THAN
,008 MM

SUS.
SED,
PALL

DIAM.
X FINER

THAN
.016 MM

SUS.
SED,
PALL

DIAM,
x FINER

THAN
,062 MM

SUS,
SED,
PALL

DIAM,
X FINCH

THAN
,125 'MM

TIME
DATE

JUt 
OS.., 1*45 21,9 9610 5390 139000 «« 63 82 90 9« 100

WATER QUALITY DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

NUMBER
OF

SAM
PLING
POINTS

INSTAN
TANEOUS

DIS
CHARGE

BED
MAT.
FALL

DIAM.
% FINER

THAN

BED
MAT.
FALL

DIAM.
% FINER

THAN

BED
MAT.
FALL

DIAM.
% FINER

THAN

BED
MAT.
FALL

DIAM.
% FINER

THAN
(CFS) .062 MM .125 MM .250 MM .500 MM

MAY 
11... 1125 3 128

BED
MAT.
FALL

DIAM.
% FINER

THAN

BED
MAT.
SIEVE
DIAM.

% FINER
THAN

BED
MAT.
SIEVE
DIAM.

% FINER
THAN

BED
MAT.
SIEVE
DIAM.

% FINER
THAN

BED
MAT.
SIEVE
DIAM.

% FINER
THAN

BED
MAT.
SIEVE
DIAM.

% FINER
THAN

DATE 1.00 MM 2.00 MM U.OO MM 8.00 MM 16.0 MM 32.0 MM

MAY
11... 1125 !*6 57 65 75 90 100
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8U8I*ENOED»8EDIMENT DISCHARGE (TONS/DAY)t MATER YEAR OCTOBER 1974 TO SEPTEMBER 1975
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JULY AUGUST SEPTEMBER

DAY

1
2
3
4
S

6
7
6
9

10

11
12
1)
1«
15

16
17
18
19
20

21
22
21
24
25

26
27
28
29
SO
SI

DAY

1
2
S
0
5

6
7
8
9

10

11
12
IS
14
IS

16
17
IB
19
20

21
22
25
24
25

26
27
26
29
SO
SI

MEAN
DISCHARGE

tcrs)
SIS
SIS
$12
SIS

2760

2070
590
329
S2S
325

261
266
2«9
2S«
226

216
206
204
200
194

188
189
18$
161
177

174
171
167
164
159
199

MEAN
DISCHARGE

CCPS)

122
121
121
121
119

118
116
117
117
117

116
115
114
114
114

114
116
116
116
120

121
120
121
124
125

12S
119
116
114
115
115

MEAN
CONCEN
TRATION
(MG/U

•»•
•••
•••
•••

2400

S050
1500
440
S50
S40

260
230
160
1S5
120

114
125
126
US
92

65
66
92
95
96

106
118
120
112
104
102

OCTOBER

MEAN
CONCEN*
TRATION
(M6/L)

47
47
47
45
43

S6
33
28
24
23

27
36
50
51
47

35
30
31
26
23

19
23
30
SO
29

26
23
19
IS
17
18

SEDIMENT
DISCHARGE
(TONS/DAY)

•••
•••
•••
•••

32400

19900
1580
39t
305
296

212
165
108
87
73

66
70
71
61
48

43
43
45
46
47

51
54
54
50
45
44

SEDIMENT
DISCHARGE
(TONS/DAY)

15'15
15
15
14

12
11
6.8
7,6
7.3

6.5
12
15
16
14

11
9.6
9.9
8.S
7.5

6.2
7.5
9.8

10
9.8

6.6
7.4
6,0
4.6
5.3
5.6

MEAN
DISCHARGE

(CF8)

159
160
162
156
155

154
153
146
146
145

144
142
142
142
139

141
144
ise
155
135

145
147
145
141
151

146
137
152
206
151
140

MEAN
DISCHARGE

(CF3)

114
114
114
113
111

111
111
109
125
220

170
148
140
154
133

153
133
133
140
140

141
135
130
130
126

129
129
127
133
175

MEAN
CONCEN«
TRATION
(MG/U

104
78
76
76
80

74
71
69
77
81

84
83
83
64
86

91
101
106
115
119

120
115
106
100
113

113
90

160
599
276
121

NOVEMBER

MEAN
CONCEN.
TRATION
CM6/U

20
20
21
21
21

20
20
19
34
64

43
46
57
56
50

46
54
63
68
62

56
58
60
55
52

48
45
43
41
49

»••

SEDIMENT
DISCHARGE
CTONS/DAY)

45
34
33
33
33

31
29
28
SO
32

33
32
32
32
32

35
39
40
42
43

47
46
42
36
46

45
33
66

333
US
46

SEDIMENT
DISCHARGE
(TONS/DAY)

6,2
6.2
6.5
6.4
6.3

6.0
6.0
5.6

11
. 38

20
18
22
20
18

17
19
23
26
23

21
21
21 .
19
16

17
16
15
15
23

MEAN
DISCHARGE

CCFS)

135
133
131
128
127

127
126
126
126
127

127
125
124
124
124

125
126
126
125
124

124
124
124
123
123

123
123
U2
122
122
••»

MEAN
DISCHARGE

CCFS)

158
149
145
143
142

143
139
138
138
139

139
136
137
160
160

155
143
1S6
133
130

126
127
125
124
121

119
116
US
112
110
106

MEAN
CONCEN*
TRATION
CMG/U

120
U6
123
115
105

95
86
78
70
72

50
31
29
34
35

33
31
39
46
45

39
31
26
30
39

46
51
59
63
65

•»•

DECEMBER

MEAN
CONCEN*
TRATION
(MG/U)

52
46
44
45
48

51
54
56
55
5«

52
SO
123
308
166

118
92
76
65
55

46
42
45
46
49

49
50
50
51
52
52

SEDIMENT
DISCHARGE
(TONS/0AY)

44
4b
44
UO
16

33
29
27
24
2S

17
10
9.7

11
12

11
11
13
16
15

13
10
6.7

10
13

15
17
19
21
21
•••

SEDIMENT
DISCHARGE
(TONS/BAY)

22
19
17
17
18

20
20
21
20
20

20
19
45

133
73

49
36
26
23
19

16
14
15
16
16

16
16
16
IS
15
15



474 WHITEWATER RIVER BASIN 
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SUSPENOED»SEOIMENT DISCHARGE (TONS/DAY), WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

JANUARY FEBRUARY MARCH

DAY

1 
2 
3
4
5

6 
7 
8
9 

10

11 
12 
13
14 
15 .

16
17 
18 
19 
20

21 
22 
23 
24 
25

26 
27 
28 
29 
30 
31

DAY

1
2
3
4
5

6
7
8
9

10

11
12 
13
14
15

16 
17
16 
19
20

21
22
23
24 
25

26 
27
28
29
30
31

MEAN 
DISCHARGE

(CFS)

106 
105 
107 
105 
106

107 
108 
109 
110 
110

110
no
110 
110 
110

no
110 
110 
110 
110

110 
110 
110 
108 
105

105 
105 
105 
105 
106 
107

MEAN 
DISCHARGE 

(CFS)

197
176
166
162
158

154
151
147
143
141

142
139
139
139
139

138 
137
148 
159
151

153
154
150
154 
161

158 
152
150
148
148
«•••

MEAN 
CONCEN 
TRATION 
(M6/U

53 
53
54
54 
54

54 
54 
54 
54 
54

54 
53 
53 
53 
53

S3
53 
53 
53 
53

S3
54 
55 
56 
56

57 
58 
59 
60 
60 
61

APRIL

MEAN
CONCEN. 
TRATION 
(MG/U

103
87
85
77 
69

63
59
55
52
50

49
50 
51
53
56

57 
S3
45 
33
28

35
44
47
48 
50

66 
33
21
20
20

*•«

SEDIMENT 
DISCHARGE 
(TONS/OAY)

15 
15 
16 
15 
15

15 
16 
16 
16 
16

16 
16 
16 
16 
16

16 
16 
1616 ' 

16

16 
16 
16 
16 
16

16
16 
17 
17 
17 
18

SEOIMPNT 
DISCHARGE 
(TONS/DAY)

55
41
38
34 
29

26
24
22
20
19

19
19 
19
20 
21

21 
20
18
14
11

14
18
19
20 
22

28 
14
8.5
8,0
8,0
«••»

MPAN 
DISCHARGE 

(CFS)

104 
104 
104 
104 
104

104 
104 
104 
104 
103

126 
165 
298 
147 
952

330 
195 
175 
162
155

150 
144 
140 
140 
139

140 
141 
141 
139

•*>•

MEAN 
DISCHARGE

(CFS)

145
143
142
140 
140

138
t36
132
133
133

128
J35
139
135 
133

152 
154
139 
132
128

124
121
121
120 
120

119 
118
118
125
122
120

MEAN 
CONCEN 
TRATION 
(MG/U)

62 
62 
63 
65 
63

61
57 
52
48
44

61 
690 
593 
90 

2070

1160 
341 
138 
84 
79

79 
78 
80 
78 
78

76
75 
74 
73

• ••

MAY

MEAN
CONCEN 
TRATION 
CMG/I.)

20
22
20
14 
12

13
13
14
15
15

16
18 
32
38
37

50
47
33 
26
23

21
19
17
15 
15

15 
16
21
47
35
25

SEDIMENT 
DISCHARGE 
(TONS/OAY)

17 
17 
18 
18 
18

17 
16 
15 
13 
12

21 
307 
477 
36 

5320

1030 
180 
65 
37 
33

32
30 
30 
29 
29

29 
29 
28 
27

9mm

MEAN 
MEAN CONCEN. SEDIMENT 

DISCHARGE TRATION DISCHARGE
(CP8) CMS/I) (TONS/DAY)
137 
136 
138 
138 
139

137 
138 
137 
137 
136

73 27 
74 27 
74 28 
76 26 
77 29

77 26 
74 26 
72 27 
70 26 
62 23

141 70 27 
3720 1250 12600 
2020 721 3930 
440 355 426 
313 225 190

268 
232
216 
249 
215

182 
159 
146 
142 
138

137 
136 
132 
137 
226 
260

125 90 
HO 69 
145 85 
330 222. 
225 131

144 71 
82 35 
56 22 
73 28 
63 23

41 15 
36 13 
35 12 
36 U 

212 129 
348 244

JUNE

MEAN
SEDIMENT 
DISCHARGE 
(TONS/DAY)

7,8
8.5
7,7
5,3
4,5

4,8
4.8
5.0
5,4
5.4

5.5
6.6 

12
14 
13

21
20
12 
9,3
7.9

7,0
6,2
5.6
4,9 
4.9

4.8 
5.1
6,7

16
12
8,1

MEAN CONCEN* SEDIMENT 
DISCHARGE TRATION DISCHARGE 

(CFS) CM6/O (TONS/PAY)

116
115
116
117 
117

117
117
117
117
tie
tie
116
lie
116 
113

112
110
111
110
loe
107
107
106
106 
109

107 
106
104
108
109

20 6,3
22 6,8
26 6,1
26 8,8 
30 9,5

33 10
*9 12
23 7,3
28 6,8
32 10

34 11
37 12 
39 12
40 13 
40 12

40 12
37 11
35 10
It Q A 33 ",0

3,0 8,7

28 8,1
27 7,6
28 8,0
29 6,3 
50 6.8

31 9,0 
32 9,2
IT & T 33 ',3

36 11

35 10
> — . -»„
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SUSPENDED-SEDIMENT DISCHARGE (TONS/DAY), WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

JUUV AUGUST SEPTEMBER

DAV

1
2
3
4
5

6
7
6
9

10

11
12
13
14
15

16
17
18
19
20
21
22
23
24
25

26
27
26
29
30
31

MEAN
DISCHARGE

CCFS)

106
104
103
102
102

102
101
100
100
99

99
97
98

101
104

104
100
96
100
104

102
99
97
96
94

93
93

292
142
112
107

MEAN
CONCEN
TRATION
(MG/L)

29
22
20
1*
IS

17
17
18
18
IS

19
21
21
21
25

25
24
22
21
21

21
24
26
27
24

24
24

970
200
67
62

SEDIMENT
DISCHARGE
(TONS/DAY)

8.3
6.2
5,6
5.0
5.0

4. .7
4,6
4.9
4,9
4.8

5.1
5,5
5.6
5.7
7.0

7,0
6,5
5,8
5,7
5.9

5,8
6.4
6,8
7,0
6.1

6,0
6.0

765
77
26
18

MEAN
DISCHARGE

CCFS)

104
101
99
99
104

102
100
96

100
96

94
94
94
93
93

93
162
124
101
97

95
95
94
93
93

95
96
95
94
94
94

MEAN
CONCEN
TRATION
(MS/U

42
43
44
46
46

43
40
38
37
38

39
36
37
36
34

33
321
232
58
59

54
48
46
46
46

46
40
30
26
24
30

SEDIMENT
DISCHARGE
(TONS/DAY)

12
12
12
12
13

12
11
10
10
9,8

9,9
9.6
9,4
9,0
8,5

8.3
140
78
16
15

14
12
12
12
12

12
10
7,7
6,6
6,1
7.6

MEAN
DISCHARGE

(CFS)

94
94
93
92
92

92
90
90
90
90

90
90
90
91
91

91
91
90
95
95

93
91
69
69
69

69
89
69
69
91
—.

MEAN
CONCEN
TRATION
(MG/U

22
16
13
12
12

13
15
15
13
to
8
6
8

12
10

6
5
8

14
18

16
16
17
17
18

18
18
18
18
19

•-•

SEDIMENT
DISCHARGE
(TONS/BAY)

5,6
4.1
3.3
3,0
3,0

3.2
5,6
3.6
3.2
2.4

1.9
1,5
1.9
2,9
2.5

1,5
1.2
i.9
3,6
4,6

4,0
S.9
4,1
4.1
4,3

4.3
4,3
4,3
4.3
4.7
*•«



476 GARVIN BROOK BASIN 

05378300 STRAIGHT VALLEY CREEK NEAR ROLLINGSTONE, MN

LOCATION.--Lat 44°05'09", long 91°50'34", in SEVNEV sec.12, T.107 N., R.9 W., Winona County, Hydrologic Unit 
07040003, at bridge on County Highway, 0.2 mi (0.3 km) above mouth, and 1.5 mi (2.4 km) southwest of 
Rollingstone.

DRAINAGE AREA.--5.16 mi 2 (13.36 km2 ).

PERIOD OF RECORD.--Annual maximums, water years 1959-70. October 1970 to current.year.

GAGE.--Water-stage recorder and crest-stage gage. Altitude of gage is 730 ft (222 m), from topographic map. 
Nov. 6, 1958, to Oct. 20, 1966, crest-stage gage at present site and datum.

REMARKS.--Records good.

AVERAGE DISCHARGE.--6 years (1970-76), 2.29 £t 3 /s (0.065 m 3 /s), 6.03 in/yr 0.53 mm/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 1,200 ft 3 /s (34.0 m 3 /s) July 26, 1959, gage height, 17.28 ft 
(5.267 m); maximum gage height, 14.72 ft (4.487 m) Mar. 28, 1974 (backwater from fallen tree); minimum dis 
charge observed, 0.12 ft 3 /s (0.003 m 3 /s) Aug. 5, 1960.

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 496 ft 3 /s (14.0 m3 /s) Mar. 12, gage height, 14.62 ft (4.456 m); 
minimum, 0.80 ft 3 /s (0.02 m 3 /s) Sept. 3, 4, gage height, 9.70 ft (2.956 m); minimum gage height, 9.65 ft 
(2.941 m) Feb. 6.

DAY OCT

DISCHARGE, IN CUBIC FEET Pf.R SECOND, WATfcB YEAR OCTOBEH 1975 TO SEPTEMBER 1976
MEAN VALUES

NOV DEC JAN APR JUN JUL AUG SEP

1
2
3
a
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
20
25

26
27
28
29
30
31

TOTAL
MEAN
MAX
*IN
CfSM
IN.

CAL Y*
WTR YR

1.7
1.6
1.6
1.6
1.5

1.5
1.5
1.5
1,6
1.6

1.6
1.6
1.6
1.7
1.6

1.6
1,6
1.6
1.6
1.6

1.7
1.7
1.6
2.2
1.7

1.7
1.6
1.6
1.6
1.6
1.8

50.6
1.63
2.2
1.5
.32
.'6

1975 TOTAL
1976 TOTAL

1.7
1.7
1.7
1.7
1.8

1.8
1.8
1.8
3.2
3.0

2.5
2.3
2.2
2.2
2.2

2.1
2.1
2.1
1.9
2.6

2.1
1.9
1.8
1,8
1.8

1.7
i.e
1.7
2.S
2.6
...

62.6
2.09
3,«
1.7
.01
.45

755.70
783.55

2.0
1.9
1.8
1.8
2.0

i.e
1.8
1.8
1.8
1.8

1.8
1.7
1.8
2.9
1.9

1.7
l.S
1.3
I."
l.o

1.5
1.5
1.5
1.5
1.5

1.5
l.«
1.5
1.5
1.5
1.6

52.4
1.69
2.9
1.3
.33
.38

MEAN
MEAN

1.6
1.6
1.5
1,5
1,5

1.5
l.o
l.o
l.o
1,5

1.5
1.5
l.o
1.0
l.o

l.o
I."
l.o
1."
1.0

l.o
l.o
l.o
l.o
t.o

l.o
1.3
1.0
l.o
1.3
1.3

oa,2
1.43
1.6
1.3
.26
.32

2.07 MAX
2.10 MAX

1,3
1.3
1.3
1.2
1.2

1.2
1.2
1.2
1.3
2.1

2.1
9,6
2,8
1.5

26

2.0
.7
.a
,o
,a

.3

.3

.3
,u
.0

l.o
l.o
1.3
1,2

...

75.2
2.59

26
1.2
.50
,50

13 MIN
1U2 MIN

.2

.2

.2

.3

.3

.2

.3

.2

.2

.2

2,9
1U2

3.0
2.9
2.1

2.0
1.9
5.2
3.1
2.3

.8
,7
,7
.7
.7

2.0
1,7
1.7
2.7
5,2
2.9

200.9
6.61
102
1.2

1.28
1,08

1.3
.85

2.6
2.5
2.5
2.3
2.2

2,1
2.0
2.0
1.9
2.0

1.9
1.8
1.8
l.S
1.9

1.8
2,0
2.6
2.1
2.1

2.5
2.1
2.2
2.7
2.7

2,3
2,2
2.1
2.1
2,1

64.9
2.16
2.7
1.8
.02
.07

CFS* .00
CPSM ,<U

2.1
2.0
2.0
2,0
2.0

1,9
1.9
1,9
1.8
1.7

1.*
1.6
1.8
1.7
1.8

2.9
2.1
1.9
1.9
1.6

1.1
1.7
1,7
1.6
1.6

1.6
1.6
1.9
2.0
3.8
1,9

59.5
1.92
3.6
1.6
,37
.03

IN 5, US
IN 5,65

1.7
1,6
1.6
1.5
1.5

1,5
1.5
1.5
1.0
1,3

1.3
1.0
l.o
1.3
1.0

l.o
!.«
1.5
1,0
1.3

1.3
1.3
l.o
1.5
1.5

1.6
1.5
l.o
1,7
1.6
...

03.7
1,06
1,7
1.3
,26
.31

1.6
1.6
1.5
1.5
1.6

1.6
1,6
1,6
1.6
1.6

1.6
1.7
1.8
1.9
2.1

1.5
1.3
1.3
l.o
l.o

1.3
l.o
1,5
1.5
l.S

l.o
1.5
1.9
1.7
1,7
1,6

«8, 8
1.57
2.1
1.3
.30
.35

1.6
1,6
1.5
1.6
i.e

1.7
1.6
1,5
1.5
1.5

1,5
1,6
1,0
1,0
1.3

1.3
1,5
1.3
1.2
1.2

1.2
1.2
1.2
1.2
1.2

1,2
1,2
1.2
1.2
1,2
1.2

42.8
1,38
i.e
1,2
.27
.31

M
,99
,92
,92
.99

,99
.99
.92
.92
.65

,92
.92
,92

1.1
M
1.2
i.i
1,2
1.7
l,o

J' 3
i.-i
i,3
1.2

M

1.2
i.i
1,2
1,2
1.2
...

33,75
1.13
1.7
.65
,22
.20
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05378500 MISSISSIPPI RIVER AT WINONA, MN

LOCATION.--Lat 44 8 03'20", long 91 8 38'15", in sec.23, T.107 N., R.7 W. , Winona County, Hydrologic Unit 07040003, 
on right bank at Winona pumping station in Winona, 9.5 mi (15.3 km) upstream from Trempealeau River, and at 
mile 725.7 (1,167.7 km) upstream from the Ohio River.

DRAINAGE AREA.--59,200 mi 2 (153,300 km2 ), approximately.

WATER-DISCHARGE RECORDS

PERIOD OF RECORD.--June 1928 to current yaar. Gage-height records collected in this vicinity since 1878 are 
contained in reports of Mississippi River Commission.

REVISED RECORDS.--WSP 700: Drainage area.

GAGE.--Water-stage recorder. (.JJatum of gage is 639.64 ft (194.962 m) above mean sea level.j June 10, 1928, to 
Apr. 15, 1931, nonrecording gage at site 800 ft (244 m) upstream. Prior to Oct. 1, 1929, at datum 0.20 ft 
(0.06 m) higher and Oct. 1, 1929, to Apr. 15, 1931, at datum 0.12 ft (0.04 m) lower. Apr. 16, 1931, to 
Nov. 12, 1934, nonrecording gage at present site and datum. Since Mar. 31, 1937, auxiliary water-stage 
recorder 2.7 mi (4.3 km) upstream at tailwater of navigation dam 5A.

REMARKS.--Records good. Some regulation by reservoirs, navigation dams, and powerplants at low and medium stages. 
Flood flow not materially affected by artificial storage.

AVERAGE DISCHARGE.--48 years, 26,230 ft 3 /s (743 m3 /s), 6.02 in/yr (153 mm/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge. 268,000 ft 3 /s (7,590 m 3 /s) Apr. 19, 1965, gage height, 20.77 
ft (6.331 m) from floodmark; minimum, 2,250 ft § /s (63.7 m3 /s) Dec. 29, 1933, gage height, -1.18 ft (-0.360 m); 
minimum gage height, -3.38 ft (-1.030 m) Aug. 31, 1934.

EXTREMES OUTSIDE PERIOD OF RECORD.--Flood of June 18, 1880, reached an elevation of 657.14 ft (200.296 m), • 
discharge, 172,000 ft 3 /s (4,870 m3 /s), from information by Corps of Engineers.

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 120,000 ft 3 /s (3,400 m3 /s) Apr. 5, gage height, 13.21 ft
(4.026 m); minimum daily, 6,100 ft 3 /s (173 m 3 /s) Sept. 28; minimum gage height, 4.45 ft (1.356 m) Dec. 19,20.

OISCHARGt, IN CUBIC KCET Pftt VATfcR YtAR OLTOHER 1975 TL- 5^Tt*Bfc» 1976

PCT NOV DEC JtK

6
7
R
9

10

U
12
13

15

16
17
1"

21
22
23

25

26
27

29
30
31

207CO 26700 
20900 25600 

17100 20600 26000 
lAQOO 196CO 27200 
J 7100

17500 19000 30600
16300 19000 30BOO
1MOO 18100 31300
1*700 169no 30800
I510f> 23100 29UOO

16000 23600 26000
lfe«00 21500 26300
ISooo 33000 25100
15100 31.500 25100
1fl600 3i3oo 2310H

2UOO
21000
l9*on
1 6<ioo
1 7900

1 7 a o o
1 '300
\ t> n n i
l5«n.|
15100

18700
1 »eOu
17900
17500
17500

17000
17300
1 7300
17300
1 7 1 .1 0

263PO
26*M)0

26500
2H600
29200

29800
S 7 3 •J 0
2*3<>n
25700
25200

717CO
87200

101001)
1 160 PC
H«H.oo

119000
1 15000
1 00000
1 020^0
96000

12700
3/900
351 "0
30100
265'JO

29500
30100
28hOO
259DQ
253dl>

15200
16700
) 7600
1 6 1 0 <>
171,1"

17100 '
laVOf.
1 IJOrt
H 0 (> L
1 1 5 0 '.)

13700
13100
13300
1250d
12500

11600
9700
99HO
10300
1 0 1 C li

J 1UOO
9990
7880
/R20
H31<>

9700
9700
925(>
9600
V390

15300

1 6«00

17500
17700
1*900

21»00

2590D 
29200 
38500

91200 
62900 
77300 
72900 
69uGo

25000

23300
23000
22500

15«oo
1 5 « 0 0
15700
1 "5600
15300

15200
11900
1 56oo
16800
192*0

2"600
20500
202oo
205nn
?1 uoo
20200

35)00
33700
32100
3o8no
29100

26100
30100
31000
32200
32200

3 0 ft o 0
26900
26100
23200
26000

...

21300
13300
10'JOO
1 oao"
15300

IOBOO
21700
22600
21600
21600

21500
21500
21 100
20900
21000
21000

16600
1 7ooO
t «>900
16000
1 7000

1O900
10900
1 690 C
16900
1 7 0 n 0

1 7190
1 7*00
1 76ro
1/700
16500
1 6700

26000
2690C
2»200
27600
25000

23800
?"*900
2^100
2«300
2«60^

24300
2550!,
2630P
2770U

...

...

33300
3)600
29500
29700
33700

3ft 6ft 0
32600
397UO
U0900
13100

U«600
18100
19000
51300
5S300
65100

t»1c»0 0
fe 0 1 0 0
57100
55500
55200

51500
53600
52300
50900
51 1 00

51900
5210C
51 100
U8100
«5UOO

...

23200
22500
2)000
1 67f>0
1h700

16100
15600
158dO
161 00
15100

13600
13500
12100
1«>9CO
13100
17700

1 160n
1310 o
12100
14000
IfcdOO

19100
1 7900
16800
1560d
11600

13200
11300
11300
131 00
H/00
...

11900
1 1500
10600
U'300
6120

9690
9240
9270
10100
10100

9620
96 SO
12300
13000
11100
12300

8160 
7950 
62»0

8960

9660
9610
9710
6620
9130

9570

9uiO 
9020 
S3 70

8310 
7<»70 
7100 
7520 
8200 
7120

SfcP

M30
6090 
'110 
/220

OH'O 
/2bo

6300

'930 
6500

0510

7590 
7760 
'660

10600

9360
9300

0610 
/610

6100

6650

TOTAL 531200 798600 71910Q
«e*N 171UO 26630 2320''
MAX 21100 $5100 31300
MIM 11800 16100 10100
C^S" ,29 ,15 ,39
1^. .33 .50 .15

1975 TOTAL 
!97fe TOTAL

12777700
8557530

1 7300
21100
151 00

.29

.3^

630800
21750
26200
17300

.57

.1C

1 1 16900
36090
651 00
25200

.61

.70

22«0200
7«670

1 19000
15100
1.26
1,11

696700
22170
12700
12100

.36

.11

129700
11320
19(100
1 1000

.21

.27

315160
HiiQ
11100
6120
.19
.22

2/2610
6601
11100
710«
.15
.1'

23/650
/921

10800
6100
.13
.15

35010 MAX 165000 
"AX 119000 tM 6100
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05378500 MISSISSIPPI RIVER AT WINONA, MN.--Continued 
(National stream-quality accounting network station)

WATER-QUALITY RECORDS 

PERIOD OF RECORD.--Water years 1964 to current year.

PERIOD OF DAILY RECORD.--
SPECIFIC CONDUCTANCE: October 1975 to September 1976. 
WATER TEMPERATURES: October 1975 to September 1976. 
SUSPENDED-SEDIMENT DISCHARGE: September 1975 to current year.

REMARKS.--During the winter period, suspended sediment samples were collected weekly and daily sediment loads 
were estimated on the basis of water records and weekly sediment samples. Water temperature and specific 
conductance was obtained once daily for most of the open water period and weekly for winter period. Letter 
B indicates a non-ideal colony count.

EXTREMES FOR CURRENT YEAR.--
SPECIFIC CONDUCTANCE: Maximum, 380 micromhos Mar. 7, 8, Sept. 19, 28-30; minimum, 205 micromhos Apr, 25, 26,
WATER TEMPERATURES: Maximum, 29.0°C July 10; minimum, 0.0°C on many days during winter period.
SEDIMENT CONCENTRATIONS: Maximum daily mean, 167 mg/L Apr. 4; minimum daily mean, 7 mg/L Jan. 19.
SEDIMENT LOADS: Maximum daily, 52,300 tons (47,400 tonnes) Apr. 4; minimum daily, 319 tons (289 tonnes) Jan, 19.

,ATFR <5U&UTy 9ATA, NAUR V6AH QCT08E.P 1975 TO 1976

OATfc

OCT
tt...

MUv
19., .

otc
17...

JAN
20. .

FE9
25...

APR
y 7...

N.AY
15...

JUN

lo...

27...
AUG
3o...

TI*£

1930

1100

1POO

1?00

1700

1600

09QO

1601

1530

3 700

TAMfrOUS
DIS

CHARGE
(CfS)
(OOOM)

luion

*0500

16700

1 7000

2«5QO

1 16000

?1700

1 0600

*«3ao

SZnO

SPE 
CIFIC
CO'J-
RUCT-
A*CE

(IKJCHO"
MHOS)
(OOOV5)

306

280

330

350

317

236

<J60
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345

360

pH

(UNITS)
(OPuOO)

7,7

ft. i

7.8

7.7

7,7

9,g

9,?

8.7

8,5

8.9

*TR

ATURE
(OtG C)
(OOn?C)

to.o

13.0

-19,0

-1 ?,0

! 0.0

15.0

9.0

?7.0

?2.C

?B.f
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(OEG C)
(00010)

10. S

e.o

.0

.0

1.0

9.0

15.5

2«.5

27.0

26.0
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(PLAT
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COBALT
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(00080)

30
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30
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17
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--

--

--
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"
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9
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—
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10,6

11.4
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..

--
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91

«-
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100
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..

--
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FQRM
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(31616)
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56
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05378500 MISSISSIPPI RIVER AT WINONA, MN--Continued 479

WATJR QUALITY DATA, W&TFR YEAR OCTOBER 1975 TO SEPTEMBER 197<j

DATE

OCT
22, ..

KlOv

19...
DEC
17...

JAN

2o, , ,
FfcB

APR"*
°7...

MAY

1 3 ...
JUN

10...
JUL
27...

AUG
50...

HARD
NESS
(CA.MG)
(MG/L)

(00900)

150

130

lao

150

160

110

120

1UO

l«o

150

NON-
CAR-
PONAH
HARD
NESS
(MR/L5

(00902)

6

9

13

10

23

19

1"

ie
19

20

DIS
SOLVED
CAL
CIUM
(CA)
(MG/D

(00915)

37

33

35

38

a2

28

29

35

31

37

DIS
SOLVED
MAG-
Nf «
SIUM
(MG)

(MG/L)
(00925)

}U

12

12

1"

13

9, a

U

13

!<*

15

DIS
SOLVED
sontu*
(MA)

(*r;/L)
f0093 ft )

8.H

»,3

«,6

10

9.3

5,1

fe.fe

M.3

9.3

1 1

PEPCEMT
SODIUM

(00932)

11

12

12

12

U

9

11

11

12

13

SODIUM
AD

SORP
TION

OATJ.O

(0093J)

.3

.3

.3

a

.3

,2

.3

.3

,3

.U

DIS
SOLVED
PO
TAS
SIUM
(K)

(MG/L)
(00935)

2.3

2,1

2.3

2.2

2.3

2.5

2.0

2.0

l .'

2,2

AL*A-
UNJTY

AS
CAC03
(MG/L)

(OoaiO)

\lttl

123

124

1*3

135

P9

103

123

120

135

DIS
SOLVED
SULFATE
(SOU)
(MG/l )

(009U5)

17

12
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19

17
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19

?0

17

19

UIS-
SOLvEU
CHLO
RIDE
(CL)
(MG/L)

100940)

12

7.6

11

U

11

0.2

7,3

11

11
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SOLVtO
FLUO-
RlOt
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(00950)
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.1

.2
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,j>

.1
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fSI02) ISO C) TUENTS) PER 

DATE (MG/L) (MG/L) (MG/L) AC-M) 
(00955) (70300) (70301) (70303)
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?2, . ,

NOV

19...
DFC
17...

?0...
FE8
25...

APR.
07...
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13...

10..,
JUL
?7,, .

AUG
30...

.9
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1.0
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169
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1U7
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173

193
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135
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165
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19J
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..

,01

.01

2.1

2.7

1.3

1.3

1.3

1.2

1.5

..

.63

1.0
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50

60
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05378500 MISSISSIPPI RIVER AT WINONA, MM--Continued 

HATER QUALITY DAT*, WATER YEAR OCTOBER J975 TO SEPTEMBER 1976

DATE
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(01001)

0

0

0

DIS
SOLVED
LEAD
(PB)

(UG/L)
(01049)

3

16

2

TOTAL
CAD
MIUM
(CD)

(UG/L)
(01027)

<to
<10

0

TOTAL
MERCURY

(HG)
(UG/L)

(71900)

• 0

.0

<.5

DIS
SOLVED
CAD
MIUM
(CD)

(UG/L)
(0102S)

0

0

0

DIS
SOLVED

MERCURY
(HG)

(UG/L)
(71B90)

.0

,0

<.5

TOTAL
CHRO
MIUM
(CR)

(UG/L)
(01034)

110

0

10

TOTAL
SELE
NIUM
(SE)

(UG/L)
(01147)

0

0

0

DIS
SOLVED
CHRO
MIUM
(CR)

(UG/L)
(01050)

0

0

<10
DIS

SOLVED
SELE
NIUM
(SE)

(UG/L)
(01145)

0

0

0

TOTAL
COBALT
(CO)

(UG/L)
(01037)

<50

<50

0

TOTAL
ZINC
(2N)

(UG/L)
(01092)

20

10

10

DIS
SOLVED
COBALT
(CO)

(UG/L)
(01056)

1

0

0

DIS
SOLVED
ZINC
(ZN)

(US/L)
(01090)

10
10'

10

TOTAL
COPPER
(CU)

(US/L)
(01042)

<10

40

10

TOTAL
ORGANIC
CARBO&
(C)

(MG/L)
(00680)

12

7.1

—

OCT. 22* 1975 
0930 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

41*000 CELLS/ML

JORGANISM_NAME,

CHLOROPHYTA
CHLOROPHYCEAE 
CHIOROCOCCALES 
.SCENEOESMACEAE 
..ACTINASTRUM 
..TETRASTRUM 
ZYGNEMATALES 
.DESMIOIACEAE 
.-.STAURASTRUM

HRVSOPHVTA 
ACItLARIOPHYCEAE 
CENTRALES 
.COSCINODISCACEAE 
..MELOSIRA 
..STEPHANOOISCUS 
PENNALES
.60MPHONEMATACEAE 
..GOMPHONEMA 
.NAVICULACEAE 
..NAVICULA 
..NEIOIUM 
.NITZSCHIACEAE 
..NITZSCHIA 
ANOPHYTA 
YXOPHYCEAE 
CHROOCOCCALES 
.CHROOCOCCACEAE 
..ANACYSTIS 
OSCILLATORIALES 
.NOSTOCACEAE 
..APHANIZOMENON 
.OSCILLATORIACEAE 
..OSCILLATORIA

JCOMMON_NAME 

GREEN ALGAE

PLACOOERM OESMIOS

DIATOMS 
CENTRIC

PENNATE 

NAVICULOID

BLUE-GREEN ALGAE 

COCCOID

FILAMENTOUS

CELLS/ML

200 
1*600

7*600 
18*000

200

610

1*800

3*100 

7*600

PER.CENT

19
45

8

19

NOTEJ 0 - DOMINANT ORGANISM! GREATER OR EQUAL TO 15%
L - LESS THEN Iftt MAY NOT HAVE BEEN ACTUALLY COUNTED 
ANALYSIS METHOD» SEDGWICK-RAFTER CHAMBER * 200-X MICROSCOPE 
DIVERSITY INDICES* BASED ON ACTUAL COUNTS! 

PHYL/DIV 1.128 
CLASS 1.128 
ORDER 1.441 

FAMILY 1.682 
GENERA 2.255
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481

NOV. 19, 197S 
1100 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

6,800 CELLS/ML

.ORGANISM_NAME.

CHRYSOPHYTA
.BACILLARIOPHYCEAE
..CENTBALES
...COSCINODISCACEAE 

D ....CYCLOTELLA 
D ....MELOSIRA

....STEPHANODISCUS

..PENNALES

...FRAGILARIACEAE 
L ....ASTERIONELLA

...GOMPHONEMATACEAE

....GOMPHONEMA

...NAVICULACEAE

....NAVICULA

...NIT7SCHIACEAE

....NITZSCHIA

...SURIRELLACEAE

....SUBIRELLA
CYANOPHYTA
.MYXOPHYCEAE
..OSCILLATORIALES
...NOSTOCACEAE

L ....APHANIZOMENON 
EUGLEMOPHYTA 
.CRYPTOPHYCEAE 
..CRYPTOMONIDALES 
. ..C»YPTOMONODACEAE 
....CRYPTOMONAS

.COMMON_NAME.

DIATOMS 
CENTRIC

PENNATE

NAVICULOIO

BLUE-GREEN ALGAE 

FILAMENTOUS

EUGLENOIDS 
CRYPTOMONADS

CELLS/ML

1,300
3,300

480

160

320

380

160

PERjCENT

21
54
8

160

NOTE: D - DOMINANT ORGANISM; GREATER OR EQUAL TO is«
L - LESS THEN l%t MAY NOT HAVE BEEN ACTUALLY COUNTED
ANALYSIS METHOD: SEDGWICK-RAFTER CHAMBER , 2oo-x MICROSCOPE
DIVERSITY INDICES, BASED ON ACTUAL COUNTS:

PHYL/DIV 0.172
CLASS 0.172
ORDER 0.785

FAMILY 1.080
GENERA 2.080
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DEC. 17t 1975 
1000 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

5,000 CELLS/ML

.ORGANISM_NAME.

CHLOROPHYTA
.CHLOROPHYCEAE
..CHLOROCOCCALES
...OCCYSTACEAE
....ANKISTROOESMUS
....OICTYOSPHAERIUM
...SCENEDESMACEAE
....SCENEOESMUS
..VOLVOCALES
...CHLAMYOOMONAOACEAE
... .CHLAMYOOMONA.S
...PHACOTACEAE
....PHACOTUS
CHRYSOPHYTA
.BACILLARIOPHYCEAE
..CENTPALES
...COSCINOOISCACEAE
....CYCLOTELLA
....MELOSIRA
..PENNALES
...FRAGILARIACEAE
....ASTERIONELLA
....FHAGILARIA
....SYNEDRA
...NAVICULACEAE
....NAVICULA
...NIT7SCHIACEAE
....NITZSCHIA
CYANOPHYTA
.MYXOPHYCEAE
..CHROOCOCCALES
...CHROOCOCCACEAE
....ANACYSTIS
..OSCILLATORIALES
...OSCILLATORIACEAE
....OSCILLATORIA

.COMMON_NAME. 

GREEN ALGAE

CELLS/ML

300

DIATOMS 
CENTRIC

PENNATE

NAVICULOIO

BLUE-GREEN ALGAE 

COCCOID

FILAMENTOUS

3*600 
67

540

PER_CENT

73
1

11
0
0

1

0

11

NOTE: D - DOMINANT ORGANISMI GREATER OR EQUAL TO Ib*
L - LESS THEN 1*1 MAY NOT HAVE BEEN ACTUALLY COUNTED
ANALYSIS METHOD: SEDGKICK-RAFTER CHAMBER . zoo-x MICROSCOPE
DIVERSITY INDICES, BASED ON ACTUAL COUNTS:

PHYL/DIV 0.735
CLASS 0.735
ORDER 1.335

FAMILY 1.386
GENERA 1.383
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JAN. 20. 1976 
1200 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

730 CELLS/ML

_ORGAN ISM_NAME__

CHLOROPHYTA
.CHLOROPHYCEAE
..VOLVOCALES
...CHLAMYDOMONAOACEAE
....CHLAMYOOMONAS
CHRYSOPHYTA
.BACILLARIOPHYCEAE
..CENTRALES
...COSCINODISCACEAE 

D ....CYCLOTELLA
..PENNALES
...FHAGILARIACEAE
....ASTERIONELLA
...NIT7SCHIACEAE
....NITZSCHIA
.CHRYSOPHYCEAE
..CHRYSOMONAOALES
...OCHROMONAOACEAE
....OCHROMONAS
CYANOPHYTA
.MYXOPHYCEAE
..OSCILLATORIALES
...OSCILLATORIACEAE 

D ....OSCILLATORIA

.COMMON_NAME______ CELLS/ML PER_CENT 

GREEN ALGAE

DIATOMS 
CENTRIC

PENNATE

YELLOW-BROWN ALGAE

BLUE-GREEN ALGAE 

FILAMENTOUS

16

200

65

49

81

330

27

9

7

11

44

NOTE! 0 - DOMINANT ORGANISM; GREATER OR EQUAL TO lb%
ANALYSIS METHOD: SEDGWICK-RAFTEP CHAMBER » iioo-x MICROSCOPE
DIVERSITY INDICES. BASED ON ACTUAL COUNTS: 

PHYL/DIV 1.126 
CLASS 1.519 
ORDER 1.920 

FAMILY 2.074 
GENERA 2.074 

FEB. 25. 1976 
1700 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

490 CELLS/ML

.ORGANISM_NAME.

CHLOROPHYTA
.CHLOROPHYCEAE
..CHLOKOCOCCALES
...OCC--STACEAE
....ANKISTRODESMUS
..VOLVOCALES
...CHLAMYDOMONADACEAE
....CK'OROGONIUM
CHRYSOPHYTA
.BACILLARIOPHYCEAE
..CENTRALES
...COSCINODISCACEAE
....CYCLOTELLA
....MElOSIRA
....STEPHANODISCUS
..PENNALES
...FRAGILARIACEAE
....ASTERIONELLA
....SYMEDRA
...NAVICULACEAE
....NAVICULA
CYANOPHYTA
.MYXOPHYCEAE
..OSCILLATORIALES
...OSCILLATORIACEAE
....OSCILLATORIA

.COMMON_NAME. 

GREEN ALGAE

DIATOMS 
CENTRIC

PENNATE

NAVICULOIO 

BLUE-GREEN ALGAE 

FILAMENTOUS

CELLS/ML

19

210
38

19

56

150

PER_CENT

42
8
0

12

31

NOTE: D - DOMINANT ORGANISM: GREATER OR EQUAL TO is*
L - LESS THEN 1%; MAY NOT HAVE BEEN ACTUALLY COUNTED
ANALYSIS METHOD: SEDGWICK-RAFTER CHAMBER . 2oo-x MICROSCOPE
DIVERSITY INDICES. BASED ON ACTUAL COUNTS:

PHYL/OIV 1.105
CLASS 1.105
ORDER 1.619

FAMILY 1.744
GENERA 2.054
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APR. 7, 1976 
1600 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

7,800 CELLS/ML

_ORGANISM_NAME.

CHLOROPHYTA 
.CHLOROPHYCEAE 
..CHLOBOCOCCALES 
...OCCYSTACEAE 
....ANKISTRODESMUS 
....KI3CHNERIELLA 
...SCENEDESMACEAE 

L ....SCENEDESMUS 
CHRYSOPHYTA
.8ACILLARIOPHYCEAE
..CENTRALES
...COSCINOOISCACEAE

D ....CYCLOTELLA
L ....MELOSIRA 

..PENNALES 

...CYMPELLACEAE
L ....AMPHORA 

...FRAGILARIACEAE
L ....ASTERIONELLA 

....FRAGILARIA
L ....SYNEDRA 

...MERTDIONACEAE
L ....MESIDION 

...NAVICULACEAE
L ....GY^OSIGMA 

....NAVICULA 

...NIT7SCHIACEAE
L ....HANTZSCHIA 

....NITZSCHIA 

...SURIRELLACEAE
L ....SUPIRELLA 

CYANOPHYTA 
.MYXOPHYCEAE 
..OSCILLATORIALES 
...OSCILLATORIACEAE

L ....OSCILLATORIA 
EUGLENOPHYTA 
.EUGLENOPHYCEAE 
..EUGLENALES 
...EU6LENACEAE

L ....EUGLENA

.COMMON_NAME. 

GREEN ALGAE

DIATOMS 
CENTRIC

PENMATE

NAVICULOIO

BLUE-GREEN ALGAE 

FILAMENTOUS

EUGLENOIOS

CELLS/ML

380
95

6.800

390

95

190

PE»_CENT

87
0

NOTE: 0 - DOMINANT ORGANISM! GREATER OP EQUAL TO 15*
L - LESS THEN 1«! MAY NOT HAVE BEEN ACTUALLY COUNTED 
ANALYSIS METHOD! SEOGHICK-RAFTER CHAMBER » HOO-X MICROSCOPE 
DIVERSITY INDICES. BASED ON ACTUAL COUNTS! 

PHYL/DIV 0.331 
CLASS 0.331 
ORDER 0.703 

FAMILY 0.809 
GENERA 0.853
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MAY 13. 1976 
0900 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

55.000 CELLS/ML

.ORGANISM_NAME__
CHLOROPHYTA
.CHLOROPHYCEAE
..CHLOWOCOCCALES 

MICRACTINIACEAE 
.MICRACTINIUM 
OCCYSTACEAE 
.ANKISTRODESMUS 
.KI»CHNERIELLA 
SCEMEOESMACEAE 
.ACTINASTRUM 
.SCENEDESMUS

CHRYSOPHYTA
.BACILLARIOPHYCEAE
..CENTPALES
...COSCINODISCACEAE
....CYCLOTELLA
....MEIOSIRA
....STEPHANODISCUS
..PENNALES
...FRAGILARIACEAE
....SYMEDRA
...NAVICULACEAE
....NAVICULA
...NITZSCHIACEAE
....NITZSCHIA
CYANOPHYTA
.MYXOPHYCEAE
..CHROOCOCCALES
...CHROOCOCCACEAE
....COCCOCHLORIS

.COMMON_NAME. 

GREEN ALGAE

DIATOMS 
CENTRIC

PENNATE 

NAVICULOID

BLUE-GREEN ALGAE 

COCCOIO

CELLS/ML

3.100

2.300
3.100

780
2.300

2.000
33.000
3.500

780

390

1.800

13*000

PER_CENT

4
43
6

1

1

2

33

NOTE: o - DOMINANT ORGANISM; GREATER OR EQUAL TO ib«
ANALYSIS METHOD: SEDGWICK-RAFTER CHAMBER . zoo-x MICROSCOPE 
DIVERSITY INDICES. BASED ON ACTUAL COUNTS:

PHYL/DIV 1.435
CLASS 1.435
ORDER 1.641

FAMILY 3.036
GENERA 3.636
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JUNE 10, 1976 
1601 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

53,000 CELLS/ML

.ORGANISM_NAME.

CHLOROPHYTA
.CHLOROPHYCEAE
..CHLOROCOCCALES 

HYOQOOICTYACEAE 
.PEDIASTRUM 
MICRACTINIACEAE 
.MICRACTINIUM 
OCCYSTACEAE 
.ANKISTROOESMUS 
.OICTYOSPHAERIUM 
.OOCYSTIS 
.POLYORIOPSIS 
SCENEOESMACEAE 
.ACTINASTRUM 
.CRUCIGENIA 
.SCENEOESMUS

..ZYGNEMATALES 
OESMIOIACEAE 
.STAURASTRUM

CHRYSOPHYTA
.BACILLARIOPHYCEAE
..CENTPALES
.. COSCINOOISCACEAE 

0 .. .CYCLOTELLA 
0 .. .MELOSIRA 
L .. .STEPHANOOISCUS

..PENN4LES

.. FRAGILARIACEAE 
L .. .ASTERIONELLA 
L .. .FRAGILARIA

.. .SYNEORA

.. NAVICULACEAE 
L .. .AMPHIPRORA

.. NITZSCHIACEAE 
L .. .NITZSCHIA 

CYANOPHYTA 
.MYXOPHYCEAE 
..CHROOCOCCALES 
...CHROOCOCCACEAE 

0 ....AGMENELLUM 
....ANACYSTIS 
..OSCILLATORIALES 
...NOSTOCACEAE
....ANA8AENA
...OSCILLATORIACEAE
....OSCILLATORIA
EUGLENOPHYTA
.EUGLENOPHYCEAE
..EUGLFNALES
...EUGLENACEAE

L ....THACHELOMONAS 
PYRRHOPHYTA 
.OINOPHYCEAE 
..PERIOINIALES 
...GLENOOINIACEAE

L ....GLENODINIUM

_COMMON_NAME 

GREEN ALGAE

PLACOOERM OESMIOS

DIATOMS 
CFMTRIC

PENNATE

NAVICULOIO

BLUE-GREEN ALGAE 

COCCOID

FILAMENTOUS

EUGLENOIOS

OINOFLAGELLATES

CELLS/ML

4,200

340

1,300

670
670
670

15,000
9,400

340

11,000
5,200

1,200

3,900

PER_CENT

26
18
0

20
10

NOTE: o - DOMINANT ORGANISM; GREATER OR EQUAL TO i&%
L - LESS THEN i%» MAY NOT HAVE BEEN ACTUALLY COUNTED 
ANALYSIS METHOD: SEOGWICK-RAFTER CHAMBER , 200-x MICROSCOPE
DIVERSITY INDICES, BASED ON ACTUAL COUNTS:

PHYL/OIV 1.487
CLASS 1.487
ORDER 1.867

FAMILY 2.176
GENERA 2.986
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JULY 37, 1976 
1530 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

llOfOOO CELLS/ML

.ORGANISM_NAME.

CHLOROPHYTA 
.CHLOROPHYCEAE 
..CHLOROCOCCALES 

COELASTRACEAE 
.COELASTRUM 
HYDRODICTYACEAE 
.PEOIASTRUM 
OCCYSTACEAE 

L .. .ANKISTRODESMUS 
L .. .CHOOATELLA

•DICTYOSPHAERIUM
•TETRAEDRON
SCENEDESMACEAE
.SCENEDESMUS
.TETRASTRUM
OCCYSTACEAE
.GLOEOACTINIUM 

CHRYSOPHYTA 
.BACILLARIOPHYCEAE 
..CENTRALES 
...COSCINOOISCACEAE 
....CYCLOTELLA 
....MELOSIRA
..PENN4LES
...NIT7SCHIACEAE
....NITZSCHIA
.CHRYSOPHYCEAE
..CHRYSOMONADALES
...OCHROMONAOACEAE
....OCHROMONAS
CYANOPHYTA
.MYXOPHYCEAE
..CHROOCOCCALES
...CHROOCOCCACEAE
....AGMENELLUM
....ANACYSTIS
.....ANACYSTIS INCERTA
....ANACYSTIS
..OSCILLATORIALES
...NOSTOCACEAE
....ANABAENA
....APHANIZOMENON
...OSCILLATORIACEAE
....OSCILLATORIA
EUGLENOPHYTA
.CRYPTOPHYCEAE
..CRYPTOMONIOALES
...CRYPTOCHRYSIOACEAE 
....CHROOMONAS

..COMMON_NAME. 

GREEN ALGAE

DIATOMS 
CENTRIC

PENNATE 

YELLOW-BROWN ALGAE

BLUE-GREEN ALGAE 

COCCOIO

FILAMENTOUS

EUGLENOIDS 
CRYPTOMONAOS

CELLS/ML

780

1,200

3.100

780

650

1,800
5.300

3*400

9,000
19.000

4.400
4.500

53,000

PER.CENT

8
18

NOTE: o - DOMINANT ORGANISM; GREATER OR EQUAL TO is%
L - LESS THEN 1%; MAY NOT HAVE BEEN ACTUALLY COUNTED
ANALYSIS METHOD: SEDGWICK-RAFTER CHAMBER » 2oo-x MICROSCOPE
DIVERSITY INDICES. BASED ON ACTUAL COUNTS:

PHYL/DIV 0.746
CLASS 0.766
ORDER 1.574

FAMILY Z.053
GENERA 2.376
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AUS. 30, 1976 
1700 HOU*S

IDENTIFICATION OF PHYTOPLANKTON

sm.ooo CELUS/ML

NAME

CHLORQPHYTA 
.CHLORQPHYCEAE
..CHLOROCOCCALtS 
...OOCYSTACEAf 
....ANKISTHODESMUS 
....DICTYOSPHAERIUM

.ULOTRICMALES 

..ULOTR1CMACEAE

CHRYSOPHYTA
,BACILU»IOPHYCEAE
..CENTRALES
...COSCINQDISCACEAF
....CYCLOTSLLA
....1ELOSI9A 
,.P|NNALES 
...NITZSCH1ACEAE 
....NJTZSCHIA

CVANOPHVTA 
MVXOPHYCEAfc 
.CHPOOCOCCAUES 
..CHROOCOCCACEAE

..ANACV3TIS
OSCILUATORIALE8
.NOSTOCACEAE

..CYLINOS08PERMUM 

.OSCILLATORIACEAE 

..DSCIUATORU

COMMON NAME 

8REEN AU5AE

TOTALS

CELLS/ML

2,400

2,400

12,000
17,000

OIATOHS 
CENTRIC

TOTALS

ALGAE
COCCOID

FILAMENTOUS

TOTALS

1,000

8,200
11,000

0,500
22,000
100,000

160,000
310,000

PER CENT

s
7

51

48

NOTE! 0 • DOMINANT ORGANISE GREATER OR EBUAL TO 15X
L • LESS THEN ix» MAY NOT HAVE BEEN ACTUALLY COUNTED
ANALYSIS METHOD! SED6HIC«.RAFTER CHAMBER , 200-X MICROSCOPE 
DIVERSITY INDICES, BASED ON ACTUAL COUNTSl 

PMYL/D1V 0.3S6 
CLASS O.S36 
ORDER 0,7«S 
FAMRY 1,599 
GENERA 2.09<l

WATf;R OUAL1TY DATA,

OAtE

NOV

APP 
07.

1100

1600

LENGTH

OF 
EXPO»

(DAYS)

30 

a?

PfRI-
PHYTQN

TOTAL 
DRY

S/SO

19.0

YEAH OCTOBfcR 1975 TO SEPTEMBER 1976

BIOMASS
PIGMENT
RATIO

65 

9-0

PfcRl-
PHYTON

BIOMASS
ASH

WEIGHT
G/SQ M

(OOS72)

16.0

95. 0

UNCO""
HtCTfcO
PE«I-
PHYTON

CHLORO
PHYLL A
MG/SQ H
( ""8)

46.0

no

UNCOR-
HECTEO
Pf-.Rl-
PHYTON

CHLORO
PHYLL B
MG/SO M
(32226)

.aoo

.000

SAMPLING 
METHOD

POLYETHYLENE 
STRIP
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1
2
1
a
5

6
7
A 
9

10

H 
1?
11
14
15

16
17 
Ifl 
10
20

21 
2? 
21
20
25

26
27

29
3n 
31

MONTH

05378500 MISSISSIPPI RIVER AT WINONA, MN--Continued

SPECIFIC CONDUCTANCE (WICKO*HOS/CM AT 85 DEC. C), WATfR YEAR QCTQ8E* 1975 TO SEPTEMBER 1976
ONCE-DAILY

OCT

OCT

10.5 
I3.o 
11.n

11.5 
H.o
10*0

1«.0

MOV

MOV

9.5
9.5
n.o
10.5
11.0

11.0
12.0
11.5
11.0
10.0

9.0 
7.0 
5.5 
5.0

7.5 
7.5
e.o
8.0 
7.0

6.0 
4.5 
4.5 
3.5 
2.5

2.0 
3.0 
3.0 
3.5 
2.5

7.0

DEC

1
2
1
a
5

*
7
A
9

»n

11
12
I?
14
15

16
17
18
19
20

21
22
21
24
25

26
27
?R
20
39
11

MONTH

YEAR

295
307
307
107
307

307
303
301
301
307

115
315
107
307
307

301
299
307
307
299

299
295
?97
30«
...

102
290
297
102
297
10?

303

MAX

299
302
302
304
310

312
324
324
318
312

310
107
312
203
224

213
246
271
271
248

265
278
273
265
257

257
200
236
269
2*5
...

?79

380

282
280
261
243
217

222
...
236
222
?54

?6*
269
?69
269
324

315
310
311
?84
...

...

...
280
...
...

...

...

...

...
' 284

...

——

MJN

o.o 
o.o
0.0 
0.0

0.0
o.o
0,0 
n.o 
fi.O

n.o 
o.o 
o.O
0.0
n.o

o.o 
o.o 
o.o
n.O

0.0

n.O

JAN MAY JUL

306

100

317

306
332

306

106

306

289

205 MEAN 297

(DES. C) OF WATER, WATER YC4R OCTOBER 1975 TO 8PPTFM6ER 1976 
QNCE.DAitY

JAN

0.0

0.0

0.0 
0.0

0.0

MAY jut,

o.o

i.o

2.0

AUG SEP

...

...
360
350
360

340
380
380
310
300

280
290
310
300
330

355
360
310
300
325

320
275
260
250
290

285
295
292
295
?9Q
305

314

288
290
290
302
125

350
285
300
100
227

220
220
215

, 239
215

215
210
222
21*
212

215
215
210
210
205

205
210
220
220
?40
...

?41

240
260
270
360
280

265
200
260
205
240

250
260
267
260
25b

255
250
245
24b
200

200
240
245
245
240

250
270
270
270
275
280

258

280
285
29S
285
290

280
280
280
290
300

320
320
305
305
300

300
310
320
320
320

320
320
320
320
320

320
280
330
325
3JO
...

305

310
260
310
320
330

330
320
330
340
340

340
325
330
300
300

320
320
325
*>»*
320

315
320
320
320
310

300
320
305
300
315
320

317

300
380
320
320
330

330
330
335
335
340

340
330
320
320
31S

330
340
330
125
325

335
335
335
335
335

335
140
345
145
340
330

130

315
335
350
370
300

295
290
350
360
340

350
300
300
370
120

300
300
310
380
320

330
330
300
370
310

320
370
380
380
380
...

334

SEP

...

...
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

0.0
1.0
1.0
2.0
2.0

2.0
3.0
3.0
3.0
6.0

3.0
4.0
4.0
5.0
5.0

6.0
6.0
6,0
6.0
6,0
4.5

5.0
6.0
«>.5
7.0
7.5

7.5
8,0
7.5
8.0

10,0

9.5
B .5

10,0
11.0n, 1*

13.0
13,0
13,0
13,0
12,0

n.5
11,0
11.0
10,0
11,0

13,0
12,0
13,0
13.0
13,0
...

13.0
13.0
10.0
13.0
12,5

13,0
12.5
12,5
»3.0
14.4

15.0
15.0
J5.0
16.0
15.5

15.5
15,0
16,0
16.5
IB. 5

19,0
19.5
19,0
19.5
18,5

19,5
19.5
19.5
19.5
19.0
19.0

19.5
19,5
20.5
21.5
21.0

21.5
23.5
23,5
24,0
24.0

25,0
25,0
25,0
25.0
23.0

22,0
2».5
20,5
19,5
21,0

21.5
21,5
22,0
22,0
22,0

22.0
23.0
23,0
23,0

' 22,0
««..

23.0
23.5
24.0
24.5
«?b.O

25.0
25,5
26.0
26.0
29,0

27.0
26.0
26.5
26.5
2b,5

24.0
24.0
2%.0
...

24,5

25,0
25.5
25.5
25,5
26,0

26.5
27.0
25.5
25.5
25.5
25,5

24,5
24.5
24.0
23.0
23.0

22,0
22,0
22.0
22.0
23,0

23,5
23,5
24,0
23.0
23, S

22,0
21,5
23,0
24,0
20,0

24,0
20,5
24,0
24,0
24.5

2U.O
25.0
23.5
22,0
23.0
21.5

21,0
20,5
21.0
20.5
21,0

21.0
20.5
21.0
20.0
19,5

19,5
21,5
20,0
19.5
18,5

18.0
18,0
17,0
18,0
18,0

17,0
16.0
16,0
14,5
15,0

16,5
15.0
14.5
14,5
15,0
...

2.5 10,0 16,0 22,5 25,5 23,5 16, 5
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05378500 MISSISSIPPI RIVER AT WINONA, MN- -Continued

DlSCHA&RF (TOwS/r^A*), *ATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

OCTORtP

HAY

1
2
3
4
5

6
7
R
<J

in

1 1
l?
13
1 a
15

16
17
]«
19
20

21
?2
?3
?a 
25

26 
27
2*
29

"LAM

DISCHARGE
CCFS)

1 9?QO
1 7 SCO
17400
18000
1741.0

1 7500
1 h J 0 0
16100
15700
1 5 1 y o

I6f-oo
1 6000
1 54(1"
1 <•> u o o
1 4 8 ct 0

1540P
15'JOO
1 5 7 0 (I
issro
15300

15?00
1 4<joo
1560n
16600 
i <j?nn

20M>n 
?n5no
20200
PO^QO

CQNCFN-
TRATJOM
( M C/L)

31
29
3<»
36
33

3?'ft

?7
37
2R

3?
29
31
2*
Ji

241
3P
33
27
?7

21
30
3?
?« 
3*

32
«f 
35
3n

31

TOTAL

11
12
13

16 
1 1 
1«
19
20

27
28 
?9
30
31

TOTAL

? l a o o

(CFB)

?1 ton

18 a o f 
1 7900

6 17400
7 1730ft
6 16400
o 15400

10 1 M 0 0

15300

15900 
1650P 
1 6400

16600

16900 
i 700n

21 16900
22 16900
?3 16900
2<* 16900
2*1 17000

1 78 Or

TRATTON 
(*r./L)

OT5CHARGE

1610
1390
1830
1750
1550

1 170
1570
i lun

! 780

DISCHARGE

MEAN

19000

19000
t<»oi>r 
tpano 
1 89QO
2J40P

31
2*
Ji

241
3P
33
27
?7

21
30
3?
?«

i29n
1 160
1240

998
1580
)«00
1150
112.>

86?
1370
I35n
12/n

33<ioO
34500
$4300

35100
33700
32UOO
30SPP
?91 00

28100
30100
31000
32?00
32?00

30000 
2P9CO

2320'' 
2^000

1870" 

536P01

6?
5fl
46
3»
?h

13
17
22
2?
??

?S
23
23
23
22

19
17
1?
7

2ii

21
23
i?0
25
<?.*<

2fc 
26
?fc
24
2a
23

3530
3060
?43n
189fi
1260

61 1
79U
97«
9)5
897

1030
956
9»7
1"20
97U

«62
7fci}
5«8
319

1100

95«
1050
1 !00
J 1«0
) 190

I22n 
)?5o
125"
1 15o
1200
1160

1 8700
18600
179f 0
17500
17500

17UOO
17300
! 7300
17300
1 7 a 11 o

1 7500
17700
18900
19800
21800

?6ono
?*QO"
?f»2(>0
27*00
25000

?3SOO
239PO
2^100
?«300
2uhr.O

?a^oo 
?5Soo
2630C
?7700

...

...

Mf AN 
CONCEN- 
TRATION

FEBRUARY

MF. AN 
CONCEN. 
TRATION

23
23
23
23
23

23
23
23
23
23

23
23
23
24
25

26
26
26
26
27

29
30
31
33

33
33
33
33

DECEMBER

MEAN
SEDIMENT MEAN 
DISCHARGE DISCHARGE 

CCFS)

30
35
25
22
24

30
3«
52
51
97

) 04
92
80
6?
«*3

43
<19
UP

53
ea

69
52
37
32
23

27
«1
34
1«
26
...

1680
1980
1400

1160
1230

1540
1950
2580
2600
6130

6630
6090
7130
5760
39HQ

1080
1460
429P
uaio
6600

5240
<»230
3100
2780
2000

2190
3200
2420
1 S30
1830
...

267QO
25800
26000
27200
28900

30800
30800
31300
30800
29400

26000
26300
25400
25100
23100

21300
13300
10400
10400
15300

19800
21700
22600
21800
21600

21500
21500
21000
20900
21000
21000 .

719100

DISCHARGE
(TOMS/OAY)

1160
1160
1) 10
1090
1090

1080
1070
1070
1070
1080

1090
1100
1170
128n
1<I70

1830
1890
19*0
1940
lf?0

I860
19«o
2020
2)70
2260

2170
2270
23«0
2«70
.._
...

DISCHA
cc»-s

28300
28flOO
28500
286UO
29200

29800
27300
26300
25700
25200

25900
29200
36500
U4200
36000

33300
31600
29500
29700
33700

3USOO
32600
39700
40900
4iUOO

U0600
4»UQO
U9QOO
51300
58300
651(10

CONCEN
TRATION
CMG/U

17
22
26
23
34

21
16
35
56
18

12
10
13
15
20

25
«6
20
16
20

22
24
26
34
42

ae
55
63
66
69
67

MARCH

wfc AN
CONCEN
TRATION
(MU/UJ

33
33
33
33
33

33
31
31
31
31

31
34
60

114
86

53
,4<l
33
13?
35

50
36
33
37
33

31
48

36
51
H3

107

SEDIMENT
DISCHARGE
(T0NS/DAV)

1230
1530
1830
1690
2650

1750
1330
2960
4660
1«30

842
710
892
10^0
1250

1440
1650
562
505
82e

1180
i«lo
1590
2000
24bo

2790
3190
36«0
3720
3910
3600

fX60a37j

SFOI"ENT
DISCHARGE
(TONS/UAY)

2520
2530
25^0
2550
2600

2660
2299
2200
2150
2110

2170
2680
6240
13600
8820

u770
2900
2630
2570
31BO

4700
3190
3540
4090
3«70

3730
6230
a760
7060

13100
18800

630*00 «605<i I 1116900
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NT nlSCHABG*. (TONS/DAY), wATtR YEA» (JCTQB6R 1975 TO

MAY

491

DAY

1
2 
5
4

5

6 
7 
8 
9 

10

11
12 
13 
14
15

16 
17
18 
19
20

21 
22
23
?4

25

26 
?7
28 
29
50

(•EA* 
OTSCWARGF

<C*S)

74700 
872""
10400" 
1 16"0"
119000

119000 
115000 
109000 
102000 
96"00

9)200 
82"on
77500 
7290"
69400

64600 
6040" 
5740" 
55500 
55200

54500 
5580"
52300 
50900 
511 oo

51900 
52400
5110" 
4B100 
4540"

COfeCE*-
TRAT JOM 
fWG/t )

100 
9»
93 

167
) 06

74

61 
67
49
i*0

46
48

46 
(1(1
08

53 
60 
71 
55
u?.

46 
45
U5
45
41

34 

36
42 

40

50

SEDIMENT
DISCHARGE 
(TCNS/tlAY)

20200 
23100
?6lOO 
52300
34100

23800 
18900 
19700 
13500
ipauo

11*00 
10^00
9600
8660
8990

9240 
9780 

11 0 0 0 
7940 
6260

6770
6540

6350 
618" 
5660

4760 
5090
5790 
5J90 
6130

MEAN

DISCHARGE 
(C'-S)

42700 
37900
35400 
31400
?8500

29500 
30100 
28600 
2590C 
25310

25000 
?4600
?3300 
23000
?25uO

?3?00 
22500 
21000 
18700 
1&70'>

161 00 
15600
15*H.O 
16100 
151 00

13600 
13500
12400 
1?900 
13100 
1 7700

TOTAL ?240200

"PAW
DISCHARGE 

(CFS)

JULY

MEAN
CQNCFM- 
TPATTOM

1570^

3 13500
4 1250"
5 12500

6
7
8
9

10

1 1
12
13
1 4
15

16 
!7
18
19
20

1 1800
9760
9980
10500
1010"

10200 
1 140(1 
1 1400 
1070" 
11600

1 1900
1150"

10500
8420

9690

?} 9?70
24 10100
?5 10400

?6 
?7 
?8 
29
50
31

9880
12500
1 AOQO

1 u 1 o o 
12300

82
58
96
90
52

40
45
59

55
40

32
2 a 
37

55
47
39
31
68

57
41

36
76
87
89
89

5030 
?100 
JU50

1760

1310 
1"50 
1 )60 
1640 
1750

)460
1230
985
693

I 160

|770 
1 460
U2f.
862

1550.

14^0 
1020 
1030 
1200 
1240

955 
2030 
;>A<Jn 
3120 
3390 
uP2o

696700

DISCHARGE 
(CFS)

) 1400 
0990 
7880 
7»2'-> 
8310

9700 
9700 
9250 
9»03 
9390

816C 
7950

8670
8980

9680
9610

P820 
9430

9570 
8360 
ooilO 
9020 
P.J70

8340 
7470 
7100 
7520 
8?00 
712"

?7?8'iO

i AT ION
<r,/L)

27
52
56
50
50

53
u o .3"

59
49
42

38
43

50
45 '

39

40

42
uO
38

• 34

29
35
41
39
37

35
42

52
52
56
54

.--

AUGUST

MKAN
CO*CEN» 
TRATION
(*G/L)

75
50
42
42
6»

55
60
52
48
50

50
4ft

45
4?
38

35
42

45
45

55

50
45
42
40
48

40
38
38
4?

3?
32

DISCHARGE C
(TOMS/WAY)

3110
5520
5350
'4100
3850

4220
4710
456"
3430
2870

257'-)
2860
5150
2790
2370

2510
2550
2270
1920
1530

1261
1470
1750
1700
1510

1?90
1530
1740
1810
1980
2580

84660 "71

SEDIMENT 
DISCHARGE
(TO^-S/OAY)

2310
1350
894
887
1550

1440
1570
130"
1270
1270

1100
1030
1010
983
921

915
1110
1180
1070
1400

1290
1020
1030

• 974
1080

901
766
726
853
708
615

?ISC*A*GE
ICFS)

15200
16700
17600
18100
17000

17100
1U900
1 1100
11000
11500

11800
13900
12600
12800
12500

11600
13100
12100
14000
16800

19400
1 7900
16800
15800
1 4HUO

13200
1.1300
11300
13100
14700

mmm

4?.97uO

*EAN 
DISCHARGE

(C*S)

7130
8090
7140
7220
8910

«510
moo
7280
7340
8300

7930
8500
8470
7940
6510

7590
7780
7660
9510
10800

9360
9300
7380
6640
7610

7720
7420
6100
6740
6650
• ••

1976 

JUNE

MEAN
CCJNCE*- 
TKATIQM

5?
52
56
59

THAI ION

2130 
23«o 
2660

u8
48
4B
43
58

35
52
46
56
43

46
49
51
48
48

45
42

42

59
7"

70
7?
61
42
7U

2220
1930
1440
)2»0
iiao

1120
1950
1590
1310
145y

1441)

1730
1670
1810
£180

236U
2030
I9ly
2520
2?60

2490
2200
1860
1490
2940

59070

DISCHAKGfc

49
46
43
30
21

16
16
20
24

26

19
17
25
24
22

24
19
21
28
30

29
39
34
29
25

21
24

36
28
26

943
lODO
829
585
505

3o8
350
393
476
5B3

407
390
572
515
505

4V2
399
434
719
875

753
9/9
677
520
bl4

458
u«t
593
510
467

237630 17302
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»AT§R QUALITY DATA, WATER YEAR ocrostR 197S TO SEPTCMBER 197*

PATI
TIME

0900

NUMBER
OF

PLIN8
POINTS

DATfc

OCT
22...

*19...
JAN
20...

f fc fl
25. •«

APR
07,,,
14...

INITAN.
TANEOU9 

Oil*
CHARGE
(CFI)

TIME

0930

11.00

1200

1700

1600

BED
HAT,
FALL

OIAM, 
X FINER

THAN
,062 MH

sns,
8FD,

OIAM, 

,062 MM

90

68

9ft

88

S7
70

BEO BED
MAT. HAT,
FALL FALL

OIAM. DIAH, 
X FINER X FINER

THAN THAN
,12S MM ,2SO MM

OATf

MAY
13...

10, .,
JiJl.
27...

AUG
30...

BED
MAT.
FALL

DIAM. 
X FINER

THAN
.900 MM

HMt

0900

1601

1600

IMS

BEO
HAT,
FALL

OIAM,
x FINER

THAN
1.00 MM

8US. 
860.

DIAM,

THAN

«<t

89

64

65

BCD BED BEO BED
HAT, HAT, HAT, NAT,

BIEVE 9XEVE IIEVE I1SVI
DIAM. OIAM, DIAM, OIAM,

x FINER x FINER x FINER x FINER
THAN THAN THAN THAN

2,00 MH «,00 MM B, 00 MH 16,0 HH

« 70000 29 TS 100



ROOT RIVER BASIN 

05384000 ROOT RIVER NEAR LANESBORO, MN

493

LOCATION.--Lat 43°44'58", long 91°58'43", in sec.l, T.103 N., R.lO W., Fillmore County, Hydrologic Unit 07040008, 
on left bank 0.5 mi (0.8 km) upstream from highway bridge, 1.2 mi (1.9 km) upstream from South Branch, and 2.5 
mi (4.0 km) northeast of Lanesboro.

DRAINAGE AREA.--615 mi 2 (1,593 km2 ).

PERIOD OF RECORD.--February to November 1910, February 1911 to September 1914, July 1915 to September 1917. 
August 1940 to current year. Published as North Branch Root River near Lanesboro, 1910-17.

REVISED RECORDS.--WSP 355: 1912. WSP 1308: 1911(M).

GAGE.--Water-stage recorder. Datum of gage is 791.32 ft (241.194 m) above mean sea level. Prior to Oct. 1, 1917, 
nonrecording gage at site 0.5 mi (0.8 km) downstream at datum about 1.5 ft (0.5 m) higher.

REMARKS.--Records good except those for winter periods, which are fair. Diurnal fluctuation at times during 
medium and low flow caused by powerplant above station.

AVERAGE DISCHARGE.--41 years (1911-14, 1915-17, 1940-76),335 ft 3 /s (9.49 m3 /s), 7.40 in/yr (188 mm/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 22,100 ft 3 /s (626 m 3 /s) Mar. 29, 1962, gage height, 16.11 ft 
(4.910 m); maximum gage height, 17.83 ft (5.435 m) Mar. 1, 1965, from floodmark (backwater from ice); minimum 
discharge, 29 ft 3 /s (0.821 m3 /s) Aug. 27, 1949, gage height, 1.08 ft (0.329 m); minimum gage height, 0.69 ft 
(0.210 m) Jan. 11, 1975.

EXTREMES FOR CURRENT YEAR.--Peak discharge above base of 3,500 ft 3 /s (99.1 m3 /s) and maximum (*):

Date

Mar. 12 
Mar. 12

Time

2200
1700

Discharge 
(ft 3 /s) (m j /s)

*14,100 399 
' ice jam

Gage height 
(ft) (m)

14.01 
*14.46

4.270
4.407

Minimum discharge, 96 ft 3 /s (2.72 m 3 /s) Sept. 13, gage height, 0.86 ft (0.262 m).

DAY

DISCHARGE, I* CUBIC FEET PfR SECOMO, WATER VEAR OCTOBER 1975 TO SEPTEMBEH 1976
VALUES

OCT NOV DEC JAN JUN JUL AUG SkP

t
?
5
4
5

6
7
8
9

10

11
12
13
1«
15

16
17
1*
19
20

21
22
23
24
25

26
27
26
29
30
31

TOTAL
MtAW

MAX
MJN

GFSM
IN,

CAL YR
WTR VR

171
166
166
166
166

166
160
160
164
164

160
166
166
160
160

159
159
159
159
161

160
161
164
1*1
180

181
178
166
161
1«59
161

5130
165
160
159
.?7
.31

1975 TOTAL
1976 TOTAL

161
159
159
159
157

159
161
J6t
1BU
027

360
291
200
221
207

202
190
188
166
199

207
256
21*
200
166

101
150
184
239
298
>..

6313
210
027
10J
.34
.38

135061
93706

191
200
265
266
296

259
218
261
250
232

220
207
213
360
290

176
103
106
207
276

278
262
230
220
215

207
199
191
iBfe
160
tea

7156
231
360
103
.38
.03

MEAN
MEAN

161
181
161
103
162

162
16?
161
161
160

160
160
160
160
160

160
161
163
160
165

167
168
170
171
173

175
177
179
160
180
181

5166
167
161
143
.27
.31

370 MAy
?56 MAX

1«5
1*7
18&
166
190

193
198
200
209
216

261
261
496
362
1060

778
453
339
278
201

232
191
184
216
262

236
227
220
215
...
...

8516
290

1080
184
.08
.52

5000
8700

191
150
168
157
141

164
191
161
174
171

178
8700
6360
1070
751

541
400
368
OOh
027

389
328
261
256
204

201
238
230
240
034
787

25029
807

8700
101

1.31
1, 51

WIN 123
MIN <>8

672
607
469
004
360

336
311
296
281
275

272
262
250
240
240

238
250
300
053
500

449
030
015
412
446

506
508
030
393
375
...

11600
387
872
236
,63
.70

CFSH ,60
CFS" .42

353
336
316
301
294

265
272
266
262
259

253
250
266
261
281

322
389
412
371
339

306
265
272
259
207

236
230
230
250
235
287

6691
267
412
227
.07
.54

IN 6,17
IN 5,67

221
213
204
196
166

160
161
176
171
174

176
174
176
168
161

159
157
157
150
152

150
148
145
145
148

106
152
148
150
152
...

5030
168
221
U5
.27
.30

148
105
143
139
137

135
135
132
130
130

130
126
US
126
126

130
130
126
130
137

132
128
126
124
122

122
122
120
122
128
172

0089
132
172
122
.21
.25

148
130
122
118
122

122
lie
116
114
112

112
111
111
109
109

109
148
202
150
132

120
116
111
109
107

107
107
103
101
101
101

3690
119
202
101
.19
,M

107
105
101
101
100

101
100
100
98
98

98
100
100
101
100

100
100
101
109
120

116
112
111
107
105

107
107
107
107
107

3126'104

120
98
.17
.19



494 ROOT RIVER BASIN 

05354500 RUSH CREEK NEAR RUSHFORD, MN

LOCATION.--Lat 43°50'00", long 91°46'40", on line between sees. 3 and 10, T.104 N., R.8 W., Fillraore County, , 
Hydrologic Unit 07040008, on downstream side near center of span of highway bridge, 1.5 mi (2.4 km) northwest 
of Rushford .and 3 mi (5 km) upstream from mouth. .

DRAINAGE AREA.--129 mi 2 (334 kin 2 ). ' 

PERIOD OF RECORD.--August 1942 to current year.

GAGE.--Nonrecording gage read twice daily and crest-stage gage. Datum of gage is 734.56 £t (223.894 m) above 
mean sea level. Prior to June 14, 1950, water-stage recorder at site 100 ft (30 m) upstream; at datum 5 ft 
(t.52 m) higher, Aug. 5, 1942, to Oct. 27, 1945; at datum 3 ft (0.91 m) higher, Oct. 28, 1945, to Aug. 3, 1949; 
at present datum, Aug. 4, 1949, to June 13, 1950.

REMARKS.--Records good.

AVERAGE DISCHARGE.--34 years, 54.9 ft 3 /s (1.555 m'/s), 5.78 in/yr (147 mm/yr).

EXTREMES FOR PERIOD OF RECORD

opening measurements at gage heights 11.0 ft (3.4 m) and 13.5'ft (4.I'm); minimum,'17 ft*/s (6.48 m'/s) 
May 22, 1959; minimum gage-height, 0.93 ft (0.283 m) June 16, 17, 18, 1965

EXTREMES OUTSIDE PERIOD OF RECORD.--Flood of June 28, 29, 1942, discharge 11,000 ft 3/s (312 m s/s), by Slope-area 
measurement of peak flow.

EXTREMES FOR CURRENT YEAR.--Maximum discharge, 6,040 ft*/s (171 m 3 /s) Mar. 12, gage height, 9.76 ft (2.975 m); 
minimum daily, 48 ft 3 /s (1.36 m 3 /s) Aug. 22 to Sept. 18, Sept. 21-26; minimum gage height, 0.85 ft (0.259 m) 
Sept. 8,14, 16-18.

D.--Maximum discharge, 11,600 ft 3 /s (329 m3 /s) Mar. 26. 1950, gage height 13.54 ft 
, from rating curve extended above 1,400 ft*/s (39.6 m3 /s) on basis of contracted-

DISCHARGE., IN CUBIC FEET PEB SECOND, WATER YEAR OCTOBER 1*75 TO SCPTiMBCR I97fc
MEAN VALUES

DAY

1
2
3
a
5

6
7
8
9

10

11
1?
13
10

15

16
IT
18
19
20

2!
22
23
?a
25

26
27
26
29
SO
31

TOTAL
MEAN
MAX
MJN
CPSM
IN,

CAL VR
WT« V«

OCT

57
57
58
57
57

59
59
58
59
60

59
59
60
59
59

56
59
56
56
60

59
, 60

61
60
60

60
60
58
56
56
56

1616
56.6

61
56

• 45
.52

1975 TOTAL
1976 TOTAL

NOV

56
59
se
56
59

56
56
59
66
167

59
57
57
54
53

53
52
5?
52
63

60
57
56
56
5a

50
66
57
66
66

1846
61.5
167
52
.06
.53

24749
2495*1

DEC

56
59
57
59
59

51
52
52
53
52

52
51
51
109
57

60
62
62
62
60

56
59
59
57
59

57
56
54
55
56
56

1600
58,1
109
51
.45
.52

MEAN
MEAN

JAN

56
56
60
60
60

59
59
56
54 >
54

53
55
53
53
53

53
53
53
53
S3

53
52
51
52
52

50
50
50
50
52
52

1660
S3. 8

60
50

.42

.46

67.6 MAX
68.2 MAX

FE8

50
51
52
5«
55

56
57
54
60
60

66
128
230
95
778

249
103
86
66
63

63
61
61
60
60

60
60
60
60

•»*•»
...

2964
102
776
50
.79
.85

567
2610

MAfl

58
59
58
59
60

64
57
56
56
56

92
2610
262
122
92

72
66
66
65
62

60
59
60
56
58

62
60
59•»s
106
72

4843
156

2610
56

1.21
1,40

MIN si
MIN oe

APR

77
69
67
65
60

62
60
60
56
60

60
58
58
58
58

56
67
90
74
67

70
69
68
65
72

67
66
64
62
65

1960
65.3

90
56
.51
.57

CFSM .55
CFSM ,53

MAY

62
62
61
60
60

56
58
55
56
56

56
56
59
se
59

66
62
56
58
56

56
56
56
55
50

541
53
55
62
57
56

1793
57,8

66
53
.45
.52

IN 7.10
IN 7.20

JUN

$4
S3
52
52
SI

51
52
52
52
53

52
S2
56
52
56

53
53
54
52
52

52
52
52
52
54

54
54
54
56
55

...

1589
53.0

56
SI

.41

.46

JUL

54
SJ
54
53
54

S3
54
S3
52
52

52
52
54
54
56

55
55
SS
55
se

56
54
53
S3
53

52
52
52
52
52
54

166*
53.6

58
52
.42
.48

AU6

52
52
si
52
55

52
52
52
52
52

52
51
51
50
50

50
55
52
51
50

49
48
48
48
48

46
«8
48
48
48
48

1563
50,4

55
48
.39
.05

SEP

48
48
48
48
48

48
48
48
48
48

48
48
48
48
48

48
48
08
50
49

48
48
46
46
48

48
50
50
50
50

***

1451
46.4

50
08

,38
.42
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05385000 ROOT RIVER NEAR HOUSTON, MN

LOCATION.--Lat 43°46 I 05", long 91 0 35.'11", in sec.32, T.104 N., R.6 W., Houston County, Hydrologic Unit 07040008, 
on right bank 1 mi (1.6 km) west of Houston and 2.5 mi (4.0 km) upstream from South Fork.

DRAINAGE AREA.--1,270 mi 2 (3,290 km2 ), approximately.

WATER-DISCHARGE RECORDS

PERIOD OF RECORD.--May 1909 to September 1917, May to November 1929, March 1930 to current year. Monthly dis 
charge only for some periods, published in WSP 1308.

REVISED RECORDS.--WSP 895: Drainage area. WSP 1508: 1911-12. WSP 1628: 1948(P).

GAGE.--Water-stage recorder. Datum of gage is 671.86 ft (204.783 m) above mean sea level. May 28, 1909, to 
Sept. 30, 1917, nonrecording gage at site 1.5 mi (2.4 km) downstream at different datum. May 4, 1929, to 
Sept. 27, 1933, nonrecording gage at present site and datum.

REMARKS.--Records good except those for pe'riod of no gage-height record, July 25 to Aug. 18, and those for
winter periods, which are fair. Slight diurnal fluctuation at low flows caused by powerplants above station.

AVERAGE DISCHARGE.--54 years (1909-17, 1930-76), 666 ft 3 /s (18.9 m 3 /s), 7.12 in/yr (181 mm/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 37,000 ft 3 /s (1,050 m 3 /s) Apr. 1, 1952, gage height, 13.90 
ft (4.237 m); maximum gage height, 18.32 ft (5.584 m) Mar. 2, 1965 (backwater from ice); minimum discharge, 
65 ft 3 /s (1.84 m 3 /s) Dec. 26, 1933, Feb. 25, 1935.

EXTREMES FOR CURRENT YEAR.--Peak discharge above base of 5,000 ft 3 /s (142 m3 /s) and maximum:

Discharge Gage height 
Date Time (ft 3 /s) (m 3 /s) (ft) (m)

Mar. 13 about 1730 19,800 561 13.38 4.078 

Minimum daily discharge, 315 ft 3 /s (8.92 m 3 /s) Dec. 18.

DISCHARGE, IN CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976
MEAN VALUES

DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUC AUG SEP

I
2
3
a
i

6
,7
0
9

10

tl
12
IS
14
IS

16
17
16
19
20

21
22
23
24
25

2*
27
28
29
30
31

TOTAL
MEAN
MAX
MIN
CP6M
IN.

CH YR
WTR YR

x 490
090
490
476
476

4*S
0*0
060
4*0
456

453
464
468
464
464

49*
4*0
453
406
493

4*8
46S
468
468
480

488
492
484
476
468
4*4

14S31
469
492
446
.*7
.43

1973 TOTAL
1976 TOTAL

488
500
496
492
480

468
500
100
536
695

760
700
605
580
556

528
S40
530
528
568

585
590
590
590
568

548
560
568
595
660
••«•

1*924
564
760
480
.44
.50

297410
226464

650
60$
645
675
655

615
630
445
615
60S

595
5SO
572
660
700

540
390
315
317
319

319
320
320
322
324

326
328
329
330
330
330

14906
481
700
31$
.38
.44

MEAN
MEAN

332
334
336
338
339

340 -
340
340
342
344

346
348
349
352
352

352
354
354
356
356

358
360
362
364
368

370
372
374
376
378
380

10466
354
380
332
.26
.32

815 MAX
619 MAX

362
385
387
369
390

390
392
394
396
398

400
780
1350
1160
1700

2900
1640
1520
1270
1140.

1060
908
77»
738
856

666
558
542
510
«H»«

•«•

24175
847

2900
382
.67
.72

S160
18200

490
455
430
420
420

420 .
430
425
410
405

405
8230 •
1S200
4750
1930

1310'SI
9»
875
901

810
762
700
590
540

520
500
484
504
695
974

49912
1610

16200
405
1.27
1.46

MIN 315
MIN 315

1230
1100
865
785
715

675
630
615
610
605

595
580
568
560
560

556
615
780
680
1010

1070
990
935
691
908

996
1020
97fl
880
850
•*•

24046
802

1230
55*
.*3
.70

CF8M ,64
CPSM ,49

805
760
750
705
690

685
630
635
62$
620

590
580
S85
585
590

720
80S
860
865
S45

735
720
705
685
660

645
625
615
660
650
630

212*0
6S6
865
580
.54
,62

IN 8
IN *

610
59S
576
558
540

526
517
512
499
466

486
476
494
490
486

463
454
454
454 .
450

445
436
436
432
436

445
458
454
454
458
*•*

14580
486
610
432
.38
.43

.71
,63

450
440
436
432
427

427
422
418
414
409

409
400
396
396
400

404
391
38*
362
414

404
386
378
373
360

360
368
382
38*
382
409

12437
401
4§0
360
.32
.36

445
414
391
362
396

396
386
373
366
364

360
364
355
351
351

347
364
427
472
440

409
366
378
364
360

368
368
360
360
360
360

11819
381
472
347
.JO
.«

382
378
373
364
360

3S1
351
347
343
339

335
335
335
339
343

339
339
335
343
368

364
355
355
351
351

347
347
347
347
343
•*•

10506
350
382
335
.28
.31
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OS38SOOO ROOT RIVER NEAR HOUSTON, .MN- -Continued

WATER -QUALITY RECORDS 

PERIOD OF RECORD. --Water year 1961-63, 1968 to current.

PERIOD OF DAILY RECORD. --
SPECIFIC CONDUCTANCE: March 1975 to current year. 
WATER TEMPERATURES: March 1975 to current year. 
SUSPENDED- SEDIMENT DISCHARGE: March 1975 to current year.

REMARKS. --During the winter period suspended-sediment samples were collected weekly and daily sediment loads 
were estimated on the basis of water records and weekly sediment samples. Water temperature and specific 
conductance was obtained once daily for most of the open water period and weekly for winter period.

EXTREMES FOR PERIOD OF DAILY RECORD. --
SPECIFIC CONDUCTANCE: Maximum, 556 micromhos Dec. 18, 1975, Jan. 14, 1976; minimum 189 micromhos Mar. 14, 1976.
WATER TEMPERATURES: Maximum, 29tAug. 9, 1975; minimum, O.O'C on many days during winter period.
SEDIMENT CONCENTRATIONS: Maximum daily mean, 5,080 mg/L June 27, 1975; minimum daily mean, 12 mg/L Jan. 31,
Feb. 1, 1976. 
SEDIMENT LOADS: Maximum daily, 101,000 tons (91,600 tonnes) Mar. 13, 1976; minimum daily, 12 tons (11 tonnes)
Jan. 31, Feb. 1, 1976.

EXTREMES FOR CURRENT YEAR.--
SPECIFIC CONDUCTANCE: Maximum, 556 micromhos Dec. 18, Jan. 14; minimum, 189 micromhos Mar. 14.
WATER TEMPERATURES: Maximum, 27°C, July 10, 11, 13, 14, Aug. 19, 21, 22; minimum, freezing point on many days
during winter period.

SEDIMENT CONCENTRATIONS: Maximum daily mean, 2,560 mg/L Mar. 12; minimum daily .mean, 12 mg/L Jan. 31, Feb. 1. 
SEDIMENT LOADS: Maximum daily, 101,000 tons (91,600 tonnes) Mar. 13; minimum daily, 12 tons (11 tonnes) 
Jan. 31, Feb. 1.

SPECIFIC CONDUCTANCE (MJCRO"HOS/CH AT g*, OEG. en WATER YEAR OCTOBER 1975 TO stPHMBER 197*

;SAY OCT MOV npc JAM Ft« MAR APR MAY JUN Jut AUC st'P

1 343 423 442 ... ... 400 415 320 315 280 330 340
? 370 035 40? ... ... 49o 4}5 "•" 310 270 315 330
3 370 39u /J68 3«a ... 500 415 300 330 310 320 300
a 376 37* 072 ... ... 420 420 295 325 380 315 320
«i 3*9 3*6 a93 ... ». aao aso 305 3ao 300 320 290

h ?a* Ula a«;9 ... ... 500 a50 300 360 290 325 300
7 3*? 505 ... ... a55 am aao 300 350 280 325 300
B ja? 5«g a$9 ... ... alO aao 305 360 270 325 290
0 4fl? 407 (166 ... ... 500 a20 295 310 280 335 295

IP BOO u&9 a7? 3aa ... aao ai5 300 320 280 330 155

11 395 aa3 066 ... ... aao aoo 310 270 29o 3aO 330
1? 409 436 061 ... .» 212 400 300 350 JOo 335 295
It uao a*i .— ... ... 19«, 390 310 3io 300 345 300
10 ... 479 459 556 379 169 390 315 340 360 355 320
15 ... 49^ aeh ... ... 275 400 295 330 390 360 300

If, ... 493 a93 ... 295 34Q 400 3tO 300 330 340 300
17 370 461 »•• 375 269 34ft a2S 410 360 310 3«5 295
IP 170 «". 556 359 ... 330 400 320 300 310 340 295
19 370 479 ... ... 402 335 430 315 270 360 360 145
?o 374 473 3*0 ... 015 360 450 320 290 450 SOO 330

?1 37R 07a ... ... ai<$ aoo 450 31b 270 399 320 285
?? 37A aao ... ... ai4 390 440 330 270 320 320 320
23 37* 415 ... ... 052 4*0 a6o 325 290 350 310 290
24 3P* <i36 ... 41* aSft aoo 460 310 290 375 330 380
?S 3*3 4J6 --- .» 344 4lo 460 300 290 365 310 3ao

2* 390 4?5 ... ... 4jn ai5 470 305 330 350 ' 380 --•
?7 3*? a?5 ;a7 ... aao ais 460 305 300 355 360 360
2" 3*6 425 •-• ... 390 ai5 4&o 305 260 340 350 300
29 3*fc 430 «-- .» •-- 365 06n 310 280 340 370 360
30 370 4)8 .» ..* ». 385 aao 300 29C 335 340 370
31 ?p? ... ... 052 —— 430 -»« 310 ... •"«• 320 .-«

•JTM ?«? 03«> .>• ... .» 3*6 431 308 311 328 355 318

'AP *AX 556 M I N 1*9 MI-AX 367
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05385000 ROOT RIVER NEAR HOUSTON, MN--Continued

497

9
to

11 
13 
11 
Id 
IS

17

19
20

21

25
2 it

2* 
27

29
30
31

MONTH 

YEAR

OCT

12.0
15.0
16,0
15.0

15, ft 
15." 
16.0 
1.5.0 
13.0

15.0
19.0

11.0
9.0
11.0

11.0
12.0
ifl.o
13.0
10,0

10.0
12.0
10.0
*.o
8.0 

l ft .0

NOV

11.0
9.0
11.0
11,0
10.0

12.0
12.0
11.0
9.0

6,0 
5.0
a.o 
i.O

6.0 
6.0

10.0 
7.0

2.0 
2.0 
2.0 
0.0 
0,0

0,0 
0,0 
0.0 
3.0 
0,0

6,0 

27.0

DfeC

o.o 
o.o 
o.o
1.0
a.o 

n.O

2.0

1.0
o.o

2.0
0.0

o.o

0.0 

0.0

o.o

COEG. O OF WATER, WATE« YEAR OCTOBER 1975 TO SEPTEMBER 1976

JAM

0,0

0.0

0,0

0.0 
2.0

0.0

0.0

0.0

Ftn

...

...

...

...

...

...
0,0
...
...
•••

...

...

...
0,0
...

0,0
'.0
...
3.0
3.0

2,0
2.0
3.0
5,0
5,0

6,0
6. 5
5.0
...
.-.
...

——

if AN

MAR

2.0
0,0
1.0
0.0
0.0

1.0
2.0
2,0
J.O
5.0

5.0
1.0
0.5
1.0
9,0

3.0
2.0
1.0
3.0

10.0

9.0
6.0
7.0
8,0
6.0

9,0
R.O

10.0
9.0
«.o
7.0

0.5

10.0

APR

<».o
10,0
9.0

10,0
12.0

13,0
13.0
12.0
13.0
11.0

10,0
12,0
ISO
15,0

. 16.0

lfl.0
15.0
15,0
15,0
12,0

11,0
13,0
10,0
9,0

10,0

12,0
12,0
13,0
l«,0
m,o
...

1?,5

MAY

1«. 0
...

12.0
13.0
13.0

12.0
13.0
15,0
16,0
18.0

18,0
18. 0
15.0
ia.o
16,0

13,0
16.0
17.0
19,0
20,0

21.0
17.0
18.0
18.0
19.0

20,0
20.0
ia.o
18.0
18.0
18,0

17,0

JUN

?0,0
21,0
21.0
22.0
22,0

23,0
2«,0
25.0
25. Q
21.0

26.0
26,0
26,0
25,0
22.0

21.0
2?,0
20,0
20,0
23,0

2«.o
2a,o
23.0
19.0
22.0

21,0
23,0
21,0
20,0
22,0
...

22,5

JUL

22,0
23.0
23.0
?u,0
25,0

25.0
25.0
26.0
26.0
27,0

27,0
26.0
27.0
27.0
25.0

23.0
23.0
25,0
20.0
25.0

23.5
2b,0
26.0
26.0
26,0

21.0
26,0
25.0
25.0
25.0
22.0

25.0

AUG

23,0
2*,0
23,0
22,0
20,0

22.0
22,0
23,0
23,0
25,0

26.0
24,0
25,0
22,0
23,0

21,0
22,0
25.0
27,0
2fe,0

27,0
27,0
26.0
26.0
25.0

25,0
25,0
22,0
21,0
23,0
23,0

2a,o

SEP

21,0
21.0
23.0
21,0
21,0

23.0
24,0
22,0
19,0
19,0

20,0
21.0
20.0
20,0
17,0

18.0
17,0
19,0
17,0
17.0

15.0
17,0
15,0
ia.o
14,0

...
12,0
ia.o
15,0
16,0
...

18,5

DATE
MAY
07;.'.

TIME

0915

WATER QUALITY DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

NUMBER
Of

3AH.
PLIN6
POINTS

INSTAN-
TANEOUS

OIS.
CHARGE
(CFS)

BED
MAT,
PALL

DIAM,
X FINER

THAN
.062 MM

BED
MAT,
PALL

DIAM,
X FINER

THAN
.125 MM

BED
MAT.
FALL

DIAM,
X FINER

THAN
,250 MM

BED
MAT,
FALL

DIAM,
X FINER

THAN
,500 MM

BED
MAT.
FALL

DIAM,
X FINER

THAN
1,00 MM

BED
MAT,

SIEVE
DIAM.

X FINER
THAN

2,00 MM

BED
MAT.

SIEVE
DIAM,

X FINER
THAN

4,00 MM

BED
MAT,

SIEVE
DIAM,

X FINEK
THAN

6,00 MM

BED
MAT,

SIEVE
DIAM,

X FINfcR
THAN

16.0 MM

630 SO B6 97 100

DATE
MAR
}»..;,u...

TIME

1600
1230

TEMPER.
ATURE
(DEC C)

.5
1.5

INSTAN.
TANEOUS

DIS
CHARGE
(CFS)

ueon
4050

SUS
PENDED
SEDI
MENT
(M6/L)

2050
1310

SUS
PENDED
SEDI
MENT
DIS*

CHAR6E
(T/DAV)

100000
1UJOO

sus.
8ED.PALL

DIAM,
X FINER

THAN
,002 MM

20
25

SUS.
SED.
FALL

DIAM,
X FINER

THAN
,00« MM

28
29

SUS,
SED.
FALL

DIAM,
X FINER

THAN
,008 MM

35
«1

SUS.
SED,
FALL

DIAM,
X FINER

THAN
,062 MM

59
69

SUS,
SED.
FALL

DIAM,
X FINER

THAN
,125 MM

60
91

sus.
SED,
FALL

DIAM,
X FINER

THAN
,250 MM

71
98

SUS.
SED,
FALL

DIAM.
X FINER

THAN
,soo MM

100
100
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SUSPENDED-SEDIMENT DISCHARGE (TONS/DAY), WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

OCTOBER NOVEMBER DECEMBER

DAY

1
2
3
U
5

6
7
6
9

10

11 
12
13
14 
15

16
17 
18
19 
20

21 
22
23
24
25

26 
27 
28 
29
30 
31

DAY

1
2
3
4
5

6
7
8
9

10

11 
12 
13
14 
IS

16 
17 
18 
19 
20

21 
22 
23
24
25

26 
27 
28 
29
30 
31

MEAN 
DISCHARGE

(CFS)

490
490
490 
476
476

466
460
460
460 
456

453 
464
468
464 
464

456
460 
453
446
453

468
468
468
468 
460

488 
492 
464 
476
468
460

MEAN 
DISCHARGE

(CFS)

332
334
336
338
339

340
340
340
342 
344

346 
348 
349 
3S2 
352

352
354 
354 
356 
3S6

358 
360 
362 
364 
368

370 
372 
374 
376 
378 
380

MEAN
CONCEN. 
TRATION 
(MG/L)

72
41
46 
52
46

42
41
41
42 
44

43 
63
57
46 
45

37
35
42
69 

108

141 
142
135
131 
128

125
130 
134 
139
143 
146

JANUARY

MEAN
CONCEN. 
TRATION 
(MG/L)

47
43
41
43
47

50
53
56
58 
58

57 
57 
55 
52
45

37 
27 
23
21
20

20 
21 
22
20 
20

20 
20 
17 
16 
14 
12

SEDIMENT 
DISCHARGE 
(TONS/DAY)

95
S4
61 
67
62

S3
51
51
52
54

53
79
72
60 
56

46
43 
51
63 

132 '

178 
179
17}
166 
166

16S 
173 
175 
179
181 
163

SEDIMENT 
DISCHARGE 
(TONS/DAY)

42
39
37
39
43

46
49
Si
54
S«

S3
54 
52 
49 
43

35
26 
22 
20 
19

19 
20 
22
20 
20

20 
20 
17 
16 
14 
12

MEAN 
DISCHARGE 

(CFS)

468
500
496
492
460

486
500
500
536 
695

760 
700
605
560 
556

528
540 
530
528 
568

585 
590
590
590 
568

548 
560 
568 
595
660

MEAN 
DISCHARGE

(CFS)

382
365
367
389
390

390
392
394
396 
398

400 
780 

13SO 
1160 
1700

2900 
1840 
1520 
1270 
1140

1060 
906 
774 
738 
856

666 
558
542 
510
»«"»

W*»

MEAN 
CONCEN 
TRATION 
{MG/U

148
150
ISO 
150
150

149
146
148
175 
200

200 
196
191
188 
163

176
173 
169
164 
145

110 
S3
58
65 
75

105 
123 
127 
131
134

FEBRUARY

MEAN
CONCEN. 
TRATION 
(MG/L)

12
14
15
17
16

21
23
30
,40 
50

56 
67 
77 
85 

1180

1750 
1110 
600 
400 
270

160 
140 
116 
120 
310

360 
160 
160 
137

SEDIMENT 
DISCHARGE 
(TONS/DAY)

195
202
201 
199
194

196
200
200
253
375

410 
370
312
294 
275

254
252
242
234 
222

174 
132
92

104 
115

15S 
166 
195
210
239

SEDIMENT 
DISCHARGE 
(TONS/DAY)

12
15
16
18
19

22
24
32
43 
S4

63
141 
281 
266 

5420

13700 
5510 
2460 
1370 
831

515
343 
247 
239 
716

647 
271 
234 
189

MEAN 
DISCHARGE

<crs)
650
605
645 
675
655

615
630
645
615 
605

595 
S80
572
660 
700

540
390 
3JS
317
319

319
320
320
322
324

326
326 
329 
330
330 
330

MEAN 
DISCHARGE

(CFS)

490
455
430
420
420

420
430
425
410 
405

405 
8230 
18200 
4750 
1930

1310 
992 
935 
875 
901

610 
762 
700 
590 
540

520 
500 
484 
504 
695 
97«

MEAN
CONCEN* 
TRATION 
(MG/U

136
137
136
134
US

105
87
78
73 
68

65
64
62
61
60

59
59 
60
63 
66

73
80
88
9«
96

101 
101 
90 
77
65 
55

MARCH

MffAU"CfUnl

CONCEN* 
TRATIDN 
(MG/L)

113
86
60
67
95

93
65
75
68 
65

62
2560 
2050 
1590 
730

3?0
295 
185 
275 
330

250 
203 
170
14S 
124

107 
103 
107 
355 
546^ 
585

SEDIMENT 
DISCHARGE 
(TONS/fAf)

239
224
217 
244
221

174
148
136
Ul 
111

104 
100
96
109 
113

86
62
51
54 
57

63
69
76
82 
86

89 
89 
80 
69
58
49

SEDIMENT 
DISCHARGE 
(TONS/DAY)

149
108
93
99
106

105
99
86
75 
71

68 
90100 
101000 
25000 
3600

124Q 
629 
467 
650 
803

547 
418 
321 
2*1 
161

150 
139
140 
483 

1020 
1540



ROOT RIVER BASIN
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SUSPENDED-SEDIMENT DISCHARGE (TONS/DAY), WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

499

APRIL JUNE

DAY

1
2
3
4
S

6
7
8
9

10

11
12
13
14
15

16
17
IS
19
20

21
22
23
24
25

26
27
28
29
30
31

DAY

1
2
3
4
5

6
7
6
9

10

11
12
13
14
15

16
17
16
19
20

21
22
23
24
25

26
27
28
29
30
31

MEAN
DISCHARGE

(CF8)

1230
1100
865
765
715

675
630
615
610
605

595
560
568
560
560

556
615
780
860
1010

1070
990
935
691
908

996
1020
974
680
850
»—

MEAN
DISCHARGE

(CPS)

uso
44Q
436
052
427

027
022
418
010
409

409
400
396
396
aoo

404
39t
386
382
414

4Q4
386
378
373
360

360
368
382
382
362
409

MEAN
CONCEN
TRATION
(MG/U

550
410
333
225
167

230
365
298
205
162

130
102
90
93
97

97
306
450
333
254

230
163
110
107
104

111
118
94
66
63
——

JULY

MEAN
CONCEN.
TRAT10N
(MG/u

47
55
58
59
61

61
60
58
56
52

51
47
40
31
55

78
67
71
65
73

73
63
62
62
61

60
62
70
62
37
56

SEDIMENT
DISCHARGE
(TONS/DAY)

1830
1220
778
477
322

419
655
495
338
265

209
160
138
14]
1«7

146
511
948
791
693

660
436
278
257
255

299
325
247
157
145
——

SEDIMENT
DISCHARGE
(TONS/DAY)

57
65
68
69
70

70
68
65
63
57

56
5!
43
33
59

85
71
74
67
82

80
66
63
62
59

58
62
72
64
38
62

MCAN
DISCHARGE

(CF5)

605
760
750
705
690

685
630
635
625
620

590
560
565
585
590

720
805
860
865
645

735
720
705
665
660

645
625
615
660
650
630

MEAN
DISCHARGE

(CPS)

405
414
391
382
396

396
386
373
368
36«

360
364
355
351
351

347
364
427
472
440

409
386
378
364
360

368
368
360
360
360
360

MEAN
CONCEN--
TRATION
(MG/U

83
96
74
71
62

44
43
39
30
24

23
31
57
70
68

86
76
54
73
63

39
37
32
31
32

28
32
36
37
02
45

AUGUST

MEAN
CONCEN
TRATION
(MG/U

63
46
39
36
34

35
35
36
36
37

38
38
40
41
40

40
47

136
124
111

112
117
115
107
102

96
91
61
71
70
69

SEDIMENT
DISCHARGE
(TONS/PAY)

180
197
150
135
116

61
73
67
57
40

37
49
90

111
108

167
165
125
170
144

77
72
61
57
57

49
54
60
66
74
77

SEDIMENT
DISCHARGE
(TONS/DAY)

76
54
41
37
36

37
36
36
36
36

37
37
36
39
38

37
46
159
158
132

12<t
122
117
105
99

95
90
79
69
66
67

MEAN
DISCHARGE

(CFS)

610
595
576
556
540

526
517
512
499
486

486
476
494
490
086

463
054
054
454
450

405
436
436
432
436

445
456
454
450
458
••-

MEAN
DISCHARGE

(CPS)

382
376
373
364
360

351
351
347
343
339

335
335
335
339
343

339
3i9
335
343
368

364
355
355
351
351

347
347
.347
347
343
»••

MEAN
CONCEN.
TRATION
(MG/U)

47
46
48
48
46

48
48
06
60
76

55
64

130
99
90

90
97

107
83
72

62
66
88
89
95

109
113
92
83
66
——

SEPTEMBER

MEAN
CONCEN
TRATION
(MG/U)

68
67
66
60
60

55
47
«3
03
42

43
42
40
37
26

22
21
22
22
66

35
20
19
21
20

IS
16
16
17
16
— -

SEDIMENT
DISCHARGE
(TONS/WAY)

77
77
75
72
70

68
67
66
81
too
72
62
l?3
131
116

113
119
131
102
•7

99
101
104
104
112

131
140
113
102
82
— •

SEDIMENT
DISCHARGE
(TONS/PAY)

70
68
66
63
58

52
45
40
40
36

39
36
36
34
20

20
19
20
20
68

34
19
18
20
19

17
17
17
16
17

-•»
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OS38SSOO SOUTH FORK ROOT RIVER NEAR HOUSTON, MN

LOCATION.--Lat 43 e 44'19", long 91°33'SO", in NE%SW% sec.9, T.103 N., R.6 W., Houston County, Hydrologic Unit
07040008, on left bank SO ft (IS m) downstream from bridge on State Highway 76, O.S mi CO.8 km) upstream from 
Badger Creek and 1.5 mi (2.4 km) south of Houston.

DRAINAGE AREA.--275 mi 2 (712 km2 ).

WATER-DISCHARGE RECORDS

PERIOD OF RECORD.--January 1953 to current year.

REVISED RECORDS.--WSP 1388: 1953. WSP 1914: 1956(M), 1959(P), 1960.

GAGE.--Water-stage recorder. Datum of gage is 680.41 ft (207.39 m) above man sea level. 

REMARKS.--Records good except those for winter periods, which are fair. 

AVERAGE DISCHARGE.--23 years, 132 ft 3 /s (3.74 m 3 /s), 6.52 in/yr (166 mm/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 11,000 ft 3 /s (312 m 3 /s) June 21, 1974, gage height, 13.81 ft 
(4.209 m); minimum, 11 ft 3/s (0.31 m3 /s) Nov. 28, 1961, gage height, 1.47 ft (0.448 m); minimum gage height, 
0.85 ft (0.259 m) Aug. 17, 1967.

EXTREMES OUTSIDE PERIOD OF RECORD.--Flood of Mar. 26, 1950, reached a stage of 12.81 ft (3.904 m) , from floodmark, 
discharge, 7,040 ft 3 /s (199 m 3 /s).

EXTREMES FOR CURRENT YEAR.--Peak discharge above base of 900 ft 3 /s (25.5 m 3 /s) and maximum:

Date 

Mar. 12

Time 

1830

Discharge 
(ft 3 /s) (m 3 /s)

Gage height 
(ft) (m)

10,800 306 14.75 4.496

Minimum daily discharge, 100 ft 3 /s (2.83 m 3 /s) Jan. 15 to Feb. 8; minimum gage height, 1.77 ft (0.540 m) 
Aug. 20.

0ISCHAHGE, IN CU9IC FgfeT Pff> SECOMD, wATfcS YEAR OCTOBEK 1975 TO SEPTEMBER 1976
VALUES

OCT DEC F68 MAY JUM JUL, AUG SEP

1
2
3
a
5

6
7
8
P

IP

11
12
n
14
15

16
17
16
19
20

21
22
2?
24
2*

26
27
282"
?o
31

TOTAL
MfcAN
MAX
"IN

TFSM
IM.

CAt, YR
WTR Y»

123
122
1?.2
1?2
122

122
122
122
123
122

122
1?2
12?
122
1?2

122
122
124
125
12b

125
125
126
131
128

120
124
123
123
124
524

3829
124
131
122
,<»5
.52

1975 TOTAL
1976 TOTAL

12?
119
123
122
122

122
12}
122
135
?24

170
14?
156
132
132

131
129
126
125
116

151
141
135
135
135

133
138
132
141
175
...

4213
14ft
324
119
.51
.57

60847
61036

162
148
141
138
137

135
133
132
132
131

131
130
131
178
170

146
147
148
149
144

142
1«0
137
135
132

131
130
128
128
128
127

4321
139
178
127
.51
,58

MtAM
Mf.AN

127
129
124
120
1 18

117
116
114
11?
1 11

109
107
105
103
100

100
100
100
100
100

100
ion
100
100
100

100
100
ion
100
100
100

33)2
107
129
too
.39
.45

167 MAX
167 MAX

100
100
100
100
100

100
100
100
102
104

107
109
112
120
256

234
138
136
136
142

205
135
125
142
441

422
?16
J64
148
...
...

<t49a
155
441
100
.56
.61

806
5190

140
136I'i2

132
134

126
130
12?
184
124

124
5190
2870
458
27?

208
166
160
20?
189

152
137
132
131
131

438
272
160
155
325
31?

13488
435

5190
123

1,58
1,82

WIN 119
MjN 100

203
178
16P
148
140

135
123
117
114
114

114
112
107
107
109

107
129
486
422
320

369
372
312
328
307

283
266
24ft
234
223
...

6387
213
486
107
.77
.86

CFSM ,bl
CFSM ,61

219
203
194
185
184

180
173
167
164
162

158
157
163
167
167

239
256
203
191
184

176
173
170
169
166

163
159
158
173
179
166

5548
179
239
157
.65
.75

IN 8.23
IN 8.26

161
158
153
151
149

147
146
145
144
145

148
147
157
17«
175

162
156
162
156
153

151
148
148
148
151

154
148
1«3
140
147
...

4575
153
178
143
.56
.62

14]
140
136
135
134

131
Ul
131
130
129

128
124
130
126
128

124
122
120
124
U9

124
120
120
118
118

118
119
124
J24
122
125

3925
127
141
118
.46
.53

122
118
119
119
125

124
120
119
119
lie

118
120
129
124
122

119
124
125
125
11.5

116
116
115
115
115

116
115
112
112
112
112

3680
119
129
U2
.43
,50

111
111
111
110
109

no
109
108
107
108

108
108
109
109
108

108
108
108
112
112

108
109
107
107
108

108
108
106
108
109
...

3264"109

112
107
.40
,44
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OS38SSOO SOUTH FORK ROOT RIVER NEAR HOUSTON, MN--Continued

WATER-QUALITY RECORDS 

PERIOD OF RECORD.—Water 1968-69, July 1975 to current year.

PERIOD OF DAILY RECORD.--
SPECIFIC CONDUCTANCE: July 1975 to current year. 
WATER TEMPERATURES: July 1975 to current year. 
SUSPENDED SEDIMENT: July 1975 to current year.

REMARKS.--During the winter period, suspended-sediment samples were collected weekly and daily sediment loads 
were estimated on the basis of water records and weekly sediment samples. Water temperature and specific 
conductance was obtained once daily for most of the open water period and weekly for winter period.

EXTREMES FOR PERIOD OF DAILY RECORD. --
SPECIFIC CONDUCTANCE: Maximum, 530 micromhos Mar. 5, 6, 8, 1976» minimum, 168 micromhos Mar. 13, 1976.
WATER TEMPERATURES: Maximum, 25°C July 22, 30, 31, Aug. 1, 9, 1975, July 10, 11, 1976; minimum, 0.0°C on many
days during winter period. 
SEDIMENT CONCENTRATIONS: Maximum daily mean 4,780 mg/L Mar. 26, 1976; minimum daily mean, 30 mg/L Sept. 30,
1976. 

SEDIMENT LOADS: Maximum daily, 17,500 tons (15,900 tonnes) Mar. 12, 1976; minimum daily, 8.8 tons (8.0 tonnes)
Sept. 30, 1976.

EXTREMES FOR CURRENT YEAR.--
SPECIFIC CONDUCTANCE: Maximum, 530 micromhos Mar. 5, 6, 8, 1976; minimum, 168 micromhos Mar. 13, 1976. 
WATER TEMPERATURES: Maximum 25°C July 10, 11; minimum, 0.0°C on many days during winter period. 
SEDIMENT CONCENTRATIONS: Maximum daily mean, 4,780 mg/L Mar. 26; minimum daily mean, 30 mg/L Sept. 30. 
SEDIMENT LOADS: Maximum daily, 17,500 tons (15,900 tonnes) Mar. 12; minimum daily, 8.8 tons (8.0 tonnes) 
Sept. 30.

MATER QUALITY DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER

NUMBER
or

SAM
PLING
POINTS

INSTAN.
TANEOUS

DIS
CHARGE
(CM)

BED
MAT,
FALL

DIAM.
x FINER

THAN
.0*2 MM

BED
MAT,
FALL

DIAM,
X FINJER

THAN
,125 MM

BED
MAT,
FALL

DIAM,
X FINER

THAN
,150 MM

BED
MAT,
FALL
DIAM,

% FINER
THAN

,500 MM

BED
MAT,
FALL

DIAM,
x FINER

THAN
1.00 MM

BCD
MAT,
SIEVE
DIAM,

X FINER
THAN

2,00 MM

BCP
MAT,
SIEVE
DIAM.

X FINER
THAN

4,00 MM
TIME 

DATE
MAY 
07,,, 1800 3 17$ 1 7 IS 92 99 100 100

MATER OUALITV DATA, MATE* YEAR OCTOBER 1975 TO SEPTEMBER 197*

TEMPER
ATURE
(DEC C)

INSTAN.
TANEOUS

DIS
CHARGE
tCFS)

SUS
PENDED
SEDI
MENT
(MG/L)

SUS
PENDED
SEDI
MENT
DIS-

CHARSE
(T/DAY)

SUS.
8ED,
FALL

DIAM,
x FINER

THAN
,002 MM

SUS,
SED.
FALL

DIAM,
X FINER

THAN
,004 MM

SUS,
SED,
FALL

DIAM,
X FINER

THAN
,008 MM

SUS.
SED,
FALL
DIAM,

X FINER
THAN

,016 MM

SUS.
SED,
FALL

DIAM,
X FINER

THAN
.062 MM

SUS,
SED.
FALL

DIAM.
X FINER

THAN
,125 MM

sus.
SED.
FALL

DIAM,
X FINER

THAN
,250 MM

TIME 
DATE

MAR
13... 1115 ,5 8980 929 7«70 30 «2 S3 6« 93 95 100 
8*.,, 1720 6.0 678 3200 5860 37 *9 65 80 99 99 100
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9
10

11 

1?

17 
1*
19
20

21
2? 
2?
24

26
27 
2«
29
30
31

MONTH 

YFAB
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05385500 SOUTH FORK ROOT RIVER NEAR HOUSTON, MN--Continued

SPECIFIC CONDUCTANCE (MIC"0*iH03/CM AT 25 DE6, C). WATER YEAR OCTOBER 1975 TO SEPTtMBEH 1976
ONCfc.QAILY

OCT DtC

1
?
3
a
5

6
7
A
O

10

11
1?
15
14
15

16
17
1*
19
20

21
2?
?3
24
?S

26
27
28
29
30
31

MQWTW

YEAR

37*
376
338
38?
409

395
409
395
409
409

432
4S?
43?
448
...

-..
430
365
576
576

369
365
19?
415
420

392
380
380
380
37P
37?

39U

MAX

435
397
380
384
365

415
39g
429
451
372

44C
462
487
49J
462

440
445
...
451
456

460
406
399
413
40}

408
403
413
433
(161
...

4?e»

530

<|73
a86
467
467
a2B

438
...
433
418
428

423
423
...
038
461

486
...
...
...
;a9

...

...

...

...

...

«••

324
...
...
...
...

——

MlN

11. 0
14.0
1 4,0
14.0

14.0 
14.0 
15.0 
14.0 
1?.0

12.0
14.0
17.0
15.0

11.0
10.0
9.0
10.0

10.0
11.0
1 4.0
13.0

9.0
11.0
10.0
8.0

10.0

12.0

MAX

NOV

10.0
9.0
11.0
11.0
10.0

1 1,0
12.0
ll.o
8,0
7.0

6.0
5.0
4.0 
4.0 
5.0

6.0 
8.0

10.0 
8,0

5.0 
2.0 
1.0 
0.0 
0.0

0.0 
1.0 
1,0 
4.0 
1 ,0

6.0 

?5.0

DEC

0.0 
0,0 
o,0

5!o 

0,0

1.0 
3."

1.0 
1.0

2.0 
o.O

0.0

0,0 
0,0

0,0

M1M

JAN

327

328

APR JUt AUG

351

353

369

...

...

...

...

...

...
36?
...
...
...

...

...

...
4]0
...

337
395
415
43J
431

365
400
034
asa
?84

262
...
460
...
...
...

——

If AN

460
520
490
506
530

530
470
530
510
520

400
195
168
248
2«0

360
aoQ
370
370
3°0

390
U20
U70
410
420

285
325
<I30
400
170
340

ans

367

aa?
450
420
390
360

370
380
J75
300
275

380
385
380
380
395

410
420
370
380
aoo

U60
430
450
aso
a60

460
430
450
410
420

405

305
...
295
295
403

295
295
300
305
305

305
305
305
310
290

360
310
3?0
315
315

340
320

• 310
$00
305

305
305
305
320
315
340

313

330
330
345
350
340

365
420
400
310
432

31P
290
320
350
280

260
3?0
330
330
310

280
?90
280
320
520

300
320
350
350
350
...

330

330
340
320
350
330

340
310
275
3UO
350

360
350
J90
380
380

450
380
420
380
370

396
320
325
330
320

325
335
330
330
325
340

349

335
325
325
325
335

545
335
335
325
340

350
385
360
370
365

365
335
330
345
270

335
320
280
?75
280

325
320
?85
300
280
340

327

315
305
315
350
275

285
295
350
350
290

340
330
335
330
320

310
280
305
335
300

290
300
315
320
295

...
305
295
310
370
...

314

168

tote, o OF WATER. WATE» YEAR OCTOBER 1975 TO SEPTEMBER 1976

JAN

0,0

0.0

0.0 

0.0

0.0

0.0

0.0

FfcP

9m
..
• _
..
—

...
1.0
...
...
...

...

...

...
2.0
...

2.0
3.0
4,0
5,0
5,0

3.C
3.0
4.0
5.0
5.0

5.0

5,0
<•»«*

mmm

»•»

...

FAN

MAR

1.0
1,0
2,0
0,0
1.0

2.0
3,0
3.0
4.0
5.0

6,0
1.0
0.5
2.0
3.0

2.0
3,0
7.0
9.0
9.0

5.0
7.0
10.0
10.0
10,0

8.0
7.0
9.0
9.0
6,0
6,0

5,0

13,0

APR

8,0
12)0
9,0
".0

12,0

13.0
1 ?, 0
13,0
l?,o
10,0

9,0
11.0
14.0
15.0
16,0

18,0
15.0
15.0
14,0
14,0

10,0
1?,0
10,0
8,0
10,0

12.0
12,0
13,0
13,0
13,0
...

12.0

MAY

13,0
...
13,0
12.0
12.0

13.0
13.0
15.0
16,0
17.0

17.0
16.0
13.0
11.0
14.0

12.0
15.0
16.0
18.0
20,0

19,0
15,0
16.0
17.0
18.0

18,0
18.0
16.0
16.0
16,0
17,0

15.5

JUN

18,0
20,0
20,0
20,0
20,0

21,0
22,0
23.0
23,0
?1,5

24,8
24,0
?4,0
23,0
20,0

19,0
20.0
18,0
19,0
20,0

22.0
22.0
21.0
17,0
20,0

20,0
21,0
22,0
18,0
20,0
...

' 21.0

JUL

20.0
21,0
21.0
22.0
23.0

23,0
23.0
24,0
24.0
25.0

25,0
24.0
25.0
24,0
23.0

20.0
21.0
22.0
22.0
23.0

21.0
22,0
24.0
23.0
23.0

22,0
?4»0
23.0
23,0
23.0
20,0

22,5

AUG

21,0
22.0
21.0
20,0
18,0

20,0
20.0
20,0
80,0
23.0

23.0
22.0
23,0
20,0
21,0

19,0
20,0
23,0
24,0
24.0

24,0
24,0
23,0
23,0
2?,0

22,0
23.0
20,0
19,0
21.0
20,0

21.5

SEP

19,0
19.0
21.0
19,0
19,0

20,0
22.0
19.0
17,0
17,0

16,0
19,0
16,0
19,0
15.0

16,0
15,0
17,0
15,0
15.0

14.0
15,0
13,0
13.0
12,0

...
lf.0
13.0
13,0
14,0
••-.

16,5



ROOT RIVER BASIN

05385500 SOUTH FORK ROOT RIVER NEAR HOUSTON, MN--Continued 

SU8PENDED.8EDIMENT DISCHARGE (TONS/DAY), MATER YEAR OCTOBER 1975 TO SEPTEMBER 197*

503

OCTOBER NOVEMBER DECEMBER

DAY

1
2
3
4
5

6
7
8
9

10

11
12
13
14
15

16
17
18
19
20

21
22
23
20
25

26
27
26
29
30
31

DAY

1
2
3
4
5

6
7
«
9

10

It
12
13
ia
15

16
17
18
19
20

21
22
23
20
25

26
27
28
29
30
31

MEAN
DISCHARGE

(CFS)

123
122
122
122
122

122
122
122
123
122

122
122
123
122
122

122
122
120
125
126

125
125
126
131
128

121
120
123
123
124
124

MEAN
DISCHARGE

(CFS)

127
129
124
120
lie
117
116
lia
112
111
109
107
105
103
100

100
100
100
too
100

100
too
100
100
too
100
too
100
100
100
100

MEAN
CONCfN*
TRATION
CMG/L)

67
66
73
73
66

59
52
46
«2
00

as
48
45
OB
fl«

05
40
41
43
05

07
08
50
51
52

52
53
54
55
56
57

JANUARY

MEAN
CONCEN.
TRATION
(MG/U

06
40
36
50
72

76
80
82
64
66

66
69
66
88
86

65
83
60
78
75

72
69
66
63
61

60
56
56
56
54
52

SEDIMENT
DISCHARGE
(TONS/DAY)

22
22
24
2(1
22

19
17
IS
14
13

15
16
15
16
16

IS
13
10
15
15

16
16
17
IS
18

17
16
18
16
19
19

SEDIMENT
DISCHARGE
(TONS/DAY)

16
14
12
16
23

25
25
25
25
26

26
25
25
20
23

23
22
22
21
20

19
19
18
17
16

16
16
16
15
15
10

MEAN
DISCHARGE

(CFS)

123
119
123
122
122

122
123
122
13S
124

170
143
136
132
132

131
129
126
125
136

151
101
135
135
135

133
138
132
101
175
...

MEAN
DISCHARGE

<CFS)

100
100
100
100
100

100
100
100
102
104

107
109
112
120
256

234
136
136
136
142

205
135
125
102
001

022
216
160
106
• ••

«•.

MEAN
CONCEN*
TRATION
(MS/I)

56
60
62
64
65

67
66
70

126
692

321
164
120
132
157

151
124
122
135
170

165
160
110
75
91

115
101
90
67
123
**•

FEBRUARY

MEAN
CONCEN.
TRATION
(MG/U

55
60
65
66
72

7S
78
76
78
77

77
75
75
70

269

610
560
175
122
135

292
133
65

104
740

1300
962
401
170
•>•»«

*>•>*

SEDIMENT
DISCHARGE
(TON8/OAY)

19
19
21
21
21

22
25
23
46

605

107
63
4(1
47
56

53
13
02
06
62

75
62
00
27
33

dl
38
52
33
5S

...

SEDIMENT
DISCHARGE
(TONS/DAY)

15
16
16

' 16
19

20
21
21
21
22

22
22
23
20
186

369
209
64
05
52

162
OB
29
40

681

1080
561
176
68

...

...

MEAN
DISCHARGE

CC'8)

162
148
101
138
117

135
133
132
132
131

131
130
131
176
170

146
107
1*6
109
144

142
100
137
1)5
132

131
130
128
120
126
127

MEAN
DISCHARGE

CCFS)

140
136
132
132
13d

126
130
123
124
12«

120
5190
2870
458
273

208
166
160
203
169

152
137
132
131
131

036
272
160
155
325
313

MEAN
CONCEN.
TRATION
CM8/U

122
90
75
SO
60

76
72
63
63
70

73
56
52

215
292

259
2«0
220
199
128

96
69
61
76
75

72
70
67
62
57
52

MARCH

MEAN
CONCEN*
TRATION
(MG/U

120
90
75
BO
SO

92
90
69
63
75

95
1250
1110
1030
060

260
160
190
250
235

180
120
110
110
65

4760
4060
800
650
1160
1000

SEDIMENT
DISCHARGE
(TONS/DAY)

55
J6
JO
So
JO

IS
16
22
22
25

2*
20
18

105
114

102
95
«6
SO
$0

IT
Ifl
$0
26
27

25
25
23
21
20
16

SEDIMENT
DISCHARGE
(TON8/OAY)

45
33
27
29
29

31
32
23
21
25

32
17500
6600
1270
339

106
61
62

137
iio
70
04
39
39
23

5650
3260
346
272
1020
1180



504 ROOT RIVER BASIN .

05385500 SOUTH FORK ROOT RIVER NEAR HOUSTON, MN--Continued 

SUSPENDED-SEDIMENT DISCHARGE (TONS/DAY), WATER YEAR OCTOBER 1975 TO SEPTEMBER 147*

APRIL MAY JUNE

DAY

1
2
3
4
5

6
7 
8
9 

10

11
12 
13
14 
15

16 
17 
18 
19 
20

21 
22 
23
24 
25

26
27 
28
29 
30 
31

DAY

1
2
3
4 
5

6
7 
8
9 

10

11 
12 
13
14 
15

16 
17 
18
19
20

21 
22 
23
24 
25

26
27 
28 
29
30 
31

MEAN 
DISCHARGE 

(CFS)

203
178 
160 
148
140

135
123
117
114 
114

114
112 
107 
107 
109

107 
129
486
422 
320

369 
372 
312 
326
307

293
266 
248 
234 
223
**•

MEAN 
DISCHARGE 

(CFS)

141
140 
136 
13«5
134

131
131 
131
iso
129

128 
124 
130 
126 
128

124 
122
120
124 
129

124
120 
120 
118 
118

116 
119 
124 
124 
122 
125

MEAN
CONCEN* 
TRATION 
(M6/L)

653
340 
205 
168
150

143
134 
115 
108 
100

84
79 
76 
87 
90

95 
210 
1150 
1250 
660

495 
600 
495 
320 
320

270 
240 
24Q 
200 
230
*••

JULY

MEAN
CONCEN* 
TRATIDN 
(MG/L)

125
123 
111
102 
96

94
95 
92 
92
89

84 
83 
93 
87 
63

67 
50 
«1
58 
94

SO 
72
73 
69 
55

46 
44 
4« 
53
57 
62

SEDIMENT 
DISCHARGE 
(TONS/DAY)

358
163
99 
67
57

52
45 
16 
33 
31

26
24 
23 
25
26

27 
73 

1510. 
1420 
570

493 
603 
409 
293
265

206 
172 
1»1 
126 
138
•••

SEDIMENT 
DISCHARGE 
(TONS/DAY)

49
46 
«1 
37 
35

33
34
53 
32
31

29 
26
33
JO 
29

22
16 
13
19 
33

27 
23
24 
22
18

IS
14 
16 
18 
19 
21

MEAN 
DISCHARGE

(CFS)

219
203 
194 
185
164

180
173 
167 
164 
162

156
157 
163 
167 
167

239
236
203 
191 
184

176 
173 
170 
169
166

163
159 
158 
173 
179
166

MEAN 
DISCHARGE 

(CFS)

122
118 
119 
119 
125

124
120 
119 
119
116

118
120 
129
124
122

119
124
125
125 
115

116 
116 
115 
115 
115

116 
115 
112 
t!2 
112 
112

MEAN
CONCEN* 
TRATION 
(MG/t)

220
240 
260 
220
136

133
157 
153
142 
127

109
109 
127 
117 
102

143 
151 
137 
129 
126

117 
103 
88 
80 
85

89 
67 
92
too
98
96

AUGUST

MEAN
CONCEN* 
TRATION 
(MG/L)

62
57 
63 
65 
SB

50
44 
40 
39 
42

46 
55 
70 
59 
47

43 
61 
56
40 
55

70 
73 
68 
65 
57

53
46 
47 
47 
47 
46

SEDIMENT 
DISCHARGE 
(TONS/DAY)

130
132
136
110
68

65
73 
69 
63 
56

46
46 
56
53
46

92
96 
7.5 
67 
63

56 
46 
40 
37 
38

39 
37 
39
47 
47
43

SEDIMENT 
DISCHARGE 
(TONS/DAY)

20
18 
20 
21
20

17
14 
13 
13 
13

15 
18 
24 
20 
15

14 
20 
19
13
17

22 
23
21
20 
18

17 
15
14 
14 
14 
14

MEAN 
DISCHARGE 

(CFS)

161
158 
153
151
149

147
146 
14S 
144 
14f

148
147 
157 
173 
175

162 
156 
162 
156 
153

1S1 
148 
146 
148 
1S1

154 
148 
143 
144 
147
•*•

MEAN 
DISCHARGE

(CFS)

111
111 
111 
110 
109

110
109 
106 
107 
108

108 
108 
109 
109 
108

106 
108 
106
112 
112

109 
109 
107 
107 
108

108 
109 
108 
108 
109

MIT AUPf&Ari

CONCEN* 
TRATION 
(MG/L)

99
107 
117 
120
123

130
139
143 
148 
156

17S
199 
205 
205 
197

164 
171 
164 
161 
156

1S7 
155 
1S6
157 
158

157 
US 
130 
127 
122
***

SEPTEMBER

MEAN 
CONCEN* 
TRATION 
(MC/L)

46
44 
39 
35
40

55
72 
70 
62 
87

64 
69 
65 
62 
60

60 
60 
59
56 
57

57 
52
46
46 
47

48 
45 
37 
32
30

***

SEDIMENT 
DISCHARGE 
(TON8/&AY)

«!
46 
«8 
49
49

S2
SS 
$6 
S8
61

71
79 
87
»9 
»*

80 
72 
72 
68
65

64 
62 
62
63
64

65 
58
SO 
49 
48

»**

SEDIMENT 
DISCHARGE 
(TONS/WAV)

1«
13
12 
10 
12

1*
21 
20 
19 
25

24 
20 
19 
IS 
17

17 
17 
17
17 
17

IT 
IS 
13 
13
14

14 
13 
11 
9.S 
8.6
*•*



IOWA RIVER BASIN 

05457000 CEDAR RIVER NEAR AUSTIN, MN

505

LOCATION.--Lat 43°38'10", long 92 0 58'20", in NE?»SE>» sec.15, T.102 N., R.18 W., Mower County (revised), Hydrologic
Unit 07080201, on left bank 200 ft (61 m) upstream from abandoned powerhouse, 500 ft (152 ra) downstream from
highway bridge, 1.1 mi (1.8 km) downstream from Turtle Creek, and 1.1 mi (1.8 km) south of Austin.

DRAINAGE AREA.--425 mi 2 (1,100 km 2 ).

WATER-DISCHARGE RECORDS

PERIOD OF RECORD.--May 1909 to September 1914, October 1944 to current year. 

REVISED RECORDS.--WSP 1145: 1945, 1948.

GAGE.--Water-stage recorder. Datum of gage is 1,162.10 ft (354.21 m) above mean sea level. May 1909 to April 
1912, nonrecording gage in tailwater of powerplant 200 ft (61 m) downstream at datum 3.1 ft (0.94 m) lower. 
May 1912 to September 1914, nonrecording gage on highway bridge 500 ft (152 m) downstream at datum 1.1 ft 
(0.34 m) lower.

REMARKS.--Records good.

AVERAGE DISCHARGE.--37 years, 188 ft 3 /s (5.32 m 3 /s), 6.01 in/yr (153 mm/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 9,530 ft 3 /s (270 m 3 /s) Mar. 29, 1962, gage height, 17.18 ft 
(5.236 m); maximum gage height, 18,87 ft (5.752 m) Mar. 1, 1965, from floodmark (backwater from ice); no flow 
for several days in 1911.

EXTREMES FOR CURRENT YEAR.--Peak discharges above base of 1,400 ft 3 /s (39.6 m 3 /s) and maximum:

Discharge 
(ft 3 /s) (m 3 /s)

Gage height 
(ft) (m), Date Time

Mar. 12 1815 3,910 111 10.33 3.148 

Minimum discharge, 36 ft 3 /s (1.02 m 3 /s) Sept. 5, 22; minimum gage height, 2.16 ft (0.658 m) Sept. 5.

DISCHARGE, IN CUBIC FEET PEP SECOND, «ATtR YEAR OCTOHtR 1975 TO SEPTEMBER 1976
MEAM'

DAY

1
2
V
a
*

6
7
8
9

10

1 1
1?
13
la
15

J6
17
18
19
20

21
22
23
24
25

26
27
28
29
30
31

TOTAL
MEAN
MAX
WIN
C^S"
I*.

CAL VR
wTR YR

OCT

60
56
58
57
57

«57
56
57
59
60

56
55
59
59
5B

55
57
56
57
59

59
59
61
66
60

56
•59
61
59
SS
62

1806
58,3

66
55

.14

. 16

J975 TflTAL.
1976 TOTAL

MUV

63
59
61
6!
64

65
66
63

131
172

128
109
84
7?
79

7J
74
74
78

157

155
115
116
96
92

9(1
85
83

130
158
...

2663
95.4
172
59
.2?
.25

102573
40779

DEC

176
142
122
114
132

131
538
127
119
115 .

Ill
1P3
106
280
295

241
175
165
lie
no
106
J01
100
op
9 a

94
90
88
88
90
91

1062
131
295
SS

.31
,36

fcEAN
ME AM

JAN

e«
86
63
M
79

77
75
74
72
71

66
70
73
73
71

60
68
67
66
65

60
60
6)
60
59

60
60
59
59
58
56

213)
68.7

86
56
.16
.19

281 MAX
111 MAX

FfcB

55
55
55
55
53

52
50
SO
56
62

61
67
72
67

121

186
113
99
62
70

73
66
72
8ii

101

105
U4
107
99

...

...

2251
77,6
126
50
.18
.20

3130
2180

feAR

Tit
83
76
70
71

66
67
71
7U
75

87
21BO
1880
637
322

23a
176
171
191
234

192
117
131
126
106

121
121
105
14?
62a
1260

10164328'

2180
66
.77
.89

MIN 51
MIN 38

APR

79J
469
319
249
221

208
191
177
164
15«

146
136
129
130
126

123
128
234
269
227

222
215
213
273
404

370
277
226
201
!91
...

7183
239
791
123
.56
.63

CFS* .66
CFS« .26

MAY

176
164
150
159
141

132
122
iii
107
108

101
96
123
119
116

160
192
lt*7
162
150

133
124
119
113
103

97
93
96
98

104
95

3935
127
192
93

.30

.34

IN 6. ">6
IN 3,57

JUN

88
66
80
76
69

66
66
65
64
92

72
72
76
81
85

70
62
70
t>2
59

58
58
55
56
60

65
180
137
91
72

...

229i
76.4
iao
55

.16

.20

JUL

63
60
54
52
50

50
52
4B
46
47

44
44
44
46
46

45
43
41
44
«7

44
44
45
42
39

42
43
52
47
52
47

1465
47.3

63
39

.11

.13

AUG

44
4il
43
43
62

48
44
42
43
43

43
43
44
46
43

45
48
47

46
4U

42
40
42
42
43

44
45
41
39
41
42

1366
44.1

62
39

.10

.12

StP

44
43
43
40
38

38
41

43
42
42

41
39
42
45
44

45
45
42
08
44

41
38
39
39
40

39
45
42
42
44

...

1258
«1»9

48
38
,10
.11



506 IOWA RIVER BASIN

05457000 CEDAR RIVER NEAR AUSTIN, MN--Continued

WATER-QUALITY RECORDS 

PERIOD OF RECORD.--Water years 1962-63, 1967-71, 1972 to current year.

WATER QUALITY DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

DATE

OCT
14...

NOV
17.. .

DEC
15,,.

JAN
20.,,

FEB
23...

MAR
12...
Id...
10,,.
2«...

MAY
05, ,.

JUN
or...

JUL
19...

AUC
16...

SEP
21...

TIME

1800

1700

1140

1030

1615

1615
1020
0945
1645

1715

1705

1015

1715

1735

TEMPER.
ATURE
(DEC C)

17.0

8,0

t.o

1.5

2.5

6.0
mm

7,0
9.0

14,0

26.0

22.5

20.5

20.0

IN8TAN. 
TANEOUS

DIS
CHARGE
(CFS)

61

76

273

64

82

3740
1260
1710
125

139

71

OS

46

01

SUS 
PENDED
SEDI
MENT
(M6/L)

3

41

66

3

10

569
296
247
22

30

17

13

16

15

SUS 
PENDED 
SEDI 
MENT
DIS

CHARGE
(T/DAY)

.50

0.S

49

,53

2,2

5950
1010
1140

7,4

13

3,3

1.5

2.2

1.7
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LOCATION. --Lat 43°37'10", long 94°59'10", in SE%SW% sec. 24, T.102 N. , R.35 W. , Jackson County, Hydrologic Unit 
07100001, on right bank in storage room of city powerplant in Jackson.

DRAINAGE AREA. --1,220 mi 2 (3,160 km2 ), approximately.

WATER-DISCHARGE RECORDS

PERIOD OF RECORD. --May 1909 to December 1913, August 1930 to current year (winter record incomplete prior to 
1936). Published as Des Moines River near Jackson, 1930-35, as West Fork Des Moines River near Jackson, 
1936-44, and as West Fork Des Moines River at Jackson, 1945-69.

REVISED RECORDS. --WSP 1115: 1942. WSP 1175: Drainage area. WSP 1238: 1950. WSP 1308: 1938(M).

GAGE. --Water-stage recorder. Datum of gage is 1,287.75 ft (392.506 m) above mean sea level. May 31, 1909, to 
Dec. 20, 1913, nonrecording gage at site 0.6 mi (1.0 km) downstream at datum 0.99 ft (0.302 m) lower. 
Aug. 22, 1930, to Sept. 30, 1944, nonrecording gage at site 7 mi (11 km) upstream at datum 17.10 ft (5.212 m) 
higher. Oct. 1, 1944, to Oct. 26, 1949, nonrecording gage at site 600 ft (183 m) upstream at datum 10.64 ft 
(3.243 m) higher. Oct. 27, 1949, to Dec. 15, 1965, water-stage recorder 200 ft (61 m) downstream at same 
datum.

REMARKS. --Records good except those for winter periods, which are fair. 
Shetek, and Heron Lakes.

Regulation at times by Yankton, Long,

AVERAGE DISCHARGE. --41 years (1935-76), 271 ft 3 /s (7.67 m3 /s), 3.02 in/yr (77 mm/yr) .

EXTREMES FOR PERIOD OF RECORD. - -Maximum discharge, 15,700 ft 3 /s (445 m3 /s) Apr. 11, 1969, gage height, 19.45 ft 
(5.928 m) ; no flow at times.

EXTREMES FOR CURRENT YEAR. --Peak discharges above base of 500 ft 3 /s (14.2 m 3 /s) and maximum (*) :

Date

Mar. 12 
Mar. 21

a Ice jam.

Time
Discharge 

(ft 3 /s) (m 3 /s)
Gage Height

1000
0345

950 
*1,020

26.9
28.9

(ft)

*a7.97 
7.05

(m)

2.429
2.149

Minimum discharge, no flow Sept. 9-12, 14-30.
DISCMARGfc. I'- CUdTC FfF.T Pfct* StCfTJO, OCTOtSES 1975 Tu SEPTfcMSt.R 1976

DAY 

1

3
a
5

6
7
8

10

11 
1?
13
14
15

16
17
18
19
20

21 
?2
23

26
27 
2* 
go '10 

31

"AX 
"IN 
rFS»
IN.

CAL

OCT

7.6 
7.2

6.9

y.P 
3.9 
5.7 
3,7

6.7

1 1
12 
".5 
7,6

.3?

11
0.9

7,2 
7.5

8,0

19S.21
6.39

1?
.3?

.005

107S TOTAL

NOV

6,R

fl,7 
8.0

9,6 
9.3 
P.O

2"

19

17 
2*

19

20

16,?

.01

DfcC

20
19
19

20
21

17
16

14
13
13
13
13

13
13
13
13
13

13 
13 
13 
13 
1 S 
13

501
16.2

13
.01
.02

JAN 

13

1? 
11 
1ft

9.4

7.3 
6,h

6,6 
6.6 
6.6 
6.6

6,6 
6.6 
6,6 
6,6 
6,6

fa.6

6.6
6.6

fa,6 
6,6 
6.6 
6,6 
fe.6 
6,6

235,7
7.00

13
6,6
,006

6,6 
fa,6

6.6 
6,6

fa,6 
6.6 
6.6 
7.0 
7,4

7.8 
7. 1' 
tl,0 
9,'J 

1 U

110
562
I 30 
110

100
II t- 
120 
17"

1 7ft 
ISO 
?70 
280

280

290
295
310

289 
650 
770 
670 
"20

609
757

92P 
776

'FAN 169 
'FAN 8fe,l

79.3
?so

.07

.07

"AX 1160 
"Ay 928

911
721
625
620
643
600

17021

92P. 
170

^52

MI* .52
MlK 0

396

384 
37S 
350 
327 
307

281

239
243

22" 
223 
223 
191 
182

175
161

157
162

153
149

136

7954 
2fa5

136
,22

CFSM

MAY 

130

112
107
101

71
64

fafa

60 
52 
51 
51 
SO

50

44

43

40
38

37
38
77
193
99
73

2142
69.1
193
37

,06 
,07

,14 IK' 1,89 
,07 IM ,96

JijM

57 
45 
3 fa 
32 
29

25 
23 
2) 
19
22

21
19
16
17
15

20
18
16
14
13

*>.!

7,6 
9,8 
7.u

JUL 

8,4-
fa,5 
5.2
3.8 
2,5

Ufa
l.O 
.71 
.76

,60 
.87 
.62 
,59

.34

3^1 
1.3 
1.2

.77 
,77
.91

^27

AUG

2.6 
2.3
.67-

,20 
• 09 
,09 
,09

,27 
,14 
,09 
.09 
,35

,44 
,44 
.20 
,14 
,27

,09 
,20

!os

SEP

,09 
,1" 
,27 
.35 
.I"

.20 
,20 
.05

.02

8,6
6,6

11
19
12
...

580,1
j (j 3

57
7, a
.02
.02

.27 '

.35

.27
22
7, fa
3,1

80,50
2,60

22
.27

,002
,002

,09
.14
,20
.27
.09
,05

10,56
.34
2.6
.05

0
.0003

0
0
0
0
0
...

I.Ufa
, 049
.35

0
0

,00004
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WATER-QUALITY RECORDS 

PERIOD OF RECORD.--Water year 1968 to current year.

*ATFR QUALITY DATA. WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

DATft

OCT
1 a , , ,

NOV
-1 9 , , .

OEC
??, , ,

JAN
27...

?*>...
***•"

*o«...

02...
29...

DATE

OCT

14...

"?*...

2?,..
JAM
27,,.

F !?6...

25...
MAY

o«. ,,
JlJN

o?...
29...

DATt

OCT
1"...

NOV
19,,,

OEC
2?.,,

JAM
F ?7...

26...
MAR
2«...

f AIT
"*"*

02...
?9...

TIMt

1415

0930

1*00

1^00

1010

190u

0750

0900
1*40

nis-
fiOLvtD
Mjr;.
Nf..
STUM
(he)

(MC-/1 )
(f.0925)

0 9

3 s

90

71

ul

2 e'

ay

2*
42

DIS
SOLVED
SOIIOS
f RESI
DUE AT
1»0 C)
(MG/L)

(70300)

6?9

574

1 270

1080

*02

3>>?!

••i'VO

49!
58?

INSTAN.
TANfO'JS

u 1 5 - 
CKAHGfc
(C*S)

(001ft) )

y, 7

14

1?

6.6

20«

939

105

US
18

OJ3-
801, VEC1
SPniU"
(.\A)

Cifi/L)
C00930)

40

35

79

69

?e

1 1

?8

16
42

DIS
SOLVED
SOLIDS
(SU« Of
CONSTI
TUENTS)
(MG/L)

(70301)

5*1

530

12?0

1010

535

i59

557

390
507

SPE 
CIFIC
CO*- 
OUCT-

"H05)
(00095)

8SO

725

-*

1390

875

550

6*9

«50
720

PERCENT
SOOIUM

(00932)

17

16

17

17

10

H

13

11
20

DIS
SOLVED
SOLIDS
(TONS
PER

AC-F'T >
(70303)

.86

,7«

1,73

1 ,«7

,8?

.53

,80

,67
.79

PH

(UNTTS)
(00400)

7.7

".5

7.2

7.6

».l

7.?

-

8,1
a. 5

SOMU^
APi-

SURP-
TTQN

PATIO

(00931)

.«

.8

1.2

1 .1

,4

,3

• .6

,4
1.0

DIS
SOLVED
POLIOS
f TONS
PF-P
OAYl

(70302)

e.ja

??,3

44,?

!9.3

33?

98P

167

60,2
29. V

AIR 

ATjjRfc
(DEG C)
(OC020)

13.5

5.0

-4.0

-5.6

16.0

12.0

15,5

20,0
15,5

DIS
SOLVED
PO-
TAS-
SIU«
(^)

C<G/L)
(00935)

5.9

5.S

9,0

7,2

5.7

5,0

<3 f U

u,5
5.9

TOTAL
NJTRTTE

PLUS
NITRATE

(N)
( MG/L)

(00*30)

.03

,40

1.3

1.2

1.9

j f a

,02

3.0
.03

TEMPER 
ATURE
(OEG C)
toooio)

15,5

5.5

,5

.5

.5

7.5

)0.o

21.0
22,0

ALKA
LINITY

AS
CAC03
(MG/L)
(OOMQ)

225

230

354

402

182

142

166

139
182

TOTAt
KJEL-
OAHt
NITRO
GEN
(N)

(MG/L)
(00625)

1 .3

2,0

3,9

4.4

3,0

3.0

3.1

2.2
2,1

COLOR 
(PL*T- 
JNtfM. 
COBALT
UNITS)
(00080)

25

10

20

30

30

40

25

17
8

DIS
SOLVED

SULFATF
(SU4)
(MG/L)

(00945)

200

160

500

320

220

130

230

150
170

TOTAL
PHOS
PHORUS
(P)

( MG/L)
(00665)

.20

.26

.26

.52

.26

.33

.17

.23

.19

HARD 
NESS 
(CA.MG)
(MG/L)

(00900)

420

400

820

720

410

290

400

290
360

DIS
SOLVED
CHLO
RIDE
(CD
(MG/L)

(00900)

59

46

120

99

30

16

40

25
60

DIS
SOLVED
BORON

(B)
(UG/L)

(01020)

HO

100

150

120

90

70

80

60
100

NON- 
CAR 

BONATE 
HARD 
NESS
(MG/L)

(00902)

200

170

470

320

220

140

230

150
180

OIS»
SOLVED
FLUO-
RIDE
(P)

(MG/L)
(00950)

.5

.4

.6

.5

.4

,4

.4

,3
,4

TOTAL
IRON
(FE)

(UG/L)
(01045)

1100

340

250

200

360

2700

77°,

2800
670

DIS 
SOLVED 
CAL 
CIUM 
(CA)
(MS/U

(00915)

88

98

180

170

95

73

87

72
76

DIS
SOLVED
SILICA
(SI02)
(MG/L)

(00955)

3.7

8.9

25

27

13

13

2.4

12
1.6

TOTAL
MAN-

GANESt
(HN)

(UG/L)
(01055)

500

150

230

390

130

210

210

320
370
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SUSPENDEU-SKD1MENT DISCHARGE•(TOMS/DAY)» *ATER YEAR UCT08EH 1975 TO SEPTEMBER 1976

509

0AY

1
2
3
a
S

6
7
8
9

10

tl
12
13
ia
15

16
17
18
19
20

?1 
22
23
2«
25

26
27
28
29
10
31

DISCHARGE
(CFS)

7.6
7.2
8.0
6.9
H.O

h,U
a.o
3.9
5.7
3.7

a. 7
6.7
«.8
a. 6
5.3

11
12
9.5
7.6
a.O

.3« 

.32

.35
2.7
H.S

11
9.9
7.2
7.5
9.5
H.O

1
2
i
a
5

6
7
S
9

10

11
12
13
1 a 
15

1*) 
17
18
1 9
?P

?1
?2
?3
?u
?5

?6
2?
?«
?9
30
31

13
13
1?
U
If

9,'J

«.?
7.*
6.6
6.6

6.t>
6.6
6.6
6.6 
b.h

6,6 
A. 6
fc,6
6.6
6.6

6.6
6,h
6,6
h.6
6.6

6,fc 
h.6
6.6
6,h
6, A
6.6

OCTOBER

THATION OISCHA«6t 
(TQNS/OAY)

DISCHARGE

JAMUARY

MEAM 
CONCfN- 
TRATTOM ISCH&RGE

i.2

fl.O 
7.5

0.6

ft.O 
21

2"
at
10
i*>
i?
13 
lu 
1« 
17

20 
2"

20

I* 
1*

6.6 
*, 6
6.6 
6.6

6.6 
6.6
6.8 
7.0 
7.0

7.6 
7.<»

A.O
4. a

IIP 
1*2 
lie 
110

110

17n
200

202

2SO 
250

MfcAN
TWATTON 
(MG/L ) (TONS/DAY)

.S5

CC^S)

20
19
19

20
21
21 
2U

20
20
19
17
16

15
13
13

13

13

15
13
13
13
13

FF.8RUARV

THATION DISCHARGE DISCHARGE 
CTONS/UAY) CCFS)

550
170
iao
270
200

260
285
290
295
310

264
650
770
67.0

30

20

SOO 
'iSO 
609 
757 
9ia

928
776
855
877
S«6

811
721

•625
620
643
600

MEAN 
CONCEN-
THAIIUN DISCHARGE 

CTONS/UAY)

91 3.2

MARCH 

MEAN

OISCHAKGt

237
223
223

170 
3S3 
325 
229
160

88
157
326

361
240
179
161
136

157
169
159
177
177

166
178
1B7

133
620
676
ulu
181

207 
1«5 
3^1
805

905
iUi
ais
361
311

329
266
296
307
282
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>1«EMT DISCHARGE no*.S/l>AY), WATER YE*» OCTOBER 1975 TO SEPTEMBER 1976

JUNE

PAY

1
2
3
a
e,

6
7
f.
9

10

1 I
12
13
1 <4

15

16
17
1P
19'20

23
2?
2i
?tl
?5

26
27
2B
29
30
31

DAY

1
2
3
u
5

6
7
M
9

10

1 1
12
13
i a
15

1 6

17
18
19
2.)

21
?2
?3
24
?s

.26
?7
24
?9
SO
3!

MgAfJ
OISCHASGF

CCFS)

5ua
53?
(I flu
«3<i
396

3M
37*
350
327
307

261
2«6
230
?43
?36

?2<i
??3
223
191
1«?

175
161
15«
'57
1*2

153
i 09
* u6

1 an
1 i<«
...

<iEAfc
DISCHARGE

CC*S)

s.a
6.5
5.2
3.8
?.5

1 .9
1.6
1.0
.71
.7«

.6'"'
,«7
.6?
.5«
. '"

.3«
2.1
3.1
' .3
1.2

.77

.77
,V1
.aa
.27

.27

.35

.27
22
7.6

3.1

«EA»»
COMCE'— SEDlHfNT wgAM
TWArTc* DISCHARGE DISCHARGE.
f"T,/U (tu^S/UAY) fCPS)

loo 235 130
1 jo 2un . i?5
'5* 206 112
?27 266 to 7
211 225 101

Ifea 17n flu
15« loo 71
160 loo- &u
177 156 64
17? 1«3 06

... ... (,0

••- •"- 52
51

... ... ^i

... ... «,y

... ... 50

... ... ae

... ... , aa

... ... au
• ... ... as

... -— a3

... ... un

... ... 03

... ... up

is

37
... ... JA
.— ... 77
... ... 19?
... ... pq
... ... 7^

JULY

MPA\i

CC^CEN- seni««(-.NT ^PAN
TPATTON OTSCHARGfc OISCHA«r,F
( M G/I ) (TtiMS/OAY) (ChS)

2.6
2.3
.67
.l a
.I"

.!«

.20

.09

.09

.09

.27

. 1«

.09

.09

.35

,au
.aa
.20
.l a
.27

,r,9
.20
.35
."5
. I'-1

.00

. I a

.2"

.27

."9

.05

MEAN
CONCEM-
TRATIQN
( M G/L)

...

...
75

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

»*»

...

..»

...

...

m» *

AUGUST

MEAN
CONCEM.
TRATION
(MG/L)

...
92

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

SEDIMENT
DISCHARGE
(tONS/OAY)

...

...
23

...

...

...

...

...

...
•"

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

SEDIMENT
DISCHARGE
(TQNS/DAY)

...

.57

...

...

...

...

...
V..

...

...

.**

»..
».-
**»m

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

MEAN
DISCHARGE

tCFS)

57
«5
36
32
29

23
23
21
19
22

21.
19
16
17
15

. 20
18
16
14
13

9.1
9.0
7,6
9,8
7,«

8,6
8,6

11
19
12
...

MEAN
DISCHARGE

CCFS)

,09
. 1"
.27
,35
.!«

,20
.20
,05

0
0

0
0
.02

0
0

0
0
0
0
0

0
0
0
0
0

• 0

0
0
0
0
...

MEAN
CONCEN.
TRATION
CM6/L)

...
55

...

...

...

...

...

...

...

...

...

...

...

...

...

»..
...
...
...
...

...

...

...

...

...

...

...

...
38

...

...

SEPTEMBEK

MEAN
CONCEN
TRATION
C«G/U

...
40

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...
— ..
...

...

...
*..
...
...

...

...

...

...

...
' ...

S£DIM£NT
DISCHAKGE
(TON8/OAY)

...
6.7
...
...
...

•»•
...
...
...
...

— .
...
...
...
...

...

...

...

...
— — .

...

...

...

...
— .

...

...

...
1.9
...
...

SEDIMENT
DISCHAKGE
(TQNS/UAY)

...

.02

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...

...
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As the number of streams on which streamflow information is likely to be desired far exceeds the number of 
stream-gaging stations feasible to operate at one time, the Geological Survey collects limited streamflow data 
at sites other than stream-gaging stations. When limited streamflow data are collected on a systematic basis 
over a period of years for use in hydrologic analyses, the site at which the data are collected is called a 
partial-record station. Data collected at these partial-record stations are usable in low-flow or flood-flow 
analyses, depending on the type of data collected. In addition, discharge measurements are made at other sites 
•not included in the partial-record program. These measurements are generally made in times of drought or flood 
to give better areal coverage to those events. Those measurements and others collected for some special reason 
are called measurements at miscellaneous sites.

- Records collected at partial-record stations are presented in two tables. The first is a table of dis 
charge measurements at low-flow partial-record stations and the second is a table of annual maximum stage and 
discharge at crest-stage stations. Discharge measurements made at miscellaneous sites for both low flow and 
high flow are given in a third table.

Low-flow partial-record stations

Measurements of streamflow in the area covered by this report made at low-flow partial-record stations are 
given in the following table. These measurements were made during periods of base flow when streamflow is pri 
marily from ground-water storage. These measurements, when correlated with the simultaneous discharge of a 
nearby stream when continuous records are available, will give a picture of the low-flow potentiality of a 
stream. The column headed "Period of record" shows the water years in which measurements were made at the same, 
or practically the same, site.

Station 
No.

04010850

04010900

Discharge measurements made at low-flow partial-record stations during water year 1976

Measurements 

Station name Location area of Date
Drainage 

area 
(mi 2 )

Period
of 

record

Brule River near 
Grand Marais, 
Minn.

South Brule River 
near Grand 
Marais, Minn.

04011000 Brule River near 
Hovland, Minn.

04011500

04012000

Devil Track River 
near Grand 
Marais, Minn.

Cascade River 
near Grand 
Marais, Minn.

*04012500 Poplar River at 
Lutsen, Minn.

04012600

04012700

Temperance River 
near Tofte, 
Minn.

Temperance River 
near Schroeder, 
Minn.

Discharge 
(ftVs)

Streams tributary to Lake Superior

Lat 47°5S'S7", long 90°18'37", in SE%SW% 88.8 1970-71, 10- 9-75 23.6 
sec.15, T.63 N., R.I E., Cook County, 1974, 6- 9-76 26.2 
at bridge on National Forest Develop- 1976 9- 8-76 2.55 
ment Road 309, 0.5 mile upstream from 
South Brule River, and 13 miles north 
of Grand Marais.

Lat 47 8 55'34", long 90°18'22", in SVRjNE^ 76.5 1970-71, 10- 9-75 22'.1 
sec.22, T.63 N., R.I E., Cook County, 1974, 6- 9-76 26.4 
at bridge on County Highway 12 (Gun- 1976 9- 8-76 13.0 
flint Trail), 0.1 mile upstream from 
mouth, and 12 miles north of Grand 
Marais.

Lat 47°49'06", long 90°03'04", in SEhSVk a264 1912, 10- 9-75 55.7 
sec.27, T.62 N., R.3 E., Cook County, 1970-71, 6- 8-76 95.6 
at bridge on U.S. Highway 61, 0.3 mile 1974, 9- 8-76 20.4 
upstream from mouth, and 4.5 miles 1976 
southwest of Hovland.

Lat 47°46'12", long 90°15'39", in SWhXE* a74.8 1911-12, 10- 9-75 15.9 
sec.13, T.61 N., R.I E., Cook County, 1970-71, 6- 8-76 35.6 
at bridge on U.S. Highway 61, 0.1 mile 1974, 9- 8-76 1.45 
upstream from mouth, and 3.9 miles 1976 
northeast of Grand Marais.

Lat 47°42'26", long 90°31'21", in NE^SW* 111 1911-12, 10-8-75 19.0 
sec.l, T.60 N., R.2 W., Cook County, 1970-71, 6- 8-76 33.8 
at bridge on U.S. Highway 61, at mouth, 1974, 9- 9-76 4.70 
and 9.2 miles southwest of Grand 1976 
Marais.

Lat 47°38'23", long 90°42'31", in SVRsNE^ al!2 1912-17*. 10- 8-75 23.0
sec;33, T.60 N., R.3 W., Cook County, 1928-47*. 6- 8-76 74.6
350 ft upstream from bridge on U.S. 1952-61*, 9- 7-76 7.28
Highway 61 at Lutsen, and 0.3 mile 1962-63,
upstream from mouth. 1970-76

Lat 470 48'04", long 90°50'43", in NESjNW^ 87.6 1970-71, 10- 8-75 15.1 
sec.4, T.61 N., R.4 W., Cook County, . 1974, 6- 8-76 19.7 
at bridge on National Forest Develop- 1976 9- 9-76 4.59 
ment Road 165, 1.8 miles downstream 
from Sawbill Creek, and 16 miles north 
of Tofte.

Lat 47°33'17", long 90°S2'28", in SEhUEh a!85 1911-12, 10- 8-75 32.7 
sec.31, T.59 N., R.4 W., Cook County, 1970-71, 6- 7-76 36.2 
at bridge on U.S. Highway 61, 0.1 mile 1974, 9- 7-76 ' 12.1 
upstream from mouth, and 1.2 miles 1976 
northeast of Schroeder.

* Also a crest-stage partial-record station.
* Operated as a continuous-record gaging station, 
a Revised.
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Discharge measurements made at low-flow partial-record stations during water year 1976--Continued

Measurements

Station
No.

04013300

04015000

04015140

04015340

04015350

04015387

04015390

04018710

04020800

04021200

04021250

04021530

Station name

Manitou River
near Little
Marais, Minn.

Beaver River at
Beaver Bay,
Minn.

Gooseberry River
near Two
Harbors, Minn.

Sucker River near
Duluth, Minn.

French River near
Duluth, Minn.

Amity Creek at
Duluth, Minn.

Lester River at
Duluth, Minn.

Mud Hen Creek
near Forbes,
Minn.

Paleface River
near Cotton,
Minn.

Floodwood River
near Floodwood,
Minn.

East Savanna
River at
Floodwood,
Minn.

Stoney Brook at
Brooks ton,
Minn.

Drainage
Location area

(mi 2 )

Streams tributary to Lake Superior --Continued

Lat 47°26'40", long 91°04'07", in SEkSEk a98.2
sec. 3, T.57 N. , R.6 W. , Lake County,
at bridge on U.S. Highway 61, 0.3 mile
upstream from mouth, and 3 miles
northeast of Little Marais.

Lat 47°15'37", long 91°17'45", in SEkSWt 126
sec. 12, T.S5 N., R.8 W., Lake County,
at bridge on U.S. Highway 61, 0.1 mile
upstream from mouth at Beaver Bay.

Lat 47°08'37", long 91°28'OS", in SWtSWk a74.6
sec. 22, T.S4 N. , R.9 W., Lake County,
at bridge on U.S. Highway 61, in
Gooseberry Falls State Park, about 1
mile upstream from mouth, 2.5 miles
northeast of Castle Danger, and 12.5
miles northeast of Two Harbors.

Lat 46°55'27", long 91°S1'02", in SEkSWi a38.5
sec. 3, T.51 N., R.12 W. , St. Louis
County, at culvert on County Highway
61, 0.2 mile upstream from mouth, and
15 miles northeast of aerial bridge
in Duluth.

Lat 46°S3 I 59", long 91°53'32", in NE%SW% 18.4
sec. 17, T.S1 N., R.12 W. , St. Louis
County, at bridge on County Highway 61,
at mouth, and 12.7 miles northeast of
aerial bridge in Duluth.

Lat 46°50'39", long 92°00'36", in SEkUEk 16.2
sec. 5, T.50 N. , R.13 W. , St. Louis
County, at bridge on Parkway Road, 0.4
mile upstream from Lester River, and
6 miles northeast of aerial bridge in
Duluth.

Lat 46°50'12", long 92°00'21", in NE%NE% aS3.1
sec. 8, T.50 N., R.13 W. , St. Louis
County, at bridge on U.S. Highway 61,
at mouth, and 5.7 miles northeast of
aerial bridge in Duluth.

Lat 47 0 21'29", long 92°28'24", on line 101
between sees. 3 and 10, T.56 N., R.17
W., St. Louis County, at bridge on
County Highway 16, 0.9 mile upstream
from mouth, 4.5 miles north of Central .
Lakes, and 6 miles southeast of Forbes.

Lat 47°12'37", long 92°29'17", in NW^NVfts 62.6
sec. 34, T.55 N. , R.17 W. , St. Louis
County, at bridge on U.S. Highway 53,
about 2 miles upstream from mouth, and
2.9 miles north of Cotton.

Lat 46°S8'OS", long 92°S4 1 29", in SW%SW% 190
sec. 20, T.52 N. , R.20 W. , St. Louis
County, at bridge on farm driveway,
2.8 miles north of Floodwood, and 3.8
miles upstream from mouth.

Lat 46°55'17", long 92°54'43", in SEkNEk 114
sec. 7, T.51 N., R.20 W. , St. Louis
County, at bridge on U.S. Highway 2,
0.4 mile upstream from mouth at Flood-
wood.

Lat 46°51'42", long 92°36'17", in NW%SE% 97.3
sec. 34, T.51 N. , R.18 W. , St. Louis
County, at bridge on County Highway 31,

Period
of

record

1912,
1970-71,

1974,
1976

1911-14$,
1928-31$,

1968,
1970-71,

1974,
1976

1911,
1970-71,

1974,
1976

k
1970-71,

1974,
1976

1970-71,
1974,
1976

1970-71,
1974,
1976

1970-71,
1974,
1976

1970-71,
1973-76

1970-71,
1973-76

1970-71,
1973-76

1970-71,
1973-76

1970-71,
1973-76

Date

10- 8-75
6- 7-76
9- 8-76

10- 8-75
6- 8-76
9- 7-76

10- 7-75
6- 8-76
9- 7-76

10- 7-75
6- 7-76
9- 7-76

10- 7-75
6- 7-76
9- 7-76

10- 7-75
6- 7-76
9- 7-76

10- 7-75
6- 7-76
9- 7-76

10- 8-75
6- 7-76
9- 1-76

10- 8-75
6- 7-76
9- 1-76

10- 7-75
6- 7-76
8-11-76
8-31-76
9-10-76

10- 7-75
6- 2-76
8-31-76

10- 7-75
6- 7-76
8-31-76

Discharge
(ftVs)

23.8
48.1
6.49

7.08
21.3

.11

5.97
5.94
1.21

5.92
3.52
1.86

4.80
.71
.62

.62

.79

.03

4.19
1.69
.35

4.03
3.01
.74

2.48
.45

0

11.8
10.5
8.83
2 a Q . Do
1.81

3.53
2.50
0.09

11.2
19.6
3.14

0.8 mile upstream from mouth at Brook- 
ston.

$ Operated as a continuous-record gaging station, 
a Revised.
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Discharge measurements made at low-flow partial-record stations during water year 1976--Continued'

513

Station 
No.

04021700

04021960

04022970

Station name

Cloquet River near 
Brimson, Minn.

Cloquet River 
near Island 
Lake, Minn.

Us-Kab-Wan-Ka 
River near 
Twig, Minn.

04023400 Pine River near 
Cloquet, Minn.

04024010

04024092

*04024095

05030140

05030181

05030255

05030260

Midway River at 
Thomson, Minn.

Blackhoof River 
near Holyoke, 
Minn.

Nemadj i River 
near Holyoke, 
Minn.

Otter Tail River 
northwest of 
Luce, Minn.

Otter Tail River 
at Little Pine 
Lake outlet, 
near Perham, 
Minn.

Toad River near 
Perham, Minn.

Toad River above 
Big Pine Lake, 
near Perham, 
Minn.

Location
Drainage 

area 
(mi 2 )

Streams tributary to Lake Superior—Continued

Lat 47 0 15'24", long 91°52 1 02", in SEhSVk 144 
sec. 9, T.55 N. , R.12 W. , St. Louis 
County, at bridge on County Highway 44 
(Forest Service Road 6202), about 1 
mile upstream from Pine Creek, and 1.5 
miles south of Brimson.

Lat 47°06'57", long 92°01'28", in SWSsSWs 327 
sec. 32, T.54 N. , R.13 W. , St. Louis 
County, at boat launching site on 
State Forest Road (Carroll Forest 
Road), 1.7 miles upstream from Little 
Cloquet River, and 7.5 miles northeast 
of village of Island Lake.

Lat 46 0 58'55", long 92°20'01", in SEkSWs 38.9 
sec. 14, T.52 N. , R.16 W. , St. Louis 
County, at bridge on trail, 0.8 mile 
upstream from mouth, and 6.2 miles 
north of Twig.

Lat 46°47'52", long 92°26'58", on, line 43.2 
between sees. 23 and 24, T.50 N. , R.17 
W., St. Louis County, at concrete box 
culvert on State Highway 33, 0.9 mile 
upstream from mouth, and 5.2 miles 
north of Cloquet.

Lat 46°40'56", long 92°23'08", in NE%SE% 64.2 
sec. 32, T.49 N. , R.16 W. , Carlton 
County, at bridge on county road, 0.2 
mile north of Thomson city limits, and 
0.9 mile upstream from Thomson Reservoir.

Lat 46°31'38", long 92°27'52", in SW%NW% 44.5 
sec. 26, T.47 N. , R.17 W. , Carlton 
County, at bridge on County Highway 6, 
3.5 miles upstream from Nemadj i River, 
5.6 miles northwest of Holyoke, and 11 
miles northeast of Barnum.

Lat 46°31'04", long 92°23'22", in NE%N£Jj 118 
sec. 32, T.47 N. , R.16 W. , Carlton 
County, at bridge on State Highway 23, 
3.5 miles north of Holyoke, about 5 
miles upstream from Minnesota-Wisconsin 
border, and 7 miles south of Wrenshall.

Red River of the North basin

Lat 46°40'20", long 95°39'56", in WlkSWt 331 
sec. 19, T.137 N. , R.39 W., Otter Tail 
County, at bridge on U.S. Highway 10, 
1 mile northwest of Luce.

c383Lat 46°37'36", long 95°32'23", in
sec.l, T.136 N., R.39 W, , Otter Tail 
County, at bridge on County Highway 8, 
2.2 miles northeast of Perham.

Lat 46°39'55", long 95°31'27", in SkHEh 111 
sec.19, T.137 N., R.38 W., Otter Tail 
County, at bridge on County Highway 
60, 5.5 miles northeast of Perham.

Lat 46°39'05", long 95°31'10", on line 112 
between sees.29 and 30, T.137 N., 
R.38 W., Otter Tail County, at bridge 
on County Highway 13, 0.8 mile upstream 
from Big Pine Lake, and 4.2 miles 
northeast of Perham.

Period
of 

record

1970-71, 
1973-76

1970-71, 
1974-76

1970-71, 
1973-76

1970-71, 
1973-76

1968, 
1970-71, 
1974-76

1970-71, 
1974, 
1976

1970-71, 
1973-76

1968, 
1970-71, 
1973-74,

1976

1933, 
1964-66,

1970, 
1973-74,

1976

1968,
1970,

1973-74,
1976

1964-66, 
1968,

1970-74, 
1976

Measurements

Date Discharge 
(ft'/s)

10- 8-75
6- 8-76
9- 1-76

10- 8-75
6- 8-76
9- 1-76

10- 8-75
6- 3-76
9- 1-76

10- 7-75 
6- 3-76 
8-31-76

10- 7-75
6- 3-76
9- 1-76

10- 7-75 
6- 3-76
8-31-76
9-22-76

8-18-76

8-18-76

8-18-76

8-18-76

40.0
25.6
3.96

75.8
44.2
12.0

6.00
3.65
2.05

8.94
6.16
3.22

8.43
5.14
5.19

18.9
19.6
15.1
17.3

10- 7-75 21.1
6- 3-76 23.2
8-31-76 14.1

b2.00

3.16

.08

* Also a crest-stage partial-record station.
b Estimated.
c Approximately.
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Discharge measurements made at low-flow partial-record stations during water year 1976-

Station 
No.

Station name Location
Drainage 

area 
(mi 2 )

05030300 Otter Tail River 
near Richville, 
Minn.

05030401 Otter Tail River 
at Otter Tail 
Lake outlet, 
near Amor, Minn.

05040000 Pelican River 
near Detroit 
Lakes, Minn.

05051520 Whisky Creek near 
Kent, Minn.

05051525 Wolverton Creek at 
Comstock, Minn.

05060820 Buffalo River near 
Ogema, Minn.

05061080 Deerhorn Creek
near Lawndale, 
Minn.

05061100 South Branch
Buffalo River 
near Barnesville : 
Minn.

05061490 Stony Creek near 
Sabin, Minn.

05062335 Wild Rice River 
near Roy Lake, 
Minn.

05062435 White Earth River 
near Mahnomen, 
Minn.

Red River of the North basin--Continued

Lat 46°30'48", long 95°31'04", on line c765 
between sees.7 and 18, T.135 N., 
R.38 W. , Otter Tail County, at bridge 
on County Highway 14, 5 miles east of 
Richville.

Lat 46°21'34", long 95°44'00", in cl,160 
NE%SW% sec.4, T.133 N., R.40 W., 
Otter Tail County, at bridge on 
County Highway 72, 4 miles south 
of Amor.

Lat 46°43'26", long 95°54'56", in 123 
NE%SW?s sec. 31, T.138 N. , R.41 W. , 
Becker County, at highway crossing 
at Buck's Mill, 200 ft downstream 
from concrete millpond dam on Buck 
Lake, and 6.5 miles southwest of 
city of Detroit Lakes.

Lat 46°24'41", long 96°39'32", on line a61.3 
between sees.13 and 24, T.134 N., 
R.48 W., Wilkin County, at double 
pipe-arch culvert on County Highway 
20, 1.7 miles southeast of Kent.

Lat 46°39'59", long 96°44'13", on line a89.3 
between sees.21 and 22, T.137 N., 
R.48 W., Clay County, at bridge on 
county road, 1 mile northeast of 
Comstock.

Lat 46°59'31", long 96°02'08", on line 128 
between sees.29 and 32, T.141 N., 
R.42 W., Becker County, at bridge on 
County Highway 14, 6 miles west of 
Callaway, and about 9.5 miles south 
west of Ogema.

Lat 46°34'45", long 96°29'17", on line 48.4 
between sees.20 and 21, T.136 N. , 
R.46 W., Wilkin County, at bridge on 
county road, 1.2 miles west of State 
Highway 9, about 6 miles southwest 
of Barnesville, and 6.4 miles north 
west of Lawndale.

Lat 46°39'35", long 96°34'57", on line c!85 
between sees.23 and 26, T.137 N., 
R.47 W., Clay County, at bridge on 
County Highway 2, 4 miles south of 
Baker, and 7.4 miles west of 
Barnesville.

Lat 46°44'48", long 96°36'26", on line c!45 
between sees.22 and 27, T.138 N., 
R.47 W., Clay County, at bridge on 
County Highway 65, 3 miles southeast 
of Sabin.

Lat 47°23'14", long 95°38'11", in c270 
NW%SW% sec.9, T.145 N., R.39 W., 
Mahnomen County, at bridge on 
County Highway 4, 5.8 miles north 
west of Roy Lake.

Lat 47°18'53", long 95°55'58", in c!90 
NW%SW% sec.6, T.144 N., R.41 W., 
Mahnomen County, at bridge on 
county road, 1.2 miles east of 
Mahnomen.

Period
of 

record

1968,
1970-74,

1976

1933, 
1935-36,

1968, 
1970-74,

1976

1942-53*.
1968-71,

1976

1964-66,
1970-74, 

1976

1964-66,
1970-73,

1976

1970-73, 
1976

1970-73, 
1976

1964-66,
1970-73,

1976

1964-66,
1970-73,

1976

1965-67,
1970-73,

1976

1964-67,
1970-73,

1976

-Continued

Measurements

Date Discharge 
(ftVs)

5-18-76 14.!

i-18-76 39.6

i-18-76 b.20

5-25-76 
7-28-76 
9-15-76

5-25-76 
7-28-76 
9-15-76

5-25-76 
7-29-76 
9-15-76

5-25-76 
7-28-76 
8 - 2 5 - 76 
9-15-76

5-25-76 
7-29-76

5-25-76 
7-29-76 
9-15-76

5-26-76
7-28-76
8-11-76
9-16-76

5-26-76
7-28-76
8-11-76
9-15-76

7.23
0
0

4.22
3.04
2.27
3.47

3.04
1.83

43.0
8.00
7.40
6.83

13.1 
.07 
.04 
.04

t Operated as a continuous-record gaging station.
a Revised.
b Estimated.
c Approximately.
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Discharge measurements made at low-flow partial-record stations during water year 1976-

515

Station Station name 
No.

05062440 Wild Rice River 
at Mahnomen, 
Minn.

05062465 Marsh Creek near 
Mahnomen, Minn.

05062650 Mashaug Creek at 
Heiberg, Minn.

05063220 South Branch Wild 
Rice River near 
White.Earth, 
Minn.

'05063500 South Branch Wild 
Rice River near 
Borup, Minn.

05067900 Sand Hill River 
at Fertile, 
Minn.

05073560 Shotley Brook near 
Shotley, Minn.

05073630 South Branch
Battle River 
near Kelliher, 
Minn.

05073770 Blackduck River at 
Quiring, Minn.

05073790 North Cormorant 
River near 
Shocks, Minn.

05073980 Sandy River near 
Red Lake, Minn.

05075700 Mud River near 
Grygla, Minn.

Location
Drainage 

area 
(mi 2 )

Red River of the North basin--Continued

Lat 47°18'40", long 95°57'07", in 
sec.l, T.144 N., R.42 W. , Mahnomen 
County, at bridge on County Highway 
25, at southeast corner of Mahnomen, 
and 0.5 mile east of intersection of 
U.S. Highway 59 with County Highway 
25.

Lat 47°19'31", long 96°03'19", in 
sec. 6, T.144 N., R.42 W. , Mahnomen 
County, at bridge on State Highway 
200, 4.2 miles west of Mahnomen.

Lat 47 C 17'05", long 96 C 16'35", in 
sec.16, T.144 N., R.44 W., Norman 
County, at footbridge in park at 
Heiberg, 0.2 mile upstream from mouth, 
and 1.5 miles northwest of Twin 
Valley.

Lat 47°04'45", long 96°00'19", i 
sec.33, T.142 N., R.42 W., Becker 
County, at culvert on county road, 
about 4 miles southwest of Ogema, and 
8 miles west of White Earth.

Lat 47°11'40", long 96°34'40", in ... 
sec.24, T.143 N., R.47 W., Norman 
County, at bridge on County Highway 
193, 3.5 miles upstream from Wild Rice 
River, and 4 miles northwest of Borup.

Lat 47°32'35", long 96°15'31", in 
sec.21, T.147 N., R.44 W., Polk 
County, at bridge on County Highway 
12, about 1 mile northeast of Fertile.

Lat 48 C 04'38", long 94°35'05", in 
sec.14, T.153 N., R.31 W., Beltrami 
County, at bridge on County Highway 
23, 2 miles upstream from mouth, and 
3.2 miles northeast of Shotley.

Lat 47 C 56'24", long 94°31'54", in 
sec. 31, T.152 N. , R.30 W. , Beltrami 
County, at bridge on County Highway 
36, 3.4 miles west of Kelliher, and 
about 11 miles upstream from Lower 
Red Lake.

Lat 47°52'36", long 94°43'16", in 
sec. 22, T.151 N., R.32 W. , Beltrami 
County, at bridge on County Highway 
101, 0.2 mile downstream from South 
Branch Cormorant River, and 0.5 mile 
southwest of Quiring.

Lat 47°54'19", long 94°32'51", in 
sec. 7, T.151 N., R.30 W. , Beltrami 
County, at bridge on County Highway 
36, 5.5 miles northwest of Shocks.

Lat 47°50'44", long 95°13'33", in
sec.2, T.150 N., R.36 W., Clearwater 
County, at U.S. Indian Service Road, 
2.5 miles upstream from mouth, and 
4.2 miles southwest of village of Red 
Lake.

Lat 48 C 19'31", long 95°44'35", in 
sec.14, T.156 N., R.40 W., Marshall 
County, at bridge on State Highway 89, 
6 miles west of Grygla.

* Also a crest-stage partial-record station.
t Operated as a continuous-record gaging station.
a Revised.
b Estimated.
c Approximately.

c610

c!30

a72.3

254

c225

42.4

47.1

C200

33.8

67.9

170

Period
of 

record

1964-67,
1970-73,

1976

1964-67,
1970-73,

1976

1964-67,
1970-73,

1976

1964-67, 
1970-73, 
1975-76

1964-67, 
1971-73, 
1975-76

1964-67, 
1970-73, 
1975-76

1964-67, 
1970-73, 
1975-76

1970-73, 
1975-76

-Continued

Measurements

Date Discharge 
(ftVs)

5-26-76
7-28-76
8-11-76
9-15-76

5-26-76
7-28-76
8-11-76
9-15-76

5-26-76
7-27-76
8-12-76
9-15-76

5-26-76 
8-31-76

5-26-76 
8-31-76

5-26-76 
8-31-76

5-26-76 
9- 2-76

5-26-76 
9- 2-76

70.9
5.29
6.38
4.69

.02

.56 

.02

1964-67, 
1971-73, 

1976

1944-49*, 
1966-67, 
1972-76

1964-67, 
1970-73, 
1975-76

1964-67, 
1970-73, 
1975-76

5-26-76 
7-28-76 
8-11-76 
9-15-76

6- 8-76 
8-12-76 
8-31-76 
9-15-76

5-26-76 
7-27-76 
8-12-76 
9-15-76

5-26-76 
8-31-76

b! 
0

5.
o'
0

16. 
4. 
7. 
5.

2.

66 
51 
003

34 
16

3 
87 
22 
43

78 
02

6.10
2.11

19.3
2.02

.83 

.03

11.2
4.04

5.40
0



516 DISCHARGE AT PARTIAL-RECORD STATIONS AND MISCELLANEOUS SITES

Discharge measurements made at low-flow partial-record stations during water year 1976-

Station Station name 
No.

05078340 Hill River at
Brooks, Minn.

05078380 Poplar River near 
Brooks, Minn.

05078490 Badger Creek near 
Red Lake Falls, 
Minn.

05079900 Burnham Creek at 
Girard, Minn.

0508-2610 Grand Marais Creek 
near East Grand 
Forks, Minn.

05085500 .Snake River at 
Warren, Minn.

05095000 Two Rivers at
Hal lock, Minn.

05102900 Roseau River near 
Skime, Minn.

05105200 Hay Creek near 
Salol, Minn.

05124497 Little Isabella 
River near 
Isabella, Minn.

05125500 Stony River near 
Isabella, Minn.

Location
Drainage 

area 
(mi 2 )

Red River of the North basin- -Continued

Lat 47°49'22", long 96°00'00", in NE%SW% c!85 
sec. 11, T.150 N., R.42 W. , Red Lake 
County, at bridge on U.S. Highway 59, 
at Brooks.

Lat 47°48'13", long 96°03'30", in NW%NE% c!55 
sec. 20, T.150 N. , R.42 W. , Red Lake 
County, at bridge on County Highway 
B3, 2.5 miles upstream from mouth, and 
2.8 miles west of Brooks.

Lat 47°50'48", long 96°13'53", on line 105 
between sec.l, T.150 N. , R.44 W. , and 
sec. 36, T.151 N. , R.44 W. , Red Lake 
County, at bridge on County Highway 
A4, about 1 mile upstream from mouth, 
and 3 miles southeast of Red Lake 
Falls.

Lat 47°43'53", long 96°39'41", in NW%NE»i 135 
sec. 15, T.149 N. , R.47 W. , Polk County, 
at bridge on county road, 0.2 mile 
upstream from U.S. Highway 75, and 0.8 
mile northeast of Girard.

177

a!75

Lat 48°01'09", long 97°01'13", in
sec. 2, T.152 N. , R.50 W. , Polk County, 
at culvert on State Highway 220, 6 
miles upstream from mouth, and 6 miles 
north of East Grand Forks.

Lat 48°11'50", long 96°46'45", in SE% 
sec. 36, T.155.N., R.48 W. , Marshall 
County, at bridge on Minnesota Street 
in Warren.

Lat 48°46'30", long 96°55'52", in 
sec. 12, T.161 N., R.49 W. , Kittson 
County, at bridge on State Highway 175, 
at east edge of Hal lock, and 0.2 mile 
downstream from South Branch Two Rivers.

Lat 48°38'30", long 95°35'47", in 
sec. 30, T.160 N. , R.38 W. , Roseau 
County, at bridge on County Highway 4, 
6.5 miles north of Skime, and about 11 
miles southeast of Malung.

Lat 48°51'39", long 95°35'39", in SE»iSE% 
sec. 7, T.162 N. , R.38 W. , Roseau 
County, at culvert on State Highway 11, 
1.3 miles southwest of Salol, and about 
8.5 miles northeast of Malung.

Lake of the Woods basin

Lat 47°44'24", long 91°30'20", in SE%NW?s 
sec. 29, T.61 N. , R.9 W. , Lake County, 
at bridge on National Forest Develop 
ment Road 173, 7 miles upstream from 
mouth, 10 miles southwest of Forest 
Center Landing, and 11 miles northwest 
of Isabella.

Lat 47°41'10", long 91°38'20", in NW%NW% 180 
sec. 17, T.60 N. , R.10 W. , Lake County, 
at bridge on State Highway 1 at Slate 
Lake outlet, 11 miles upstream from 
Birch Lake, and 12.8 miles northwest 
of Isabella.

c625

134

66.1

48.3

Period
of 

record

1934, 
1966, 

1970-73, 
1975-76

1964-67, 
1970-73, 
1975-76

1970-73, 
1975-76

1964-67, 
1970-73, 
1975-76

1970, 
1972-73, 
1975-76

1945J,
1946,

1948-49,
1953-56*,
1971-73,

1976

1911-14*,
1929-30*,
1941-43*,

1967,
1969,
1976

1971-73, 
1975-76

1930, 
1949, 

1971-73, 
1975-76

1970-73, 
1975-76

1953-65*, 
1967-68, 
1972-73, 
1975-76

-Continued

Measurements •

Date Discharge 
(ft 3 /s)

5-26-76 
9- 1-76

5-26-76 
9- 1-76

5-26-76 
9- 1-76

6- 3-76 
9- 1-76

6- 3-76 
9- 1-76

9-21-76

9-21-76

5-27-76 
9- 1-76

5-27-76 
9- 1-76

8-25-76
9-28-76

7- 8-76
8-19-76
9-29-76

7.51
1.33

7.04
0

.03

.51

17.6 
.68

3.08
1.09

6.93
8.04

138
9.84
4.93

t Operated as a continuous-record gaging station.
a Revised.
c Approximately.



DISCHARGE AT PARTIAL-RECORD STATIONS AND MISCELLANEOUS SITES 

Discharge measurements made at low-flow partial-record stations during water year 1976-

Station Station name 
No.

05128500 Pike River near
Embarrass, Minn.

05129105 Pelican River
near Orr, Minn.

Location

05129150

05129280

05129380

05129390

05129650

05129920

05131310

05131320

05131325

05131470

Little Indian 
Sioux River 
near Buyck, 
Minn.

Ash River near 
Ray, Minn.

Rat Root River 
near Littlefork, 
Minn.

East Branch Rat 
Root River near 
Ray, Minn.

Little Fork River 
at Cook, Minn.

Little Fork River 
near Gheen, 
Minn.

Bear River near 
Togo, Minn.

Sturgeon River 
near Togo, 
Minn.

Valley River near 
Rauch, Minn.

Nett Lake River 
near Littlefork, 
Minn.

Drainage 
area 
(mi 2 )

Lake of the Woods basin- -Continued

Lat 47°39'36", long 92°18'54", in NEW* 115 
sec. 25, T.60 N. , R.16 W. , St. Louis 
County, at bridge on County Highway 
373, 5.4 miles west of Embarrass, and 
8.5 miles downstream from Sandy River.

Lat 48°08'09", long 92°45'40", in NEWiE!* 177 
sec. 10, T.65 N. , R.19 W. , St. Louis 
County, at bridge on trail, 4.5 miles 
northeast of Cusson, 5.7 miles north 
east of Orr, and about 10 miles 
upstream from mouth.

Lat 48°08'34", long 92°12'25", in SWWa 72.0 
sec.l, T.65 N. , R.15 W. , St. Louis 
County, at bridge on County Highway 
116 (Echo Trail), 1 mile upstream from 
Range Line Creek, and 15 miles east of 
Buyck.

Lat 48°20'07", long 92°54'57", in SWJsNW!* 54.7 
sec. 33, T.68 N. , R.20 W. , St. Louis 
County, at bridge on county road, 0.5 
mile upstream from Black Duck River, 
8 miles north of Ash Lake, and 14 
miles southeast of Ray.

Lat 48°24'35", long 93°21'55", at center 89.6 
of sec.l, T.68 N., R.24 W. , Koochiching 
County, at bridge on county road, 5.7 
miles southwest of Ericsburg, and 9 
miles east of Littlefork.

Lat 48°26'32", long 93°11'58", on line 
between sees. 29 and 30, T.69 N. , R.22 
W. , Koochiching County, at bridge on 
County Highway 3, 2 miles north of 
Ray.

Lat 47°51'16", long 92°41'56", in KEhSEk 
sec. 13, T.62 N. , R.19 W. , St. Louis 
County, at bridge on U.S. Highway 53, 
0.6 mile west of Cook.

63.9

61.5

Lat 47°51'46", long 92°54'15", i
sec. 16, T.62 N. , R.20 W. , St. Louis 
County, at bridge on State Highway 1, 
2.5 miles east of Meadow Brook, and 
8.5 miles southwest of Gheen.

Lat 47°49'20", long 93°03'04", on line 
between sees. 29 and 32, T.62 N. , 
R.21 W. , St. Louis County, at bridge 
on County Highway 5, 2 miles upstream 
from mouth, and 4.5 miles east of 
Togo.

Lat 47°51'56", long 93°02'07", on line 
between sees. 9 and 16, T.62 N. , 
R.21 W., St. Louis County, at bridge 
on State Highway 1, 2 miles upstream 
from mouth, 3.8 miles west of Meadow 
Brook, and 6 miles northeast of Togo.

c290

c!70

c375

Lat 47°57'28", long 93°11'21", in
sec. 7, T.63 N. , R.22 W. , Koochiching 
County, at bridge on County Highway 
57, 2 miles upstream from mouth, 2 
miles west of Rauch, and 9.5 miles 
northwest of Togo.

68.5

Lat 48°13'00", long 93 C 26'40", in
sec. 8, T.66 N., R.24 W. , Koochiching 
County, at bridge on County Highway 8, 
2.2 miles upstream from mouth, and 13 
miles southeast of Littlefork.

c215

Period
of 

record

1954-65*, 
1973, 
1976

1970-73, 
1975-76

1970-73, 
1975-76

1970-73, 
1975-76

1970-73, 
1975-76

1970-73, 
1975-76

1958-66,
1968, 

1971-73, 
1975-76

1970-73, 
1975-76

1970-73, 
1975-76

1970-73, 
1975-76

1970-73, 
1975-76

1970-73, 
1975-76

517 

-Continued

Measurements

Date Discharge 
(ftVs)

6- 7-76

6- 3-76 
9- 2-76

6- 3-76 
9- 2-76

6- 3-76 
9- 1-76

6- 3-76 
9- 1-76

6- 3-76 
9- 1-76

6- 2-76

6- 2-76
8-16-76
9-16-76

6- 2-76
8-16-76
9-16-76

6- 2-76 
9- 2-76 
9-16-76

6- 3-76
8-16-76
9-16-76

6- 3-76
8-16-76
9-16-76

4.89

38.1
9.67

13.1
2.28

4.55
1.24

2.75
.004

.53 

.01

2.79

27.8
10.9
2.94

21.9
18.9
12.7

95.7
32.3
24.5

2.64
2.02
.62

85.4
1.03
.03

t Operated as a continuous-record gaging station, 
c Approximately.



518 DISCHARGE AT PARTIAL-RECORD STATIONS AND MISCELLANEOUS SITES

Station Station name 
No.

05131510 Beaver Brook near 
Littlefork, 
Minn.

05131600 Bowstring River 
near Talmoon, 
Minn,

*05131750 Big Fork River 
near Bigfork, 
Minn.

05131760 Rice River near 
Bigfork, Minn.

05131770 Gale Brook near 
Bigfork, Minn.

05131870 Big Fork River 
near Effie, 
Minn.

05131880 Bowerman Brook at 
Caldwell Road 
near Effie, 
Minn.

05131900 Caldwell Brook at 
Caldwell Road 
near Effie, 
Minn.

05132200

05132400

05132900

05133200

Sturgeon River 
near Big Falls, 
Minn.

Bear River near 
Littlefork, 
Minn.

Black River near 
Loman, Minn.

West Fork Black 
River near 
Loman, Minn.

Location

Lake of the Woods basin- -Continued

Lat 48°24'12", long 93°30'57", on line 97.4 
between sees. 2 and 11, T.68 N. , R.25 
W. , Koochiching County, at bridge on 
State Highway 217, 1.5 miles upstream 
from mouth, and 1.5 miles east of 
Littlefork.

Lat 47°32'12", long 93°47'45", on line 90.2 
between sees. 23 and 24, T.147 N., 
R.25 W., Itasca County, at bridge on 
State Highway 6, 0.4 mile south of 
Bowstring, and 4.5 miles southwest 
of Talmoon.

Lat 47°44'56", long 93°46'31", in 602 
SEhSEh sec.l, T.149 N., R.25 W. , 
Itasca County, at bridge on State 
Highway 6, 5.5 miles west of Bigfork.

Lat 47°40'28", long 93°39'17", on line 82.8 
between sees. 16 and 21, T.60 N., 
R.26 W., Itasca County, at bridge on 
County Highway 254, 5 miles south of 
Bigfork.

Lat 47°43'22", long 93°39'26", in 
NEJsNWJs sec. 4, T.60 N. , R.26 W. , 
Itasca County, at culvert on 
County Highway 7, 1.5 miles south 
of Bigfork.

Lat 47°57'13", long 93°45'16", in cl,020 
NWWE!* sec. 14, T.63 N. , R.27 W. , 
Koochiching County, at bridge on 
State Highway 6, 0.2 mile upstream 
from Bowerman Brook, 1 mile south 
of County Highway 5, and 9 miles 
northwest of Effie.

during water year 1976--Continued

Drainage
area
(mi 2 )

Period
of

record

Measurements

Date Discharge
(ft 3 /s)

Lat 47°56'44", long 93°45'52", in 
SW%SW% sec. 14, T.63 N. , R.27 W. , • 
Koochiching County, at culvert 
on Caldwell Road, 8 miles north 
west of Effie.

Lat 47°57'15", long 93°52'54", in 122 
NW%SW'« sec. 29, T.152 N. , R.25 W. , 
Koochiching County, at bridge on 
Caldwell Road, 12 miles northwest 
of Effie.

Lat 48°12'57", long 93°55'54", in c280 
NEhSEh sec. 26, T.155 N. , R.26 W. , 
Koochiching County, at bridge on 
County Highway 30, 6.2 miles 
northwest of Big Falls.

Lat 48°24'13", long 93°41'21", on line 105 
between sees. 4 and 9, T.68 N., R.26 
W. , Koochiching County, at bridge 
on County Highway 1, 5.5 miles west 
of Littlefork.

Lat 48°27'19", long 93°49'38", in c280 
SWkSEk sec. 34, T.158 N. , R.25 W. , 
Koochiching County, at end of 
county road, near farm house, 4 
miles southwest of Loman.

Lat 48°31'37", long 93°49'54", in c288 
SE%SWk sec. 3, T.158 N., R.25 W. , 
Koochiching County, at bridge on 
County Highway 82, 1.6 miles 
northwest of Loman.

1970-73, 
1975-76

1969-72, 
1975-76

1970-73, 
1976

1969-72, 
1975-76

1969-72, 
1975-76

1970-72, 
1976

1970-72, 
1975-76

1969-72, 
1975-76

1970-72, 
1975-76

1969-72, 
1975-76

1970-72, 
1975-76

1969-72, 
1975-76

6- 3-76
8-16-76
9-15-76

6- 4-76
8-19-76
9-14-76

6- 4-76
8-17-76
9-14-76

6- 4-76
8-19-76
9-14-76

6- 4-76
8-19-76
9-14-76

6- 2-76
8-19-76
9-15-76

6- 2-76
8-19-76
9-15-76

6- 2-76
8-19-76
9-35-76

6- 2-76
8-19-76
9-15-76

6- 2-76
8-16-76
9-15-76

5-27-76 
8-31-76

5-27-76 
8-31-76

2.18
b.02
.01

15.2
8.34
.29

192
44.1
39.2

9.64
15.6
3.70

.49 

.20 

.006

263
83.6
50.7

.09

1.95 
.44 
.12

42.8
3.94
.02

2.92
1.27
0

34.4 
.76

5.82 
.32

* Also a crest-stage partial-record station.
b Estimated.
c Approximately.



DISCHARGE AT PARTIAL-RECORD STATIONS AND MISCELLANEOUS SITES 

Discharge measurements made at low-flow partial-record stations during water year 1976-

Station Station name 
No.

05134100 North Branch Rapid 
River near 
Baudette, Minn.

05135000 East Fork Rapid 
River near 
Clementson, 
Minn.

05135100 Rapid River at 
Clementson, 
Minn.

05136000 Baudette River 
near Baudette, 
Minn.

05137000 Winter Road River 
near Baudette, 
Minn.

05138000 Lake of the Woods 
County ditch 
No. 1 near 
Williams, Minn.

05200010 Mississippi River 
at Lake Itasca, 
Minn.

'05200445 Mississippi River 
at Bemidji, 
Minn.

05200450 Schoolcraft River 
near Bemidji, 
Minn.

05200850 Turtle River near 
Pennington, 
Minn.

05200920 North Turtle River 
near Pennington, 
Minn.

Location
Drainage 

area 
(mi 2 )

Lake of the Woods basin- -Continued

Lat 48°31'S6", long 94°38'50", in NVftSW* c!80 
sec. 4, T.158 N., R.31 W. , Lake of the 
Woods County, at bridge on County 
Highway 1, 13 miles southwest of 
Baudette.

Lat 48°40'00", long 94°24'33", in NENE^ c300 
sec. 19, T.160 N,, R.29 W. , Koochiching 
County, at Eidems Rapid, 1.9 miles 
upstream from Rapid River, and 2 miles 
southeast of Clementson.

c700Lat 48°41'28", long 94°25'59", in
sec. 12, T.160 N. , R.30 W. , Lake of the 
Woods County, at bridge on State High 
way 11 at Clementson, 0.3 mile upstream 
from mouth.

Lat 48 C 39'25", long 94°37'23", on line 
between sees. 22 and 27, T.160 N. , 
R.31 W. , Lake of the Woods County, 
at bridge on county road, 4 miles 
southwest of Baudette.

45.6

145

17.5

Lat 47 C 14'35", long 95°12'38", in NW^SW* a38.6 
sec. 35, T.144 N., R.36 W. , Clearwater 
County, at first culvert downstream 
from Lake Itasca, at County Highway 38 
in Itasca State Park, 1 mile south of 
town of Lake Itasca, and about 22 
miles southwest of Bemidji.

Lat 47°27'04", long 94°54'23", in NW^NWs c400 
sec. 20, T.146 N. , R.33 W. , Beltrami 
County, at bridge on County Highway 
11, 1.5 miles southwest of intersection 
of U.S. Highway 2 with County Highway 
7 in Bemidji.

Lat 48°42'S1", long 94°41'50", in
sec. 36, T.161 N. , R.32 W. , Lake of the 
Woods County, at bridge on old State 
Highway 11, 4.5 miles west of Baudette.

Lat 48°50'38", long 94°57'32", in NE^NE1* 
sec. 24, T.162 N., R.34 W. , Lake of the 
Woods County, at triple box culvert on 
County Highway 2, 5.2 miles north of 
Williams.

Mississippi River main stem

Schoolcraft River basin

Lat 47 C 24'48", long 94°54'46", in 
sec.31, T.146 N., R.33 W., Beltrami 
County, at bridge on County Highway 2, 
0.1 mile downstream from Lake Planta- 
genet outlet, and 4.6 miles south of 
Bemidji.

Turtle River basin

c!65

Lat 47 C 32'34", long 94°35'52", in 
sec. 15, T.147 N. , R.31 W. , Beltrami 
County, at bridge on County Highway 
20, 7 miles northwest of Pennington.

Lat 47°32'29", long 94°34'02", in 
sec. 23, T.147 N. , R.31 W. , Beltrami 
County, at bridge on County Highway 
20, 0.5 mile upstream from mouth, and 
5.8 miles northwest of Pennington.

c!65

a76.5

Period
of 

record

1969-72, 
1975-76

1970-72, 
1975-76

1969-72, 
1975-76

1969-72, 
1975-76

1969-72, 
1975-76

1969-72, 
1975-76

1964-65,
1967,

1970-71,
1973-74,

1976

1964-65, 
1970-71, 
1973-76

1947, 
1964-65, 
1970-71, 
1973-76

1964-65, 
1970-71, 
1973-76

1964-65, 
1970-71, 
1973-76

519 

-Continued

Measurements

Date Discharge 
(ft j /s)

5-27-76 
8-31-76

5-27-76 
8-31-76

5-27-76 
8-31-76

5-27-76 
8-31-76

5-27-76 
8-31-76

5-27-76 
8-31-76

10-23-75 
5-27-76 
9-30-76

8-14-75 
5-27-76
8-26-76
9-23-76 
9-30-76

8-14-75 
5-27-76
8-26-76
9-30-76

8-12-75 
6- 3-76
8-26-76
9-30-76

8-12-75 
6- 3-76
8-26-76
9-30-76

28.8
2.90

15.5
1.93

85.9
27.8

.41 

.02

14.4 
.84

1.53 
.37

2.11
4.90
.07

dl!5 
64.6 
36.6 
28.0 
28.8

d47.9 
47.6 
15.0 
9.7!

dl!4 
38.9 
18.6 
6.76

d67.1 
18.4 
4.49 
1.16

* Also a crest-stage partial-record station.
a Revised.
c Approximately.
d Not previously published.
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Discharge measurements made at low-flow partial-record stations'during water year 1976-

Station 
No.

OS204400

05205200

05212200

05217000

05220670

*05221020

05222200

05227480

Station name

Boy River at 
Longville, 
Minn.

Boy River near 
Remer, Minn.

Prairie River 
near Nashwauk, 
Minn.

Swan River near 
Warba, Minn.

Willow River near 
Hill City, Minn.

Willow River below 
Palisade, Minn.

Rice River at 
Hassman, Minn.

Ripple River at 
Aitkin, Minn.

05229500 Pine River near 
Jenkins, Minn.

Location

Leech Lake River basin

Drainage 
area 
(mi 2 )

Lat 46°59'00", long 94°12'33", in mkSEh c!60 
sec. 34, T.141 N. , R.28 W. , Cass County, 
at bridge on _S;tate Highway 84, at Girl 
Lake outlet.^t Longville.

Lat 47°04'51", long 94°05'54", in SEhSEh c310 
sec. 28, T.142 N., R.27 W. , Cass County, 
at bridge on County Highway 53, 1.5 
miles upstream from Boy Lake, and about 
9 miles northwest of Remer.

Prairie River basin

Lat 47°29'37", long 93°19'14", in NWSjSWs c220 
sec. 19, T.58 N. , R.23 W. , Itasca 
County, at bridge on County Highway 
336, about 10 miles northwest of 
Nashwauk.

Swan River basin

Lat 47°06'40", long 93°15'50", in SE% 254 
sec. 33, T.54 N. , R.23 W. , Itasca 
County, at bridge on County Highway 
72, 1.2 miles south of Warba, and 
22 miles upstream from mouth.

Willow River basin

Lat 46°54'00", long 93"36'50", on line c!60 
between sees. 14 and 15, T.51 N. , 
R.26 W. , Aitkin County, at bridge 
on U.S. Highway 169, 6 miles south 
of intersection of State Highway 200 
with U.S. Highway 169 at south edge 
of Hill City.

Lat 46°42'36", long 93°33'21", in NWJjNEJj c445 
sec. 30, T.49 N., R.25 W. , Aitkin 
County, at bridge on County Highway 
3, 3.2 miles west of Palisade.

Rice River basin

Lat 46°35'57", long 93°36'47", on line c284 
between sees. 34 and 35, T.48 N., 
R.26 W., Aitkin County, at bridge 
on U.S. Highway 169, 0.5 mile south 
of intersection of U.S. Highways 169 
and 210 at Hassman.

Ripple River basin

Lat 46°31'47", long 93°42'26", in Nb-iNEJs c!25 
sec. 26, T.47 N. , R.27 W. , Aitkin 
County, at bridge on U.S. Highway 169, 
0.2 mile south of intersection of U.S. 
Highway 169 with State Highway 210 in 
Aitkin, and 0.8 mile upstream from 
mouth .

Pine River basin

Lat 46°41'37", long 94°18'14", in NEJsSEJs c285 
sec. 11, T.137 N., R.29 W. , Crow Wing 
County, at bridge on County Highway 15, 
0.8 mile upstream from Upper Whitefish 
Lake, and 3.5 miles northeast of 
Jenkins .

Period
of 

record

1964-65, 
1970-71,

1973, 
1975-76

1954-69*, 
1971, 
1976

1964-65, 
1970-71, 
1973-76

1964-65, 
1970-76

1945,
1949,

1964-65,
1970-71,
1973-76

1964-65, 
1970-71, 

1973, 
1975-76

1964-65, 
1970-71,

1973, 
1975-76

-Continued

Measurements 

Date Discharge 
(ft'/s)

1953-54,
1964-65.
1970-71,

1973,
1975-76

1964-65,
1970-71,

1973,
1975-76

5-24-76
8- 3-76
9- 2-76

5-24-76
8- 3-76
9- 2-76

32.1
17.5
1.8S

65.7
29.3
21.0

8-12-75 
6- 4-76 
9- 3-76

9- 2-76

6- 2-76
8- 2-76
9- 2-76

6- 1-76 
6-18-76
8- 2-76
9- 2-76

6- 2-76
8- 2-76
9- 2-76

6- 2-76
8- 2-76
9- 2-76

5-24-76
8- 3-76
9- 3-76

d21.1 
18.0 
4.33

20.7

27.0
23.9
13.1

82.0
76.0
48.4
23.2

16.2
13.9

.10

3.48
5.71
1.16

75.4
38.3
11.4

* Also a crest-stage partial-record station.
t Operated as a continuous-record gaging station.
c Approximately.
d Not previously published.
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Discharge measurements made at low-flow partial-record stations during water year 1976--Continued

Measurements 

Station name Location area of DateStation 
No.

05235500 Little Pine River 
near Cross Lake, 
Minn.

Drainage Period
area of
(mi 2 ) record

05242960

05243725

05243730

05243740

05243750

05244340

05244350

05244355

Crow Wing River 
near Hubbard, 
Minn.

Straight River 
near Park 
Rapids, Minn.

Fishhook River 
near Hubbard, 
Minn.

Long Lake outlet 
at Hubbard, 
Minn.

Shell River near 
Hubbard, Minn.

Leaf River near 
Bluffton, Minn.

Leaf River near 
Wadena, Minn.

Union Creek near 
Wadena, Minn.

05244360 Leaf River near 
Verndale, Minn.

05244370 Wing River near 
Hewitt, Minn.

05244380 Wing River near
Verndale, Minn.

05244400 Wing River below 
Verndale, Minn.

a Revised.
c Approximately.

Pine River basin- -Continued

Lat 46°37'48", long 93°59'04", in SW%SW?i 
sec. 33, T.137 N., R.26 W. , Crow Wing 
County, at bridge on county road, 5 
miles upstream from mouth, 6 mile5 . 
southeast of town of Cross Lake, and 
about 10 miles north of Crosby.

Crow Wing River basin'

Lat 46°50'48", long 94°52'29", in NE^NE^ 
sec. 20, T.139 N., R.33 W. , Hubbard 
County, at bridge on State Highway 87, 
at Third Crow Wing Lake outlet, and 
6.6 miles east of Hubbard.

Lat 46°52'30", long 95°03'56", in 
sec. 11, T.139 N., R.35 W. , Hubbard 
County, at bridge on U.S. Highway 71,

. 3.2 miles south of Park Rapids, and 
3.7 miles northwest of Hubbard.

Lat 46°51'48", long 95°01'30", in 
sec. 18, T.139 N. , R.34 W. , Hubbard 
County, at bridge on State Highway 87, 
0.5 mile downstream from Straight 
River, 2 miles northwest of Hubbard, 
and 4.4 miles southeast of Park Rapids.

Lat 46°50'28", long 95°00'44", in SW^Ws 
sec. 20, T.139 N., R.34 W. , Hubbard 
County, at bridge on State Highway 87, 
at Hubbard.

Lat 46°49'47", long 95°01'53", in 
sec. 30, T.139 N., R.34 W. , Hubbard 
County, at bridge on county road, just 
downstream from -Fishhook River, and 
1.2 miles southwest of Hubbard.

Lat 46°26'57", long 95°16'13", in SEkWk 
sec. 6, T.134 N., R.36 W. , Otter Tail 
County, at bridge on County Highway 
143, 2.2 miles southwest of Bluffton, 
and 4.6 miles northeast of Deer Creek.

Lat 46°28'09", long 95°10'33", in NWWWs 
sec. 36, T.135 N., R.36 W. , Otter Tail 
County, at bridge on County Highway 
75, 2 miles northwest of Wadena.

Lat 46°28'13", long 95°05'40", on line 
between sees. 28 and 33, T.135 N. , 
R.35 W., Wadena County, at bridge on 
county road, 0.1 mile east of U.S. 
Highway 71, and 3 miles northeast of 
Wadena.

Lat 46°29'28", long 95°00'34", on line 
between sees. 19 and 20, T.135 N. , 
R.34 W. , Wadena County, at bridge on 
County Highway 22, 6.4 miles north 
of Verndale.

Lat 46°21'16", long 95°05'35", on line 
between sees. 3 and 4, T.I 33 N. , 
R.35 W. , Todd County, at bridge on 
county road, 2 miles north of Hewitt.

Lat 46°23'26", long 95°03'44", in
sec. 26, T:i34 N., R.35 W. , Wadena
County, at bridge on County Highway
1, 2.5 miles west of Verndale.

Lat 46°26'28", long 95°00'02", on line 
between sees. 5 and 8, T.134 N. , 
R.34 W., Wadena County, at bridge on 
County Highway 4, 3.1 miles north of 
Verndale.

c!95

c218

53.2

c374

22.5

c600

a!67

334

21.2

a424

136

144

a!52

1964-65, 
1970-71,

1973, 
1975-76

1930-31, 
1964-66, 
1970-71,

1973, 
1975-76

1970-71,
1973, 

1975-76

1964-66, 
1970-71,

1973, 
1975-76

1967-71 
1973, 
1976

1964-71,
1973-74,

1976

5-24-76
8- 3-76
9- 3-76

8- 5-76
9- 7-76

10-16-75 
6- 2-76
8- 4-76
9- 9-76

6- 2-76
8- 4-76
9- 9-76

Discharge 
(ftVs)

11.7
5.12
2.86

58.2
45.6

58.2
48.6
35.2
40.8

83.6 
54.S 
56.3

1964-66, 
1970-71 , 

1973, 
1975-76

1964-66, 
1970-71, 

1973, 
1975-76

1970-71, 
1973, 
1976

10-15-75 
6- 2-76 
8- 5-76 
9- 8-76

10-15-75 
6- 2-76 
8- 5-76 
9- 8-76

6- 4-76 
8- 4-76 
9- 9-76

17.1 
14.0 
10.2 
6.49

162 
143 
68.4 
75.0

14.4 
5.36 
.06

1968,
1970,

1973-74,
1976

1968,
1970,

1973-74,
1976

6- 3-76
8- 3-76
9- 9-76

6- 3-76

27.4
13.8
2.47

4.86

1964-66, 
1968-71, 
1973-74, 

1976

1967-74, 
1976

6- 3-76 
8- 3-76 
9- 8-76

6- 4-76

41.4 
13.8 
4.24

6.07

9- 9-76

6- 4-76 
8- 4-76

2.47

16.2
6.45
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Station 
No.

05244403

05244410

05244420

*05244440

Discharge measurements made at low-flow partial-record stations during water year 1976--Continued

Measurements 

Station name Location area of Date
Drainage 

area 
(mi 2 )

Period
of 

record

Wing River near 
Wadena, Minn.

Redeye River at 
Sebeka, Minn.

Redeye River near 
Aldrich, Minn.

Leaf River near 
Aldrich, Minn.

05244460 Partridge River 
at Aldrich, 
Minn.

05244470 Partridge River 
near Aldrich. 
Minn.

05244540 Mosquito Creek 
at Motley, 
Minn.

05245200 Eagle Creek at 
Browerville, 
Minn.

05261520 Nokasippi River 
below Fort 
Ripley, Minn.

05262500

05263000

05265500

Fletcher Creek at 
Camp Ripley 
Junction, Minn.

Elk River near 
Little Falls, 
Minn.

Swan River near 
Flensburg, Minn.

Crow Wing River basin- -Continued

Lat 46°28'13", long 94°59'23", in SEkSEk ' 162 
sec. 29, T.135 N. , R.34 W. , Wadena 
County, at bridge on county road, 1 
mile upstream"; from mouth, 5 miles north 
of Verndale^aand 7 miles northeast of 
Wadena.

Lat 46°37'44", long 95°05'42", in NE^NE!* 
sec. 4, T.136 N. , R.35 W. , Wadena 
County, at bridge on U.S. Highway 71, 
at Sebeka.

Lat 46°29'58", long 94°54'30", on line 
between sees. 13 and 24, T.135 N. , 
R.34 W. , Wadena County, at bridge on 
County Highway 7, 1.5 miles upstream 
from mouth, 3.5 miles north of Central, 
and 8.5 miles north of Aldrich.

Lat 46°27'25", long 94°50'29", in SW^SW^ 
sec. 34, T.135 N. , R.33 W. , Wadena 
County, at bridge on County Highway 29, 
2.3 miles upstream from mouth, and 7 
miles northeast of Aldrich.

Lat 46°22'31", long 94°56'28", in NWIsSWIs 
sec. 35, T.134 N. , R.34 W. , Wadena 
County, at bridge on U.S. Highway 10, 
at Aldrich.

Lat 46°25'02", long 94°50'28", in NWSjSWJj 
sec. 15, T.134 N. , R.33 W. , Wadena 
County, at bridge on County Highway 
29, 0.7 mile upstream from mouth, and 
5.5 miles northeast of Aldrich.

Lat 46°20'39", long 94°38'18", in SE^SWIs 
sec. 7, T.133 N. , R.31 W. , Cass County, 
at bridge on State Highway 210, 0.2 
mile upstream from mouth, and 0.6 mile 
northeast of Motley.

Lat 46°05'35", long 94 0 51'53", in SE^SWSj 
sec. 5, T.130 N., R.33 W. , Todd County, 
at bridge on County Highway 21, 0.5 
mile upstream from mouth-, and 0.5 mile 
north of Browerville.

Nokasippi River basin

Lat 46°12'02", long 94°19'03", on line 
between sees. 13 and 24, T.43 N., 
R.32 W. , Crow Wing County, at bridge 
on County Highway 2, 3 miles northeast 
of Fort Ripley.

Fletcher Creek basin

Lat 46°03'46", long 94°19'39", i 
sec.l, T.41 N., R.32 W. , Morrison 
County, at box culvert on U.S. Highway 
371, 0.5 mile upstream from mouth, and 
0.6 mile south of Camp Ripley Junction.

Elk River basin

Lat 46°01'13", long 94°22'38", in NWWE^ 
sec. 6, T.129 N. , R.29 W. , Morrison 
County, at bridge on County Highway 
13, 1 mile upstream from mouth, and 3 
miles north of Little Falls.

Swan River basin

Lat 45°56'03", long 94°34'57", in SWkSEk 
sec. 33, T.129 N. , R.31 W. , Morrison 
County, at bridge on county road, 2.8 
miles southwest of Flensburg.

138

221

860

84.4

93.5

a53.4

77.0

178

19.2

152

137

1967-71,
1973-74,

1976

1968-71,
1973, 

1975-76

1964-66, 
1968-71, 
1973-76

1968, 
1970-76

1967-68, 
1970,

1973-74, 
1976

1964-71, 
1973-76

1964-66,
1970-71,

1973,
1976

1970-71 
1973, 
1976

1968-70, 
1975-76

1969-70, 
1975-76

1968-70, 
1973-76

1969-70, 
1975-76

9- 9-76

Discharge 
(ft'/s)

5.64

6- 4-76
8- 4-76
9- 7-76

6- 3-76
8- 3-76
9- 8-76

10-16-75
6- 2-76
6-17-76
7-27-76
8- 3-76
9- 8-76

6- 4-76

10-16-75
6- 2-76
8- 3-76
9- 8-76

6- 2-76
8- 2-76
9- 7-76

6- 4-76
8- 3-76
9- 7-76

10.1
.22
.02

24.2
4.20
2.33

105
112
251
43.4
31.9
16.3

.15

5.70
3.98
1.68
1.80

4.36
.92
.37

3.24
.70
.20

9- 3-76

9-28-76

6- 3-76 
9-28-76

9-24-76

5.00

3.73
0

* Also a crest-stage partial-record station, 
a Revised.
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Discharge measurements made at low-flow partial-record stations during water year 1976-

Station Station name 
No.

05265700 Swan River near 
Little Falls, 
Minn.

05267200

05267400

North Branch Two 
Rivers near 
Bowlus, Minn.

Two Rivers near 
Bowlus, Minn.

05267580 Spunk Creek near 
Royal ton, Minn.

05267700 Platte River near 
Harding, Minn.

05267810 Big Mink Creek 
near Pierz, 
Minn.

05267830 Little Mink Creek 
near Pierz, 
Minn.

05267890 Skunk River near 
Pierz, Minn.

'05267900

05267930

OS267950

Hillman Creek 
near Pierz, 
Minn.

Skunk River near 
Buckman, Minn.

Buckman Creek 
near Buckman, 
Minn.

Location 

Swan River basin--Continued

Drainage 
area 
(mi 2 )

Lat 45°56'00", long 94°24'34", in NWSjNWs 167 
sec.l, T.128 N., R.30 W. , Morrison 
County, at bridge on State Highway 
238, 2.4 miles upstream from mouth, 
and 3 miles southwest of Little Balls.

North Branch Two Rivers basin

Lat 45°49'56", long 94°21'38", in 
sec.-S, T.127 N. , R.29 W. , Morrison 
County, at bridge on County Highway 
224, 0.3 mile upstream from mouth, and 
2.2 miles northeast of Bowlus.

Two Rivers basin

Lat 45°49'19", long 94°21'45", in SlfteSWs 
sec. 8, T.127 N. , R.29 W. , Morrison 
County, at bridge on County Highway 
25, 0.5 mile upstream from mouth, and 

• 2 miles east of Bowlus.

Spunk Creek basin

Lat 45°47'04", long 94°18'S4", in SW^NE^ 
sec. 27, T.127 N. , R.29 W. , Morrison 
County, at bridge on County Highway 
21, 1.5 miles upstream from mouth, and 
3.5 miles southwest of Royal ton.

Platte River basin

Lat 46°05'27", long 94°06'10", on line 
between sees. 26 and 27, T.42 N., 
R.30 W. , Morrison County, at triple 
box culvert on State Highway 25, 3.5 
miles southwest of Harding.

Lat 46°00'22", long 94°10'00", on line 
between sees. 29 and 30, T.41 N., 
R.30 W. , Morrison County, at bridge 
on county road, 3.6 miles northwest 
of Pierz.

Lat 45°S9'12", long 94°11'15", on line 
between sec. 31, T.41 N., R.30 W. , and 
sec. 36, T.41 N. , R.31 W. , Morrison 
County, at bridge on County Highway 
255, 4.1 miles west of Pierz.

Lat 45°59'00", long 94°04'52", on line 
between sec. 9, T.40 N., R.30 W. , and 
sec. 36, T.41 N. , R.30 W. , Morrison 
County, at double box culvert on 
County Highway 39, 1.1 miles east of 
Pierz.

Lat 45°S8'27", long 94°04'21", in NE^SE^ 
sec. 9, T.40 N. , R.30 W. , Morrison 
County, at bridge on county road, 1.1 
miles upstream from mouth, and 1.5 
miles east of Pierz.

Lat 4S°55'56", long 94°10'41", in SENSE'S 
sec. 27, T.40 N. , R.31 W. , Morrison 
County, at bridge on county road, 4.6 
miles northwest of Buckman.

Lat 45°54'42", long 94°11'58", on line 
between sec. 4, T.39 N. , R.31 W. , and 
sec. 33, T.40 N. , R.31 W. , Morrison 
County, at bridge on county road, 5.2 
miles northwest of Buckman.

23.0

158

83.6

101

18.6

18.8

55.6

46.7

133

32.8

Period
of 

record

1968-70, 
1975-76

1969-70, 
1973-76

1968-70, 
1975-76

1968-70, 
1973-76

1969-70, 
1975-76

1969-70, 
1975-76

1969, 
1975-76

1969-70, 
1973-76

1963-65, 
1968-70, 
1975-76

1969-70, 
1973-76

1969, 
1975-76

523 

-Continued

Measurements

Date Discharge 
(ft'/s)

9-30-76

6- 3-76 
9-30-76

9-30-76

6- 3-76
8-18-76
9-29-76

9-28-76

9-28-76

9-28-76

6- 4-76 
9-28-76

9-28-76

6- 4-76 
9-28-76 
9-29-76

9-29-76

2.37

2.20 
.78

.27

11.9 
.53 
.35

.23

.22

6.06
3.14

b.20

9.60
3.49
4.33

.31

* Also a crest-stage partial-record station. 
b Estimated.
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Discharge measurements made at low-flow partial-record stations during water year 1976-

Station
No.

OS267970

Station name

Rice Creek near 
Little Falls, 
Minn.

Location
Drainage 

area 
(mi 2 )

*05268000 Platte River at 
Royal ton, Minn.

05268500

05268700

05269800

05270110

05270130

05270150

05270180

05270210

OS270230

05270250

Little Rock Creek 
near Royal ton, 
Minn.

Little Rock Creek 
at Rice, Minn.

Watab River near 
Sartell, Minn.

Sauk River near 
Little Sauk, 
Minn.

Ashley Creek at 
Westport, Minn.

Ashley Creek near 
Sauk Centre, 
Minn.

Sauk River at 
Sauk Centre, 
Minn.

Adley Creek near 
Me!rose, Minn.

Sauk River at 
New Munich, 
Minn.

Stearns County 
ditch No. 44 
near New 
Munich, Minn.

Platte River basin- -Continued

Lat 45°57'21", long 94°14'14", on line 37.8 
between sees. 17 and 20, T.40 N. , 
R. 31 W. , Morrison County, at triple 
culvert on cdtinty road, 0.7 mile 
upstream frofe Rice Lake, and 6.1 
miles east of Little Falls.

Lat 45°50'43",' s; long 94°17'40", in SE%NW*j 335 
sec. 26, T.39 N. , R.32 W. , Morrison 
County, at bridge on County Highway 
27, 0.6 mile north of Royal ton, and 
6.6 miles upstream from mouth.

Little Rock Creek basin

Lat 45°49 I SO", long 94"12'02", .in SE%NE% 34.2 
sec. 33, T.39 N. , R.31 W. , Morrison 
County, at triple box culvert on 
County Highway 26, 4.5 miles east of 
Royal ton.

Lat 4S°45'48", long 94°12'15", in WkUEk 73.4 
sec. 28, T.38 N. , R.31 W. , Benton 
County, at bridge on County Highway 
12, at northeast corner of Rice, and 2 
miles upstream from Little Rock Lake.

Watab River basin

Lat 4S°37'09", long 94°13'38", in NE%SE% 90.1 
sec. 20, T.125 N. , R.28 W. , Stearns 
County, at bridge on county road, 1.1 
miles west of Sartell.

Sauk River basin

Lat 45 0 50'47", long 94°54'47", in NE%NE* 191 
sec. 2, T.127 N. , R.34 W. , Todd County, 
at bridge on county road, 1.1 miles 
south of Little Sauk.

Lat 45 e 43'10", long 95°10'50", on line 
between sees. 14 and 15, T.126 N. , 
R.36 W. , Pope County, at bridge on 
county road, 0.7 mile northwest of 
Westport.

Lat 45°46'46", long 94°58'52", in NW%SE% 
sec. 29, T.127 N., R.34 W. , Todd County, 
at bridge on County Highway 11, 3 miles 
north of Sauk Centre,

Lat 45»43'22", long 94°56'17", in SW%NE% 
sec. 15, T.126 N., R.34 W. , Stearns 
County, at bridge on County Highway 
186 in Sauk Centre, 2.1 miles down 
stream from Sauk Lake.

Lat 4S°41'00", long 94°46'13", in NE%NE% 
sec. 36, T.126 N. , R. 33 W. , Stearns 
County, at culvert on County Highway 
168, 0.1 mile upstream from mouth, and 
2.2 miles east of Melrose.

Lat 45 e 37'32", long 94°4S'39", in 
sec. 19, T.125 N. , R.32 W. , Stearns 
County, at bridge on County Highway 30, 
0.5 mile southwest of New Munich.

Lat 45°3S I S8", long 94°46'03", in NE%NE% 
sec. 36, T.125 N. , R.33 W. , Stearns 
County, at bridge on county road, 0.4 
mile upstream from mouth, and 2.3 
miles southwest of New Munich.

24.1

113

a367

87.8

559

29.9

Period
of 

record

1969-70, 
1975-76

1929-36*, 
1937, 
1969, 
1976

1969-70, 
1973-76

1969-70, 
1975-76

1969-70, 
1974, 
1976

1969-70, 
1975-76

1970-71,
1973-74,

1976

1968-70, 
1974, 
1976

1969-70, 
1974, 
1976

1969-70, 
1975-76

1968-70, 
1974, 
1976

1969-70, 
1974, 
1976

-Continued

Measurements

Date Discharge 
(ft»/s)

9-29-76

6- 3-76
8-17-76
9-29-76

6- 3-76
8-17-76
9-29-76

8-17-76

8-18-76

9-24-76

8-18-76

8-17-76

8-17-76

8-17-76

8-17-76

8-18-76

1.19

53.9
5.43
3.89

3.69 
.67 
.69

7.70

5.27

1.74

.85

.32

7.51

1.25

13.4

* Also a crest-stage partial-record station.
t Operated as a continuous-record gaging station.
a Revised.
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Discharge measurements made at low-flow partial-record stations during water year 1976-

Station
No.

05270280

05270350

05270455

*05272300

05273498

Station name

Getchell Creek 
near New 
Munich, Minn.

Sauk River near 
Farming, Minn.

Mill Creek at 
Rockville, 
Minn.

Johnson Creek 
near St. 
Augusta,
Minn.

Clearwater 
River above 
Clearwater,
Minn.

05273990 Mayhew Creek near 
St. Cloud, Minn.

05274000 Elk River.near
St. Cloud, Minn.

05274300

05274380

05274480

Rice Creek near 
Clear Lake, 
Minn.

Elk River near 
Becker, Minn.

Snake River near 
Big Lake, Minn.

05274700 St. Francis River 
at Santiago, 
Minn.

05274900 St. Francis River 
near Big Lake, 
Minn.

Location

Sauk River basin- -Continued

Lat 45°34'36", long 94°45'50", in 
sec.l, T.124 N., R.33 W. , Stearns 
County, at bridge on County Highw 
12, 0.5 mile upstream from mouth, 
4 miles south of New Munich. •

Lat 45°29'56", long 94°37'44", in 
sec. 6, T.123 N., R. 31 W. , Stearns 
County, at bridge on county road, 1.9 
miles southwest of Farming.

Lat 45°28'20", long 94°20'21", on line 
between sees. 9 and 16, T.123 N. , 
R.29 W. , Stearns County, at bridge 
on State Highway 23, at Rockville, 
and 0.2 mile upstream from mouth.

Johnson Creek basin

Lat 45°27'49", long 94°09'19", in mhSTHh 
sec. 13, T.123 N., R.28 W. , Stearns 
County, at bridge on County Highway 
7, 1.0 mile south of St. Augusta, and 
3.3 miles upstream from mouth.

Clearwater River basin

Drainage 
area
(mi 2 )

65.7

a766

51.6

46.7

Lat 45°24'40", long 94°03'41", in
sec. 3, T.122 N. , R.27 W. , at Wright- 
Stearns County line, at culvert on 
county road at southwest corner of 
Clearwater.

Elk River basin

a!74

Lat 45°35'14", long 94°02'35", in 
sec. 26, T.36 N. , R.30 W. , Benton 
County, 300 ft upstream from mouth, 
500 ft northwest of Elk River bridge 
on State Highway 95, and 6 miles east 
of St. Cloud.

Lat 45°35'13", long 94°02'24", in NE^NJft 
sec. 26, T.36 N. , R.30 W. , Benton 
County, at bridge on State Highway 
95, 300 ft downstream from Mayhew 
Creek, and 6 miles east of St. Cloud.

Lat 45°29'57", long 93°58'28", in KEkWh 
sec. 29, T.35 N. , R.29 W. , Sherburne 
County, at bridge on County Highway 
61, 1.0 mile upstream from mouth, and 
3.8 miles northeast of Clear Lake.

Lat 45°26'11", long 93°54'07", on line 
between sees. 13 and 14, T.34 N. , 
R.29 W. , Sherburne County, at bridge 
on State Highway 25, 2.2 miles north 
west of Becker.

Lat 45°23'18", long 93*46'28", in SWsSWt 
sec. 36, T.34 N. , R.28 W. , Sherburne 
County, at culvert on County Highway 
73, 0.9 mile upstream from mouth, and 
4.1 miles northwest of Big Lake.

Lat 45°32'30", long 93°48'50", in NE% 
sec. 10, T.35 N. , R.28 W. , Sherburne 
County, 0.2 mile east of Santiago, 
and 0.4 mile upstream from bridge on 
county road.

Lat 45°23'07", long 93°44'02", in 
sec. 5, T.33 N. , R.27 W. , Sherburne 
County, 3.6 miles north of Big Lake, 
and 4 miles upstream from mouth.

53.2

137

39.6

a250

31.9

87.4

209

Period
of 

record

1969-70, 
1974, 
1976

1969-70, 
1974, 
1976

1969-70, 
1974, 
1976

1964-65, 
1967-71, 
1973-76

1969-70, 
1974, 
1976

1968-70, 
1974, 
1976

1968-70, 
1974, 
1976

1969-70, 
1974, 
1976

1969-70, 
1974, 
1976

1969-70, 
1974, 
1976

1963,
1965-70*,

1971,
1976

1965-70*, 
1971, 
1976

525 

-Continued

Measurements

Date Discharge 
(ftVs)

8-18-76 b.005

t-17-76 17.4

8-17-76 2.01

8-18-76 4.01

i-20-76 1.13

8-19-76 .35

t-18-76 2.57

8-19-76 b.17

8-19-76 9.57

i-20-76 2.65

i-19-76 1.25

i-20-76 15.3

* Also a crest-stage partial-record station, 
t Operated as a continuous-record gaging station, 
a Revised, 
b Estimated.
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Discharge measurements made at low-flow partial-record stations during water year 1976-

Station 
No.

05276000

05278150

05278340

05278400

05278830

05278835

05278950

05284500

05284660

05284710

05284810

Station name

North Fork Crow 
River near 
Regal, Minn.

Washington Creek 
near Kingston, 
Minn.

North Fork Crow 
River near 
Delano, Minn.

North Fork Crow 
River near 
Rockford, Minn.

Buffalo Creek 
near Buffalo 
Lake, Minn.

Renville County 
Judicial ditch 
No. 15 near 
Buffalo Lake, 
Minn.

Buffalo Creek 
near Plato, 
Minn.

Rum River at 
Onamia, Minn.

Rum River near 
Milaca, Minn.

West Branch Rum 
River at 
Princeton, 
Minn.

Green Lake Brook 
at West Point, 
Minn.

Location

Crow River basin

Lat 45°22'45", long 94°47'40", in Sh 
sec.ll, T.122 N., R.33 W., Kandiyohi 
County, at bridge on county road, 3 
miles southeast of Regal.

Lat 45"09'47", l^ong 94°18'43", in 
NWWW?s sec.34, T.120 N., R.29 W., 
Meeker County, at bridge on County 
Highway 4, 2.1 miles south of 
Kingston.

Lat 45 0 05'22", long 93°52'07", on line 
between sees.29 and 30, T.119 N., 
R.25 W., Wright County, at bridge 
on State Highway 25, 5 miles north 
west of Delano, 5.2 miles south of 
Buffalo, and 9.5 miles upstream 
from confluence with South Fork.

Lat 45"05'44", long 93"47'18", in 
SE%SE% sec.23, T.119 N., R.25 W., 
Wright County, at bridge on county 
road, 2.7 miles west of Rockford.

Lat 44"46'05", long 94"32'48", in 
SW%NE% sec.15, T.115 N., R.31 W., 
Renville County, at bridge on 
County Highway 25 just upstream 
from right bank tributary, 2 miles 
northwest of Stewart, and 2 miles 
northeast of town of Buffalo Lake.

Lat 44 i 46'05", long 94"32'55", in 
NOSE'S sec.15, T.115 N. , R.31 W. , 
Renville County, 0.1 mile upstream 
from mouth, in vicinity of County 
Highway 25 bridge over Buffalo 
Creek, 2 miles northwest of Stewart, 
and 2 miles northeast of town of 
Buffalo Lake.

Lat 44"48'03", long 94°02'24", in 
NINE'S sec.2, T.115 N. , R.27 W. , 
McLeod County, at bridge on County 
Highway 9, 2 miles north of Plato, 
and 6 miles northeast of Glencoe.

Rum River basin

Lat 46"03'40", long 93"39'43", in 
mkSEh sec.6, T.41 N. , R.26 W., 
Mille Lacs County, at bridge on 
U.S. Highway 169, 0.2 mile up 
stream from Black Brook, and 
0.8 mile south of Onamia.

Lat 45"46'44", long 93°39'29", on line 
between sees.13 and 24, T.38 N., 
R.27 W., Mille Lacs County, at 
bridge on County Highway 9, 1.8 
miles north of Milaca.

Lat 45"34'24", long 93"34'47", in 
NWSjNESj sec. 33, T.36 N., R.26 W. , 
Mille Lacs County, at bridge on 
U.S. Highway 169 at Princeton, 
0.1 mile upstream from mouth.

Lat 45"33'49", long 93"23'20", in 
NESjSESj sec.36, T.36 N. , R.25 W. , 
Isanti County, at bridge on State 
Highway 47, 0.2 mile upstream 
from mouth, and 0.5 mile north 
of West Point.

Drainage 
area 
(mi 2 )

215

81.0

cl,250

127

94.9

407

464

671

184

29.7

Period
of 

record

1943-54*,
1969-71,
1973-74,

1976

1969-71, 
1976

1969-72, 
1976

1909-10J, 
1976

1969-72, 
1975-76

1969-72, 
1975-76

1969-72, 
1975-76

1910-12*,
1946-47,
1952-53,

1965, 
1968-70,

1973, 
1975-76

1968-70, 
1975-76

1961, 
1965, 

1968-70, 
1975-76

1965, 
1969-70, 
1975-76

-Continued

Measurements 

Date Dischargedischarge 
(ftVs)

8-19-76 .04

5-12-76 0

i-10-76 29.2

i-20-76 25.2

8- 9-76 .21

J-10-76 .41

8-11-76

9-23-76

9-29-76

8-12-76

8-12-76

.13

11.3

4.06

3.51

i Operated as a continuous-record gaging station, 
c Approximately.
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Station 
No.

05284950

05284970

05285300

05285800

05286300

Discharge measurements made at low-flow partial-record stations during water year 1976--Continued

Measurements 
Drainage Period 

Station name Location area of Date
Drainage 

area 
(mi 2 )

Period
of 

record

Stanchfield Creek 
at Springvale, 
Minn.

Lower Stanchfield 
Creek near 
Grandy, Minn.

Long Lake outlet 
near Isanti, 
Minn.

Seelye Brook near 
St. Francis, 
Minn.

Cedar Creek near 
Anoka, Minn.

05286800 Trott Brook near 
Nowthen, Minn.

05292400 Stony Run at
Odessa, Minn.

05292900 South Fork Yellow 
Bank River near 
Bellingham, Minn.

05293003 Lac qui Parle 
County ditch 
No. 13 near 
Bellingham, Minn.

05293006 Five Mile Creek 
near Correll, 
Minn.

05293370 Pomme de Terre 
River near 
Elbow Lake, 
Minn.

05293600 Mud Creek near 
Morris, Minn.

a Revised.
b Estimated.
c Approximately.

Rum River basin--Continued

Lat 45°36'58", long 93°18'06", on line 
between sees.11 and 14, T.36 N. , ,.. 
R.24 W., Isanti County, at bridg^ on 
County Highway 32, 1 mile south OTT 
Springvale, and 3 miles northeastr 
of Walbo. ,

Lat 45°37'50", long 93°13'46", in
sec. 5, T.36 N. , R.23 W. , Isanti County, 
at culvert on County Highway 6, 0.1 
mile downstream from Little Stanchfield 
Lake, and 1.9 miles southwest of Grandy.

Lat 45°26'31", long 93°19'14", on line 
between sees. 10 and 15, T.34 N., 
R.24 W. , Isanti County, at culvert 
on county road, 4.5 miles northeast 
of St. Francis, and 5.3 miles south 
west of Isanti.

Lat 45°21'58", long 93°22'20", in SW3jNE% 
sec. 7, T.33 N. , R.24 W. , Anoka County, 
at bridge on County Highway 55,- 0.9 
mile upstream from mouth, and 1.6 
miles south of St. Francis.

Lat 45°17'57", long 93°21'59", in
sec. 32, T.33 N. , R.24 W. , Anoka County, 
at bridge on county road, 0.5 mile up 
stream from mouth, 4.3 miles southwest 
of Cedar, and 7 miles north of Anoka.

Lat 45°17'16", long 93°25'08", in SWtSEk 
sec. 2, T.32 N., R.25 W. , Anoka County, 
at bridge on State Highway 47, 0.8 
mile upstream from mouth, and 3.9 
miles southeast of Nowthen.

Minnesota River basin

Lat 45°16'09", long 96°20'36", on line 
between sees. 20 and 29, T.121 N. , 
R.45 W. , Big Stone County, at culvert 
on U.S. Highway 75, 0.8 mile northwest 
of Odessa, and 1 mile upstream from 
mouth .

Lat 45°10'31", long 96°21'14", in 
sec. 25, T.120 N. , R.46 W. , Lac qui 
Parle County, at bridge on county road, 
0.7 mile upstream from North Fork, and 
4.4 miles northwest of Bellingham.

Lat 45°11'21", long 96°14'21", near 
center of sec. 24, T.120 N. , R.45 W. , 
Lac qui Parle County, at bridge on 
county road, 3 miles upstream from 
mouth, and 4 miles northeast of 
Bellingham.

Lat 45°13'21", long 96°06'56", in
sec. 12, T.120 N., R.44 W. , Big Stone 
County, at culvert on State Highway 7, 
2.3 miles east of Correll, and 3.5 
miles upstream from mouth.

92.6

40.9

15.4

a37.5

Lat 45°59'06", long 95°53'37", in 
sec. 13, T.129 N., R.42 W. , Grant 
County, at bridge on county road, 1 
mile downstream from Pomme de Terre 
Lake, and 4 miles east of Elbow Lake.

Lat 45°32'26", long 95"54'44", on line 
between sees. 22 and 23, T.124 N., 
R.42 W. , Stevens County, at culvert 
on U.S. Highway 59, 1 mile upstream 
from mouth, and 3 miles south of 
Morris.

a84.8

72.0

125

199

46.0

85.3

c334

c!37

1965, 
1968-70, 
1975-76

1969-70, 
1975-76

1965, 
1969-70, 
1975-76

1965,
1969-70,

1974,
1976

1965,
1968-70,

1974,
1976

1965, 
1969-70, 
1974-76

1963-64,
1970, 

1973-76

1963-64,
1970, 

1973-76

1963-64,
1970, 

1973-76

1963-64, 
1970, 

1973-76

1963-65,
1970, 

1973-76

1963-65,
1970, 

1973-76

Discharge 
(ftVs)

9-23-76 2.52

8-13-76

8-12-76

10- 6-75

10- 6-75 
8-13-76

8-13-76

8-19-76

8-19-76

8-19-76

8-19-76

8-18-76

8-19-76

2.61

.56

5.56

36.5
20.8

5.76

.06

.15

.39

b.Ol

.02
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Station 
No.

05294500

05299600

05299800

05302980

05303280

Discharge measurements made at low-flow partial-record stations during water year 1976--Continued

Measurements 

Station name Location area of Date
Drainage Period

area of
(mi 2 ) record

Discharge

Emily Creek near 
Louisburg, Minn.

Lazarus Creek 
near Canby, 
Minn.

West Branch Lac 
qui Parle River 
at Dawson, Minn.

Lake Emily outlet 
near Hancock, 
Minn.

East Branch
Chippewa River 
at Terrace, 
Minn.

05303350 East Branch
•Chippewa River 
near Swift 
Falls, Minn.

05303400 Mud Creek near 
Swift Falls, 
Minn.

05303430 Mud Creek near 
Benson, Minn.

05303470 East Branch
Chippewa River 
near Benson, 
Minn.

05304800 Dry Weather Creek 
near Montevideo, 
Minn.

*05305200 Spring Creek near 
Montevideo, 
Minn.

05311100

05311350

05313670

Palmer Creek near 
Granite Falls, 
Minn.

Yellow Medicine 
River near 
Minneota, Minn.

Hawk Creek near 
Clara City, 
Minn.

Minnesota River basin--Continued

Lat 45°05'38", long 96°00'02", in NE4rNE% 34.4 
sec.26, T.119t N., R.43 W., Lac qui 
Parle County^at twin culverts on 
county road,£jL,mile upstream from 
mouth, and 9.7 miles southeast of 
Louisburg.

Lat 44°49'16"/ :long 96°11'43", on line c!20 
between sees.29 and 30, T.116 N., 
R.44 W. , Lac qui Parle County, at 
bridge on U.S. Highway 75, 8.5 miles 
northeast of Canby.

c485Lat 44°55'47", long 96°03'01", in 
sec.21, T.117 N., R.43 W., Lac qui 
Parle -County, at dam, about 400 ft 
downstream from railroad and highway 
bridge in Dawson.

Lat 45°30'56", long 95°41'45", in 
sec.28, T.124 N., R.40 W., Pope 
County, at bridge on county road, 5 
miles east of Hancock.

Lat 45°30'34", long 95°19'24", in SW1*NE% 94.4 
sec.33, T.124 N., R.37 W., Pope County, 
at bridge on State Highway 104, at west 
edge of Terrace.

Lat 45°22'35", long 95°24'51", in SW%NWf 200 
sec.14, T.122 N., R.38 W., Swift 
County, at bridge on County Highway 
28, 1.7 miles southeast of Swift Falls.

Lat 45°21'54", long 95°22'34", in SW%NW% 
sec.19, T.122 N., R.37 W., Swift 
County, at bridge on County Highway 
87, 3.4 miles southeast of Swift Falls.

Lat 45°18'46", long 95 0 32'29", on line 
between sees.2 and 3, T.I21 N., 
R.39 W., Swift County, at bridge on 
county road, 2.9 miles east of Benson.

Lat 45°20'53", long 95°35'37", in SE^NWj 
sec.29, T.122 N., R.39 W., Swift 
County, at bridge on county road, 2.2 
miles north of Benson.

Lat 45°03'00", long 95°46'00", in .._,. 
sec.11, T.118 N., R.41 W., Chippewa 
County, at bridge on county road, 7.4 
miles northwest of Montevideo.

Lat 45°58'41", long 95°42'57", in 
sec.5, T.117 N., R.40 W., Chippewa 
County, at culvert on State Highway 
29, 1.2 miles upstream from mouth, and 
2.0 miles north of Montevideo.

Lat 44°50'54", long 95°33'47", in 
sec.16, T.116 N., R.39 W., Chippewa 
County, at bridge on county road, 2.5 
miles north of Granite Falls.

Lat 44°37'25", long 95°59'30", on line 
between secs.l and 2, T.113 N. , 
R.43 W., Lyon County, at bridge on 
County Highway 3, 3 miles upstream 
from South Branch Yellow Medicine 
River, and 4.4 miles north of Minneota.

Laf 44°58'41", long 95°21'40", on line 
between sec.31, T.118 N., R.37 W., 
and sec.6, T.117 N., R.37 W., Chippewa 
County, at bridge on county road, 1.5 
miles north of Clara City.

114

85.0

c520

105

16.0

34.2

189

197

1963-64,
1970, 

1973-76

1964-66,
1970, 

1973-76

1963-66, 
1968-70, 
1973-76

1969-70,
1973-74,

1976

1970-71,
1973-74,

1976

1969-70,
1973-74,

1976

1969-70,
1973-74,

1976

1969-70,
1973-74,

1976

1964-66,
1969-70,
1973-74,

1976

1969-70,
1973-74,

1976

1961-62,
1964, 

1967-76

1969-70, 
1974, 
1976

1963-66,
1969, 

1973-76

1969,
1974,
1976

8-19-76

10- 2-75

10- 2-75

8-19-76

8-18-76

8-18-76

8-18-76

8-19-76

8-19-76

10- 2-75 
8-18-76

10- 3-75 
9-28-76

10- 3-75 
8-18-76

10- 2-75 
8-18-76

10- 3-75 
8-18-76

.82

l.SO

1.22

.84

.56

1.51

.12

.24

.63 

.03

.34

1.17 
.16

* Also a crest-stage partial-record station, 
c Approximately.



Station 
No.

OS314S20

OS314530

OS314600

05314650

05314700

05314750

05314800

05314950

OS315300

*05316570

OS316S90

05316630

05316680

DISCHARGE AT PARTIAL-RECORD STATIONS AND MISCELLANEOUS SITES 

Discharge measurements made at low-flow partial-record stations during water year 1976--Continued

Measurements 
Drainage Period 

Station name Location

529

Minnesota River basin- -Continued

Spring Creek 
near Maynard, 
Minn.

Hawk Creek near 
Granite Falls, 
Minn.

Boiling Spring 
Creek near 
Belview, Minn.

Echo Creek near 
Belview, Minn.

Sacred Heart 
Creek near 
Delhi, Minn.

Middle Creek near 
Delhi, Minn.

Smith Creek near 
North Redwood, 
Minn.

Redwood River 
near Russell, 
Minn.

Threemile Creek 
near Ghent, 
Minn.

Beaver Creek at 
Beaver Falls, 
Minn.

Birch Coulee 
Creek near 
Morton, Minn.

Wabasha Creek 
near Morton, 
Minn.

Ridgely Creek at 
Fort Ridgely 
State Memorial 
Park near St. 
George, Minn.

Lat 44°51'16", long 95°26'30", in 
sec.16, T.116 N., R.38 W., Renville 
County, at culvert on farm road, ; 76 
ft upstream from mouth, and 3.5 miles 
southeast of Maynard.

Lat 44°49'58", long 95°26'01", in 
sec. 21, T.116 N., R.38 W. , Renville 
County, at bridge on county road, 1.5 
miles downstream from Spring Creek, 
and 5 miles northeast of Granite Falls.

Lat 44°40'02", long 95°19'10", on line 
between sees. 20 and 21, T.I 14 N. , 
R.37 W. , Redwood County, at bridge 
on county road, 1 mile upstream from 
mouth, and 3.6 miles north of Belview.

Lat 44 0 38'02", long 9S°16'44", on line 
between sees. 34 and 35, T.114 N., 
R.37 W. , Redwood County, at bridge 
on county road, 2.2 miles northeast 
of Belview.

Lat 44°40'14", long 95°14'43", in 
sec. 24, T.114 N., R.37 W. , Renville 
County, at bridge on County Highway 
15, 4.8 miles northwest of Delhi.

Lat 44°37'25", long 95°09'37", in SE?<NE* 
sec. 3, T.113 N., R.36 W. , Renville 
County, at bridge on County Highway 
15, 0.3 mile upstream from mouth, and 
2.8 miles northeast of Delhi.

Lat 44°36'21", long 95 e 07'10", in 
sec. 12, T.113 N., R.36 W. , Renville 
County, at bridge on County Highway 
15, 0.7 mile upstream from mouth, and 
3 miles northwest of North Redwood.

Lat 44°17'52", long 95°58'2S", on line 
between sees. 25 and 36, T.110 N., 
R.43 W. , Lyon County, at bridge on 
county road, 1.2 miles southwest of 
Russell .

Lat 44°31'30", long 95°50'12", on line 
between sec. 7, T.112 N., R.41 W. , 
and sec. 12, T.112 N., R.42 W. , Lyon 
County, at bridge on County Highway 
65, 2.9 miles northeast of Ghent.

Lat 44°35'03", long 95°02'49", in 
sec. 22, T.113 N. , R.35 W. , Renville 
County, at bridge on County Highway 
2, in Beaver Falls.

Lat 44°32'30", long 94°57'12", at Common 
Corner of sees. 32 and 33, T.113 N., 
R.34 W., and sec. 5, T.112 N., R.34 W. , 
Renville County, at bridge on State 
Highway 19, 1.6 miles southeast of 
Morton.

Lat 44°29'4S", long 94°54'23", in 
sec. 22, T.112 N., R.34 W., Redwood- 
County, at bridge on county road, 5.4 
miles southeast of Morton.

Lat 44°26'49", long 94°43'22", in 
sec. 5, T.lll N. , R.32 W. , Nicollet 
County, at culvert on County Highway 
29, 10 miles northwest of St. George

Drainage 
area 
(mi 2 )

id

E 162

E c486

29.1

13.8

t 42.7

l 13.1

i 14.6

131

73.4

t 194

i 68.4

[ 73.0

t 70.4

Period 
of 

record

1969-70, 
1974, 
1976

1968-70, 
1974, 
1976

1969, 
1973-74, 

1976

1969, 
1973-74, 

1976

1969,
1974, 
1976

1969, 
1974, 
1976

1969, 
1974, 
1976

1966-69, 
1973-74, 

1976

1969, 
1973-76

1966-69, 
1976

1969, 
1974, 
1976

1969, 
1973-74, 

1976

1969-70, 
1974, 
1976

Date Discharge 
CftVs)

10- 3-75 
8-18-76

10- 3-75 
8-18-76

10- 2-75 
_ 8-20-76

8-20-76

10- 3-75 
8-20-76

10- 3-75 
8-20-76

10- 3-75 
8-20-76

8-18-76

10- 2-75 
8-18-76

10- 3-75 
8-20-76

10- 3-75 
8-20-76

10- 2-75 
8-18-76

10- 2-75 
8-19-76

1.27 
<.01

3.08 
.16

.43 

.23

0

.12 

.01

.18 

.01

.56 

.32

0

1.34 
.29

6.23 
1.61

.49 

.10

.27 

.20

.30

.15

* Also a crest-stage partial-record station.
< Less than.
c Approximately.
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Station 
No.

05316840

05316895

05316910

05316940

05316970

05316990

05317818

05317830

05317840

05318120

05318140

05318160

05318180

Discharge measurements made at low-flow partial-record stations during water year 1976--Continued

Measurements 
Drainage Period 

Station name Location
Drainage Period

area of
(mi 2 ) record

Cottonwood River 
near Tracy, 
Minn.

Highwater Creek 
near Lamberton, 
Minn.

Dry Creek at 
Sanborn, Minn.

Mound Creek near 
Springfield, 
Minn.

Cottonwood River 
at Leavenworth, 
Minn.

Sleepy Eye Creek 
near Cobden, 
Minn.

Blue Earth River 
near Blue Earth, 
Minn.

Coon Creek near 
Blue Earth, 
Minn.

Badger Creek near 
Blue Earth, 
Minn.

East Branch Blue 
Earth River at 
Blue Earth, 
Minn.

South Creek near 
Winnebago, Minn.

Lily Creek near 
Fairmont, Minn.

Center Creek near 
Huntley, Minn.

Minnesota River basin- -Continued

Lat 44°20'41", long 95°36'50", on line 76.7 
between sees. 11 and 12, T.110 N., 
R.40 W., Lyoif County, at bridge on. 
County Highway 11, 7.2 miles north 
of Tracy. rr "

Lat 44°12'36", long 95°14'45", on line 108 
between sees. 25 and 36, T.109 N. , 
R.37 W. , Redwood County, at bridge 
on County Highway 15, 1.9 miles 
southeast of Lamberton.

Lat 44°11'43", long 95°08'15", on line 39.6 
between sec. 35, T.109 N., R.36 W. , 
Redwood County and sec. 2, T.I 08 N., 
R.36 W. , Cottonwood County, at bridge 
on County Highway 41, at the south 
west limits of Sanborn, and 1.5 miles 
upstream from mouth.

Lat 44°11'40", long 95°03'34", in NW?sNW% 53.0 
sec. 4, T.108 N. , R.35 W. , Brown County, 
at bridge on County Highway 2, 0.9 mile 
upstream from mouth, and 5 miles south 
west of Springfield.

Lat 44°13'39", long 94°48'22", on line c850 
between sees. 21 and 22, T.109 N. , 
R.33 W. , Brown County, at bridge on 
County Highway 8, 0.2 mile north of 
Leavenworth.

Lat 44°15'41", long 94°49'35", on line c290 
between sees. 8 and 9, T.109 N. , 
R.33 W. , Brown County, at bridge on 
county road, 1.8 miles southeast of 
Cobden.

Lat 43°34'22", long 94°06'08", in SW»sSWJs c310 
sec. 5, T.101 N., R.27 W. , Faribault 
County, at bridge on County Highway 
4, 4.8 miles south of Blue Earth.

Lat 43°36'57", long 94°05'51", on line 96.6 
between sees. 20 and 29, T.102 N. , 
R.27 W. , Faribault County, at bridge 
on county road, 0.5 mile upstream 
from mouth, and 1.8 miles south of 
Blue Earth.

Lat 43°38'26", long 94°08'16", in SW%NE% 80.6 
sec. 13, T.102 N. , R.28 W. , Faribault 
County, at bridge on county road, 1.2 
miles upstream from mouth, and 1.2 
miles west of Blue Earth.

c285

106

41.7

c!30

Lat 43°38'58", long 94°06'10", in 
sec. 8, T.102 N. , R.27 W. , Faribault 
County, at bridge on U.S. Highway 169 
in Blue Earth.

Lat 43°42'33", long 94°10'38", in NW%SE% 
sec. 22, T.103 N. , R.28 W. , Faribault 
County, at bridge on County Highway 5, 
3.5 miles south of Winnebago.

Lat 43°40'47", long 94 0 29'30", in NWJsSWJ* 
sec. 31, T.103 N. , R.30 W. , Martin 
County, at culvert on Interstate 90, 
1.5 miles upstream from mouth, and 
2.3 miles northwest of Fairmont.

Lat 43°43'50", long 94 0 12'26", on line 
between sees. 16 and 17, T.103 N. , 
R.28 W. , Faribault County, at bridge 
on county road, 1.5 miles east of 
Huntley, and 2 miles upstream from 
mouth .

1968-69, 
1973-76

1969, 
1973-76

1969, 
1973-76

1968-69,
1973-74,

1976

1966-70, 
1973-76

1966-70,
1973-74,

1976

1968-70, 
1976

1969-71, 
1976

1969-71, 
1976

1969-71, 
1976

1969-70, 
1976

1969-71, 
1975-76

1968-70, 
1976

Date Discharge 
(ft»/s)

8-18-76

8-19-76

8-19-76

10- 2-75 
8-19-76

8-19-76

10- 2-75 
8-19-76

9-22-76

6-10-76

6-10-76

9-27-76

6-11-76

6-10-76

6-11-76

.49

.02

.82 

.38

.15

2.50
1.41

.34

2.10

.11

.05

.42

2.25

c Approximately.
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Discharge measurements made at low-flow partial-record stations during water year 1976-

Station 
No.

05318200

05318220

05318250

05318700

Station name

Elm Creek near 
Trimont, Minn.

Cedar Creek near 
Trimont, Minn.

Elm Creek near 
Winnebago, 
Minn.

Watonwan River at 
La Salle, Minn.

05318800 St. James Creek 
near La Salle, 
Minn.

05318900

05319100

*05319490

05320020

05320040

South Fork
Watonwan River 
near Ormsby, 
Minn.

South Fork
Watonwan River 
near Madelia, 
Minn.

Watonwan River 
above Garden 
City, Minn.

Le Sueur River 
near New 
Richland, Minn.

Boot Creek near 
New Richland, 
Minn.

05320060 Little Le Sueur 
River near 
Wilton, Minn.

05320070 Le Sueur River at 
Wilton, Minn.

05320330 Cobb River near 
Good Thunder, 
Minn.

Location
Drainage 

area 
(mi 2 )

Minnesota River basin- -Continued

Lat 43°45'15", long 94°39'10", in SWsNW% 128 
sec. 2, T.103 N. , R.32 W. , Martin Qounty, 
at bridge on county road, 3 miles fast 
of Trimont. fK -

Lat 43°45'51", long 94°39'16", on line 
between sees. 34 and 35, T.104 N. , 
R.32 W., Martin County, at bridge on 
County Highway 123, 2 miles upstream 
from mouth, and 3 miles east of 
Trimont.

Lat 43°45'02", long 94°12'32", in NE%SE% 
sec. 5, T.103 N. , R.28 W. , Faribault 
County, at bridge on county road, 1.5 
miles upstream from mouth, and 2.5 
miles southwest of Winnebago.

Lat 44°03'53", long 94°35'22", on line 
between sees. 19 and 20, T.107 N. , 
R.31 W. , Watonwan County, at bridge 
on county road, 1 mile southwest of 
La Salle.

Lat 44°03'04", long 94°33'27", on line 
between sees. 21 and 28, T.107 N. , 
R.31 W., Watonwan County, at bridge 
on County Highway 3, 100 ft down 
stream from Butterfield Creek, and 
1.4 miles southeast of La Salle.

Lat 43°53'03", long 94°41'09", in 
sec. 21, T.105 N. , R.32 W. , Watonwan 
County, at bridge on State Highway 4 
2.5 miles north of Ormsby.

54.0

c260

c210

cllS

110

Lat 44°02'33", long 94°27'42", in NE%SW% c!85 
sec. 29, T.107 N. , R.30 W. , Watonwan 
County, at bridge on County Highway 
116, 0.7 mile upstream from mouth, and 
2.3 miles southwest of Madelia.

Lat 44 0 01'32", long 94°13'45", in NE%SE% c800 
sec. 31, T.107 N. , R.28 W. , Blue Earth 
County, at bridge on County Highway 
20, 3.5 miles southwest of Garden City.

Lat 43°56'43", long 93°27'21", in SW%NE% 75.6 
sec. 34, T.106 N., R.22 W. , Waseca 
County, at bridge on County Highway 
56, 3.8 miles northeast of New 
Richland.

Lat 43°56'07", long 93°30'52", on line 48.6 
between sec. 6, T.105 N. , R.22 W. , 
and sec. 31, T.106 N., R.22 W. , Waseca 
County, at bridge on county road, 0.5 
mile upstream from mouth, and 3 miles 
northwest of New Richland.

Lat 44°00'06", long 93°30'32", in SE%NE% 23.9 
sec. 7, T.106 N., R.22 W. , Waseca 
County, at bridge on County Highway 
51, 0.3 mile upstream from mouth, and 
1.5 miles southeast of Wilton.

Lat 44°00'52", long 93°31'38", in NE%SE% c!55 
sec.l, T.106 N., R.23 W. , Waseca 
County, at bridge on County Highway 
4, 0.2 mile east of Wilton.

Lat 44°02'50", long 94°00'00", in SE%NW% c30S 
sec. 30, T.107 N., R.26 W. , Blue Earth 
County, at bridge on County Highway 
16, 4.5 miles northeast of Good Thunder.

Period
of 

record

1969,
1971,

1975-76

1969-71, 
1974-76

1968-70, 
1976

1968-70, 
1974-76

1968-70, 
1974-76

1969-71, 
1975-76

1968-70, 
1974-76

1968-70, 
1973-76

1969,
1971,
1976

1969, 
1971. 
1976'

1969,
1971,
1976

1968-70. 
1976

1968-70, 
1975-76

531 

-Continued

Measurements

Date Discharge 
(ftVs)

6-10-76 0

6-10-76 0

6-11-76 0

6- 8-76 .83

6- 8-76 1.88

1-27-76 .06

6- 9-76 .52

6- 8-76 9.57

9-27-76 .02

9-27-76 .04

9-28-76 .06

9-23-76 0

9-22-76 0

* Also a crest-stage partial-record station, 
c Approximately.
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Station 
No.

"05320480

05326400

05329900

05330700

05335110

05335130

05335150

05335151

0533S170

05335890

05335900

Discharge measurements made at low-flow partial-record stations during water year 1976--Continued

Measurements 

Station name Location area of Date
Drainage 

area 
(mi 2 )

Period
of 

record
Discharge 
(ft 3 /s)

Maple River near 
Rapidan, Minn.

Rush River near 
Henderson, 
Minn.

Bevens Creek at 
East Union, 
Minn.

Chaska Creek at 
Chaska, Minn.

Lower Tamarack 
River near 
Duxbury, Minn.

McDermott Creek 
near Duxbury, 
Minn.

Hay Creek near 
Markville, 
Minn.

Lower Tamarack 
River near 
Markville, 
Minn.

Crooked Creek 
near Hinckley, 
Minn.

Little Sand Creek 
near Hinckley, 
Minn.

Sand Creek near 
Hinckley, Minn.

05336005 Bear Creek near
Hinckley, Minn.

05336240 Kettle River near 
Sturgeon Lake, 
Minn.

Minnesota River basin- -Continued

Lat 44°03'54", long 94°01'32", on line c310 
between secs.<13 and 24, T.107 N., 
R.27 W. , Blue Earth County, at bridge' 
on County Highway 35, 3 miles south 
east of Rap£3$h.

Lat 44 0 29'57", "long 93°54'18", in NW%NW% c397 
sec. 24, T.112 N., R.26 W., Sibley 
County, at bridge on State Highway 93, 
0.4 mile upstream from mouth, and 2 
miles south of Henderson.

Lat 44°42'44", long 93°40'59", in SW^NWs 126 
sec. 2, T.114 N., R.24 W. , Carver 
County, at bridge on County Highway 
40, 0.4 mile south of East Union, and 
2.3 miles upstream from mouth.

Lat 44°47'19", long 93°36'19", in NE^NE^ 14.8 
sec. 8, T.115 N., R.23 W. , Carver 
County, at bridge on U.S. Highway 212 
in Chaska, 1 mile upstream from mouth.

St. Croix River basin

Lat 46°05'56", long 92°30'00", on line 75.3 
between sees. 21 and 28, T.42 N. , 
R.I 7 W., Pine County, at bridge on 
County Highway 25, 2 miles south of. 
Duxbury .

Lat 46°05''56", long 92°28'30", on line 43.9 
between sees. 22 and 27, T.42 N. , 
R.17 W. , Pine County, at bridge on 
County Highway 25, 0.6 mile upstream . 
from mouth, and 2.5 miles southeast 
of Duxbury.

Lat 46 <> 05 I 18", long 92°24'33", in NESSES* 56.6 
sec. 30, T.42 N. , R.16 W. , Pine County, 
at bridge on County Highway 25, 4 
miles west of Markville.

Lat 46°04'49", long 92°23'37", in SE^NW?s 188 
sec. 32, T.42 N. , R.16 W. , Pine County, 
at bridge on county road, 3 miles 
southwest of Markville.

Lat 46°00'42", long 92°31'45", in NE^NE^ 93.0 
sec. 30, T.41 N. , R.17 W. , Pine County, 
at bridge on State Highway 48, 2.7 
miles upstream from mouth, 8 miles 
south of Duxbury, and 19 miles east 
of Hinckley.

Lat 45°58'59", long 92°39'55", in SWhSEk 27.7 
sec. 31, T.41 N., R.18 W. , Pine County, 
at bridge on county road, 14 miles 
southeast of Hinckley.

Lat 45°57'08", long 92°40'04", in WtSWt 110 
sec. 13, T.40 N., R.19 W. , Pine County, 
at bridge on St. Croix State Park 
road, 2.5 miles upstream from mouth, 
5.4 miles southeast of Cloverdale, 
and 14 miles southeast of Hinckley.

Lat 45°56'45", long 92°42'44", in NE^NE^ 54.8 
sec. 21, T.40 N. , R.19 W. , Pine County, 
at bridge on St. Croix State Park 
road, 12 miles southeast of Hinckley.

Lat 46°23'26", long 92°52'57", in Wkmh 299 
sec. 16, T.45 N., R.20 W. , Pine County, 
at bridge on County Highway 46, 2.9 
miles northwest of Sturgeon Lake.

1968-70,
1972, 

1974-76

1970-71 
1976

1969-70, 
1976

1968-70, 
1976

1967,
1970,
1974,
1976

1967,
1970,
1974,
1976

1967,
1970,
1974,
1976

1967,
1970,
1974,
1976

1966-70, 
1974, 
1976

1967,
1970,
1974,
1976

1966-70, 
1974, 
1976

1967,
1970,
1974,
1976

1966-69, 
1974, 
1976

3-26-76 
9-24-76

6-16-76

10- 6-75 
6-16-76

10- 6-75 
6-16-76

9-16-76

9-16-76'

9-16-76

9-16-76

10- 3-75 
9-16-76

9-15-76

10- 3-75 
9-15-76

10- 3-75 
9-15-76

JO- 7-75 
9-29-76

106
.66

2.62

1.64
2.33

.74 

.01

.61

.006

.13

3.00

23.1
7.21

.67

21.9
5.85

6.74
2.59

7.98
3.15

* Also a crest-stage partial-record station, 
c Approximately.
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Station
No.

05336280

05336320

05336380

05336480

05336900

05336990

05337010

05337200

05337220

05337300

Discharge measurements made at low-flow partial-record stations during water year 1976--Continued

Measurements 
Drainage Period 

Station name Location

St. Croix River basin- -Continued

Moose River at 
Barnum, Minn.

Moose River at 
Sturgeon Lake, 
Minn.

Willow River at 
Willow River, 
Minn.

Pine River at 
Rutledge, 
Minn.

North Branch
Grindstone River 
near Hinckley, 
Minn.

South Branch 
.Grindstone River 
near Hinckley, 
Minn.

Grindstone River 
near Hinckley, 
Minn.

Snake River near 
Warman, Minn.

Snowshoe Brook 
near Warman, 
Minn.

Knife River near 
Warman, Minn.

05337500 Snake River at 
Mora, Minn.

05337530 Little Ann River 
near Mora, 
Minn.

05337550 Ann River near 
Mora, Minn.

Lat 46°30'15", long 92°41'32", in 
sec. I, T.46 N., R.19 W., Carlton 
County, at bridge on County Highway. 
61, at Barnum. "

Lat 46°22'57", long 92°50'27", in
sec.14, T.45 N., R.20 W., Pine County, 
at bridge on County Highway 46 at ' 
Sturgeon Lake, 1.5 miles upstream from 
mouth.

Lat 46°19'24", long 92°50'26", in WfltSWh 
sec.2, T.44 N., R.20 W., Pine County, 
at bridge on County Highway 41, at 
Willow River, and 0.6 mile upstream 
from mouth.

Lat 46°15'18", long 92°S1'56", on line 
between sees.33 and 34, T.44 N., 
R.20 W., Pine County, at bridge on 
County Highway 61, 0.4 mile south of 
Rutledge, and 0.7 mile upstream from 
mouth.

Lat 46°02'03", long 92 0 58'16", on line 
between sees.14 and 15, T.41 N., 
R.21 W., Pine County, at bridge on 
county road, 1.8 miles northwest of 
Hinckley.

Lat 46°01'28", long 92°58'16", on line 
between sees.22 and 23, T.41 N., 
R.21 W., Pine County, at culvert on 
county road, 1.5 miles northwest of 
Hinckley.

Lat 46°00'40", long 92°52'37", on line 
between sees.21 and 28, T.4] N., 
R.20 W., Pine County, at bridge on 
State Highway 48, 1.6 miles upstream 
from mouth, and 2.8 miles east of 
Hinckley.

Lat 46°01'29", long 93°13'51", on line 
between sees.15 and 22, T.41 N., 
R.23 W., Kanabec County, at bridge 
on County Highway 3, 0.4 mile east 
of bridge over Snowshoe Brook, and 
3.2 miles southeast of Warman.

Lat 46°01'29", long 93°14'20", on line 
between sees.15 and 22, T.41 N., 
R.23 W., Kanabec County, at bridge 
on County Highway 3, 0.3 mile up 
stream from mouth, and 3 miles 
southeast of Warman.

Lat 46°02'47", long 93°25'57", on line 
between sec.7, T.41 N., R.24 W., and 
sec.12, T.41 N., R.25 W., on Kanabec- 
Mille Lacs County line, at bridge on 
State Highway 47, 7 miles west of 
Warman.

Lat 45°51'50", long 93°17'47", in 
sec. 14, T.39 N. , R.24 W. , Kanabec 
County, at bridge on State Highway 23 
and 65, at Mora.

Lat 45°56'01", long 93°25'11", on line 
between sees. 23 and 26, T.40 N., 
R.25 W. , Kanabec County, at bridge 
on County Highway 26, 7 miles north 
west of Mora.

Lat 4S°50'07", long 93°19 1 54", in 
sec. 28, T.39 N. , R.24 W. , Kanabec 
County, at bridge on County Highway 
14, 3.5 miles southwest of Mora.

Drainage 
area 
(mi 2 )

td

[ 76.1

i 140 

i

: 126

139

43.8

34.0

89.4

273

22.4

32.3

: 440

29.3

s 75.8

Period 
of 

record

1967, 
1971, 
1974, 
1976

1965-69, 
1974, 
1976

1943, 
1947, 
1967, 
1976

1967, 
1976

1967, 
1970, 
1974, 
1976

1967, 
1970, 
1974, 
1976

1967, 
1970, 
1974, 
1976

1967, 
1969-70, 

1974, 
1976

1967, 
1970, 
1974, 
1976

1967, 
1970, 
1974, 
1976

1909-13*, 
1966-69, 

1974, 
1976

1967, 
1970, 
1974, 
1976

1967, 
1970, 
1974, 
1976

Date Discharge 
(ftVs)

10- 8-75 
9-23-76

10- 7-75 
9-17-76

10- 7-75 
9-17-76

10- 7-75 
9-17-76

10- 2-75 
9-15-76

10- 2-75 
9-15-76

10- 2-75 
9-15-76

10- 2-75 
9-21-76

10- 2-75 
9-21-76

10- 2-75 
9-29-76

9-24-76

9-22-76

10- 8-75 
9-22-76

3.35 
1.19

15.3 
9.62

23.6
10.7

20.6 
8.56

7.73 
2.26

.87 

.007

10.9 
5.76

23.2 
10.1

.99 

.64

.37 

.009

26.7

0

7.43 
4.13

t Operated as a continuous-record gaging station.
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Discharge measurements made at low-flow partial-record stations during water year 1976--Continued

• Measurements 

Station name Location area of DateStation 
No.

05337600 Groundhouse River 
near Ogilvie, 
Minn.

05337650 South Fork
Groundhouse 
River near 
Ogilvie, 
Minn.

05337700 Groundhouse River 
at Brunswick, 
Minn.

05337790 Mud Creek at
Quamba, Minn.

05337900 Snake River at
Grass ton", Minn.

05339490 Rock Creek near 
Rush City, 
Minn.

05339720 Rush Creek near 
Rush City, 
Minn.

05339750 Goose Creek near 
Harris, Minn.

Drainage 
area 
(mi 2 )

Period
of 

record

05339950

05340060

05340100

05340110

05340130

05340170

West Branch 
Sunrise River 
at Stacy, 
Minn.

Sunrise River 
tributary near 
Lindstrom, 
Minn.

North Branch 
Sunrise River 
tributary near 
Weber, Minn.

North Branch 
Sunrise River 
near Weber, 
Minn.

North Branch 
Sunrise River 
at North Branch, 
Minn.

North Branch 
Sunrise River, 
near North 
Branch, Minn.

St. Croix River basin — Continued

Lat 45°48'12", long 93°23'52", on line 64.7 
between secs.l and 12, T.38 N. , 
R.25 W. , Kanabec County, at bridge 
on county road, 2 miles southeast of 
Ogilvie.

Lat 45°47'20", long 93°23'48", on line 48.2 
between sees. 12 and 13, T.38 N. , 
R.25 W. , Kanabec County, at bridge 
on county road, 3 miles southeast of 
Ogilvie.

a!28

28.0

789

a58.5

a60.2

63.9

53.5

Lat 45°47'28", long 93°16'33", in 
sec. 12, T.38 N., R.24 W. , Kanabec 
County, at bridge on county road in 
Brunswick, 2 miles upstream from mouth.

Lat 45°55'10", long 93°09'48", in SEhSEh 
sec. 26, T.40 N. , R.23 W. , Kanabec 
County, at bridge on State Highway 23, 
0.8 mile northeast of Quamba.

Lat 45°47'19", long 93°08'48", in SWJjSEJj 
sec. 12, T.38 N., R.23 W. , Kanabec 
County, at bridge on State Highway 
70, near south boundary of Grasston.

Lat 45°42'58", long 92°53'15", in NWJjNEJj 
sec. 7, T.37 N., R.20 W. , Chisago 
County, at bridge on County Highway 3, 
4.5- miles northeast of Rush City.

Lat 45°39'19", long 92°53'55", on line 
between sec. 31, T.37 N., R.20 W. , 
and sec. 36, T.37 N. , R.21 W. , Chisago 
County, at bridge on County Highway
56. 3.5 miles southeast of Rush City.

Lat 45°36'45", long 92°55'29", in NWJjNEJj 
sec. 14, T.36 N., R.21 W. , Chisago 
County, at bridge on County Highway
57. 3 miles northeast of Harris.

Lat 45°23'29", long 92°59'52", in SEJjNE'* 
sec. 31, T.34 N., R.21 W. , Chisago 
County, at bridge on county road, at 
southwest edge of Stacy, and 2.0 miles 
upstream from mouth.

Lat 45°27'19", long 92°53'51", in SEJjSEJj 
sec.l, T.34 N., R.21 W. , Chisago 
County, at culvert on County Highway 
15, 0.7 mile upstream from mouth, and 
5.5 miles northwest of Lindstrom.

Lat 45°30'00", long 93°04'44", in SWsSWJj 
sec. 22, T.35 N. , R.22 W. , Isanti 
County, at culvert on County Highway 
5, 0.6 mile upstream from mouth, and 
2.8 miles northeast of Weber.

Lat 45°29'59", long 93°03'22", in SEhSVk 
sec. 23, T.35 N. , R.22 W. , Isanti 
County, at bridge on County Highway 
5, 3.8 miles northeast of Weber.

Lat 45°30'57", long 92°58'47", in SWJjSWs 
sec. 16, T.35 N. , R.21 W. , Chisago 
County, at culvert on County Highway 
30, at North Branch.

Lat 45°30'48", long 92°53'36", on line 
between sees. 18 and 19, T.35 N. , 
R.20 W. , Chisago County, at bridge 
on State Highway 95, 4 miles east 
of North Branch.

1967,
1969-70,

1974,
1976

1967,
1969-70,

1974,
1976

1966-70, 
1974, 
1976

1967,
1970,
1974,
1976

1967,
1969-70,

1974,
1976

1967-69, 
1974, 
1976

1967-69, 
1974, 
1976

1967,
1969,

1974-76

1967,
1969-70,

1974,
1976

4.25

12.4

30.7

53.5

71.8

1969,
1974,
1976

1969-70, 
1974, 
1976

1969-70, 
1974, 
1976

1969,
1974,
1976

1967-70, 
1974-76

Discharge 
(ftVs)

9-22-76 1.13

9-22-76

10- 2-75 
9-22-76

10- 2-75 
9-30-76

9-22-76

10- -1-75 
9-24-76

10- 1-75 
•9-23-76

1.06

9-22-76 6.17

10- 7-75 .42 
9-21-76 0

9-24-76 51.6

4.43
2.43

24.1
1.88

3.48

22.4
2.24

10- 1-75 .73 
9-22-76 • .08

1.92 
.14

10- 1-75 9.16 
9-24-76 2.95

10- 1-75 24.6 
9-30-76 11.0

9-30-76 20.2

a Revised.



Station 
No.

05340550

a05341540

05341790

05341810

05354600

05355020

05355040

05355060

05355080

05355140

05355215

05355260
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Discharge measurements made at low-flow partial-record stations during water year 1976--Continued

Measurements 

Station name Location area of Date
Drainage 

area 
(mi 2 )

Period
of 

record

St. Croix River basin- -Continued

Lawrence Creek 
at Franconia, 
Minn.

Browns Creek at 
Stillwater, 
Minn.

St. Croix River 
tributary at 
Afton, Minn.

Trout Brook near 
Afton, Minn.

Wolf Creek near 
Dundas, Minn.

Heath Creek near 
Northfield, 
Minn.

Chub Creek at 
Randolph, 
Minn.

Spring Creek near 
Cannon Falls, 
Minn.

Prairie Creek 
near Cannon 
Falls, Minn.

Little Cannon 
River near 
Cannon Falls, 
Minn.

Belle Creek near 
Vasa, Minn.

Spring Creek near 
Red Wing, Minn.

Lat 45°22'16", long 92°41'37", in 
sec. 3, T.33 N. , R.19 W. , Chisago 
County, at bridge on county road, 1.0 
mile upstream from mouth at Franconia.

Lat 45°04'35", long 92°48'21", in
sec. 21, T.30 N., R.20 W. , Washington 
County, at culvert on State Highway 
95, 0.1 mile upstream from mouth at 
Stillwater.

Lat 44°53'49", long 92°46'59", in
sec. 22, T.28 N., R.20 W. , Washington 
County, at bridge on County Highway 
21, 0.2 mile upstream from mouth at 
Afton.

Lat 44°51'49", long 92°48'04", in
sec. 34, T.28 N., R.20 W. , Washington 
County, at bridge on County Highway 
21, 1.9 miles upstream from mouth, 
and 2.9 miles southwest of Afton.

Cannon River basin

Lat 44°24'38", long 93°13'15", on line 
between sees. 21 and 22, T.lll N., 
R.20 W., Rice County, at bridge on 
County Highway 8, 0.7 mile upstream 
from mouth, and 1.5 miles southwest 
of Dundas.

Lat 44°26'48", long 93°11'15", in
sec. 2, T.lll N., R.20 W. , Rice County, 
at bridge on County Highway 78, 0.2 
mile upstream from mouth, and 1.5 
miles southwest of Northfield.

Lat 44°31'23", long 93°01'46", in 
sec. 7, T.112 N., R.18 W. , Dakota 
County, at bridge on County Highway 
94, at west edge of Randolph.

Lat 44° 30 "21", long 92° 59 '40", in 
sec. 16, T.112 N., R.18 W. , Goodhue 
County, at bridge on county road, 0.5 
mile upstream from mouth, and 4.4 
miles west of Cannon Falls.

Lat 44°29'10", long 92°59'14", on line 
between sees. 21 and 28, T.112 N. , 
R.18 W., Goodhue County, at bridge 
on State Highway 19, 4.5 miles south 
west of Cannon Falls.

Lat 44°28'25", long 92°55'53", in 
sec. 25, T.112 N. , R.18 W. , Goodhue 
County, at bridge on county road, 
2.5 miles south of Cannon Falls.

Lat 44°32'01", long 92°44'11", in NE5jSE?s 
sec. 4, T.112 N., R.16 W. , Goodhue 
County, at bridge on County Highway 7, 
2 miles northwest of Vasa.

Spring Creek basin

Lat 44°33'42", long 92°36'42", on line 
between sees. 27 and 28, T.113 N., 
R.15 W. , Goodhue County, at bridge 
on County Highway 53, 4 miles west 
of Red Wing.

16.2 1969-70, 
1974-76

30.8 1969, 
1974-76

2.49 1969, 
1974-76

5.90 1969, 
1974-76

a42.1

a40.7

aSS.l

all.3

a79.0

a85.0

a72.4

23.1

1969-72, 
1974, 
1976

1965,
1969-72,

1974,
1976

1965,
1969-72,

1974,
1976

1969-72, 
1974, 
1976

1966-71 
1974, 
1976

1966-71, 
1974, 
1976

1966-71 
1974, 
1976

1969-71 
1974, 
1976

9-21-76

9-21-76

9-21-76

9-21-76

10- 9-75

10- 9-75

10- 9-75

10- 9-75

10- 9-75

10- 8-75

10- 8-75

10- 8-75

Discharge 
(ftVs)

1.76

3.86

.35

.33

1.36

.69

1.08

12.7

18.6

15.7

6.36

a Revised.
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Discharge measurements made at low-flow partial-record stations during water year 1976--Continued

Measurements 

Station name Location area of DateStation 
No.

05355280

05355350

Drainage 
area 
(mi 2 )

Period
of 

record

05355360

"05372930

*05372950

*05372990

05373100

05373150

05373200

05373290

05373400

"05384120

Hay Creek at 
Red Wing, 
Minn.

Wells Creek near 
Frontenac, Minn.

Miller Creek near 
Lake City, Minn.

Bear Creek at 
Rochester, 
Minn.

Silver "Creek at 
Rochester, 
Minn.

Cascade Creek 
at Rochester, 
Minn.

Milliken Creek 
near Concord, 
Minn.

Middle Fork 
Zumbro River 
near Oronoco, 
Minn.

Dodge Center 
Creek near 
Dodge Center, 
Minn.

South Branch 
Middle Fork 
Zumbro River 
near Oronoco, 
Minn.

Dry Run Creek 
near Oronoco, 
Minn.

South Branch Root 
River at 
Lanesboro, 
Minn.

Hay Creek basin

Lat 44°33'09", long 92°33'46", in SEWW% a45.6 
sec.36, T.113 N., R.15 W., Goodhue 
County, at bridge on county road in 
Red Wing, 1.9 miles upstream from 
mouth.

Wells Creek basin

Lat 44°30'32", long 92°19'26", in NEWWfc 68.9 
sec. 13, T.I 12 N., R.I 3 W., Goodhue 
County, at bridge on county road lead 
ing to Old Frontenac, 1.2 miles south 
of Old Frontenac, and 1.6 miles east 
of Frontenac.

Miller Creek basin

Lat 44°25'51", long 92°16'35", in NW^SE^ 14.6 
sec.8, T.lll N., R.12 W., Wabasha 
County, at bridge on County Highway 9, 
1.3 miles south of Lake City.

Zumbro River basin

Lat 44°00'29", long 92°26'44", in SWsSE^ 80.0 
sec.l, T.106 N., R.14 W., Olmsted 
County, at bridge on U.S. Highway 14 
and 52, in Rochester, and 1.2 miles 
upstream from mouth.

Lat 44°01'44", long 92°25'44", in SWW* 17.3 
sec.31, T.107 N., R.13 W., Olmsted 
County, at bridge on county road at 
east edge of Rochester, 1.7 miles 
upstream from mouth.

Lat 44°01'51", long 92°28'18", in SEW* 37.0 
sec.35, T.107 N., R.14 W., Olmsted 
County, at bridge on 7th Street NW in 
Rochester, 0.6 mile upstream from 
mouth.

Lat 44°08'04", long 92°46'07", in SWINE'S 28.6 
sec.29, T.108 N., R.16 W., Dodge 
County, at bridge on County Highway 
22, 3.5 miles southeast of Concord.

Lat 44°10'10", long 92°34'24", in SWsSWs 203 
sec.12, T.108 N., R.15 W., Olmsted 
County, at bridge on County Highway 
31, 2 miles west of Oronoco.

Lat 44°01'48", long 92°53'14", in SW!sNE% 77.5 
sec.32, T.107 N., R.17 W., Dodge 
County, at bridge on County Road H, 
1.5 miles west of Dodge Center.

Lat 44°08'35", long 92°35'51", in NVflsSWs c210 
sec.23, T.108 N., R.15 W., Olmsted 
County, at bridge on County Highway 
3, 3.5 miles southwest of Oronoco.

Lat 44°11'33", long 92°30'17", in NW*NE% 29.3 
sec. 4, T.108 N., R.14 W. , Olmsted 
County, at bridge on county road, 
2 miles northeast of Oronoco.

Root River basin

Lat 43°43'19", long 91°58'43", in WkSEk c297 
sec. 13, T.103 N. , R.10 W. , Fillmore 
County, at West Coffe Street bridge 
leading to ball park in Lanesboro, 
2.5 miles upstream from mouth.

1940-41 
1969-71 

1974, 
1976

1969-71 
1974, 
1976

1969-71 
1974, 
1976

1965, 
1968-71 

1974, 
1976

1968-76

1968-71 
1974, 
1976

1970-71 
1974, 
1976

1969-71 
1974, 
1976

1970-71 
1974, 
1976

1969-71, 
1974, 
1976

1970-71 
1974, 
1976

1916, 
1940-42, 

1967, 
1971, 

1973-76

10- 7-75

Discharge 
(ftVs)

29.1

10- 7-75 33.1

10- 8-75

9-30-76

7-19-76
8- 3-76
8-23-76
9-30-76

9-30-76

9-28-76

9-30-76

9-28-76

9-30-76

9-30-76

4.44

1.71

.14

10.2

.38

7.56

4.68

9-23-76 67.7

* Also a crest-stage partial-record station.
a Revised.
c Approximately.
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Discharge measurements made at low-flow partial-record stations during water year 1976-

Station Station name 
No.

05384450 Pine Creek near 
Rushford, Minn.

05384900 Money Creek near 
Houston, Minn.

05385300 Riceford Creek at 
Yucatan, Minn.

05385400 Beaver Creek near 
She1don, Minn.

05386050 Silver Creek near 
Houston, Minn.

05387040 Crooked Creek at 
Reno, Minn.

05387200 Winnebago Creek 
near New Albin, 
Iowa

05387240 Upper Iowa River 
near LeRoy, 
Minn.

05387250 Little Iowa River 
near LeRoy, 
Minn.

05387270 Beaver Creek near 
LeRoy, Minn.

05455900 Cedar River near 
Blooming 
Prairie, Minn.

05455930 Roberts Creek 
near Lansing, 
Minn.

Location
Drainage 

area
(mi 2 )

Root River basin- -Continued

Lat 43°51'12", long 91°48'16", in 
sec. 32, T.105 N. , R.8 W. , Winona 
County, at bridge on County Highway 
2, 4.5 miles northwest of Rushford.

Lat 43°47'42", long 91°35'40", in 
sec. 19, T.104 N. , R.6 W. , Houston 
County, at bridge on State Highway 
76, 2.7 miles northwest of Houston.

Lat 43°40'52", long 91°41'13", in SVftNlflj 
sec. 33, T.103 N. , R.7 W. , Houston 
County, at bridge on county road, 
0.4 mile east of Yucatan, and 0.7 
mile upstream from mouth.

Lat 43°42'24", long 91°36'01", in 
sec. 19, T.103 N. , R.6 W. , Houston 
County, at bridge on County Highway 
10, 1.3 miles upstream from mouth, 
and 2 miles north of Sheldon.

Lat 438 47'10", long 91°29 1 52", in NINE'S 
sec. 25, T.104 N. , R.6 W. , Houston 
County, at bridge on County Highway 
21, 4 miles northeast of Houston.

Crooked Creek basin

Lat 43°35'22", long 91°16'47", in SWtSEk 
sec. 35, T.102 N. , R.4 W. , Houston 
County, at bridge on State Highway 
26, 0.8 mile southwest of Reno.

Winnebago Creek basin

Lat 43°31'04", long 91°18'28", in 
sec. 27, T.101 N. , R.4 W. , Houston 
County, at bridge on County Highway 
5, 1.3 miles northwest of New Albin.

Upper Iowa River basin

Lat 43*31 '38", long 92°32'12", in NWjNE»j 
sec. 29, T.101 N. , R.14 W., Mower 
County, at bridge on county road, 
2 miles northwest of LeRoy.

Lat 43°31'57", long 92°31'06", in SW^SE^ 
sec. 21, T.101 N., R.14 W. , Mower 
County, at bridge on county road 
in Lake Louise State Park, 1.7 
miles northwest of LeRoy.

Lat 43°30'28", long 92 8 23'25", in 
sec. 33, T.101 N. , R.13 W. , Fillmore 
County, at bridge on State Highway 
56, 1.5 miles northwest of Chester, 
Iowa, and 5.8 miles east of LeRoy.

Iowa River basin

Lat 43e 51'47", long 93°00'24", on line 
between sees. 29 and 32, T.105 N., 
R.18 W. , Dodge County, at bridge on 
County Highway 2, 2.1 miles east of 
Blooming Prairie, Minn.

Lat 43°45'32", long 92°56'59", on line 
between secs.l and 2, T.103 N. , 
R.18 W. , Mower County, at bridge on 
county road, 0.4 mile upstream from 
mouth, and 1.4 miles northeast of 
Lansing.

a49.4

a74.2

61.1

52.6

17.3

69.7

a59.0

36.1

26.8

26.4

81.6

39.9

Period
of 

record

1971,
1976

1969-71 
1974, 
1976

1971,
1974,
1976

1971,
1974,
1976

1971,
1974,
1976

1971,
1976

1969-71 
1976

1971,
1974,
1976

1969,
1974,
1976

1971,
1976

1971,
1974,
1976

1969,
1971,
1974,
1976

537 

-Continued

Measurements

Date Discharge 
(ft'/s)

(-23-76 13.0

9-23-76 24.2

J-24-76 23.1

9-23-76 25.2

9-24-76 6.35

9-24-76 27.!

9-24-76 30.!

9-22-76 2.05

9-22-76 .24

J-22-76 .39

9-22-76 .50

J-21-76 .46

a Revised.
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Discharge measurements made at low-flow partial-record stations during water year 1976-

Station Station name 
No.

05455960 Wolf Creek at
Austin, Minn.

05457160 Rose Creek near 
Austin, Minn.

05457220 Woodbury Creek 
near Lyle, 
Minn.

05457280 Otter Creek at 
Lyle, Minn.

05457780 Little Cedar 
River near 
Johnsburg, 
Minn.

05458970 Shell Rock River 
at Gordonsville, 
Minn.

05458975 Goose Creek near 
Gordonsville, 
Minn.

05459040 Lime Creek near 
Emmons, Minn.

05474770 Beaver Creek 
near Currie, 
Minn.

05474920 Okabena Creek 
at Okabena, 
Minn.

05476990 East Fork Des 
Moines River 
near Ceylon, 
Minn.

06480600 Flandreau Creek
near Cazenovia, 
Minn.

06482520 Pipestone Creek 
near Pipestone, 
Minn.

c Approximately.

Location

Iowa River basin- -Continued

Lat 43°41'28", long 92°57'36", in 
sec. 26, T.103 N. , R.18 W. , Mower 
County, at bridge on County Highway 
25, in Todd Park at Austin, and 0.3 
mile upstream from mouth.

Lat 43°36'48", long 92°58'10", on line 
between sees. 26 and 27, T.102 N. , 
R.18 W. , Mower County, at bridge 
on County Highway 29, 0.3 mile 
upstream from mouth, and 3.8 miles 
south of Austin.

Lat 43°30'37", long 930 00'34", on line 
between sees. 32 and 33, T.101 N. , 
R.18 W. , Mower County, at bridge on 
State Highway 105, 3.3 miles west 
of Lyle.

Lat 43°30'00", long 92°55'52", in SE%SE% 
sec. 36, T.101 N., R.18 W. , Mower 
County, at bridge on county road on 
Minn. -Iowa border in Lyle.

Lat 43°30'00", long 92°44'57", in SE%SE% 
sec. 33, T.101 N. , R.16 W. , Mower 
County, at bridge on county road on 
Minn. -Iowa border, 1.1 miles southeast 
of Johnsburg.

Lat 43°30'51", long 93°16'06", on line 
between sees. 29 and 32, T.101 N. , 
R.20 W. , Freeborn County, at bridge 
on County Highway 1, 0.8 mile west 
of Gordonsville.

Lat 43°30'13", long 93°16'24", in NEkSEk 
sec. 31, T.101 N., R.20 W. , Freeborn 
County, at bridge on County Highway 1, 
0.2 mile upstream from mouth, and 1.1 
miles southwest of Gordonsville.

Lat 43°30'00", long 93°33'29", in SW%SE% 
sec. 35, T.101 N. , R.23 W. , Freeborn 
County, at bridge on County Highway 
60, 3.5 miles west of Emmons .

Des Moines River basin

Lat 44°03'30",' long 95°43'08", in 
sec. 24, T.107 N., R.41 W. , Murray 
County, at bridge on county road, 2.8 
miles southwest of Currie.

Lat 43°44'38", long 95°18'54", on line 
between sees. 7 and 8, T.103 N. , 
R.37 W. , Jackson County, at bridge 
on County Highway 9, 0.3 mile north 
of Okabena.

Lat 43°34'08", long 94°38'04", on line 
between sees. 11 and 12, T.101 N. , 
R.32 W. , Martin County, at bridge 
on County Highway 125, 2.4 miles 
north of Ceylon.

Big Sioux River basin

Lat 44°04'54", long 96°26'27", in
sec. 13, T.107 N. , R.47 W. , Pipestone 
County, at bridge on County Highway 
13, 3.5 miles northwest of Cazenovia.

Lat 43°58'49", long 96°26'08", on line 
between sees. 13 and 24, T.I 06 N. , 
R.47 W. , Pipestone County, at bridge 
on County Highway 55, 6.1 miles 
southwest of Pipestone.

Drainage 
area 
(mi 2 )

i 10.6

65.8

40.4

I 38.3

i 48.0

191

i 53.8

I 58.4

i 177

141

clSS

i 92.2

113

Period 
of 

record

1969, 
1971, 
1974, 
1976

1969, 
1971, 
1974, 
1976

1971, 
1974, 
1976

1971, 
1974, 
1976

1971, 
1974, 
1976

1971, 
1974, 
1976

1971, 
1974, 
1976

1971, 
1974, 
1976

1969-70 
1972-76

1969-70 
1973-76

1971, 
1973-76

1971, 
1973-76

1971, 
1973-76

-Continued

Measurements

Date Discharge 
(ftVs)

9-21-76 .43

9-21-76 2.73

9-20-76 .67

9-21-76 2.75

9-22-76 1.95

9-20-76 3.46

9-21-76 .41

9-20-76 2.07

8-18-76 0

S-19-76 2.31

6-10-76 0

i-18-76 0

i-18-76 .45
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Discharge measurements made at low-flow partial-record stations during water year 1976--Continued

Measurements 
Drainage Period

Station Station name Location area of Date Discharge
(ft'/s)No.

06482540 Split Rock Creek 
near Jasper, 
Minn.

06482930 Rock River at 
Edgerton, 
Minn.

06482935 Chanarambie Creek 
at Edgerton, 
Minn.

06482945 Rock River near
Hardwick, Minn.

06483000 Rock River at 
Luverne, 
Minn.

06483240 Kanaranzi Creek 
near Kanaranzi, 
Minn.

area 
(mi 2 )

of 
record

Big Sioux River basin- -Continued

Lat 43°46'36", long 96°26'13", on line 
between sees. 26 and 35, T.104 N., 
R.47 W. , Rock County, at bridge on 
county road, 5.4 miles southwest of 
Jasper.

Lat 43°52'14", long 96°08'27", in SW*NW% 
sec. 28, T.105 N. , R.44 W. , Pipestone 
County, at bridge on County Highway 1, 
at west edge of Edgerton, and 1.7 miles 
upstream from Chanarambie Creek.

Lat 43°52'14", long 96°07'23", in NW^SW?s 
sec. 27, T.105 N. , R.44 W. , Pipestone 
County, at bridge on County Highway 1 
in Edgerton, 1 mile upstream from mouth.

Lat 43°43'04", long 96°09'S1", on line 
between sees. 18 and 19, T.103 N., 
R.44 W. , Rock County, at bridge on 
County Highway 8, 4.3 miles southeast 
of Hardwick.

Lat 43°39'15", long 96°12'03", in
sec.11, T.102 N., R.45 W., Rock County, 
at bridge on Main Street (County 
Highway 4) in Luverne.

Lat 43°30'01", long 96°07'12", on line 
between sec.11, T.100 N., R.45 W., 
and sec.33, T.101 N., R.44 W., Rock 
County, at bridge on county road on 
Minn.-Iowa border, 5.3 miles south 
west of Kanaranzi.

310

121

72.0

312

425

192

1969-70, 
1973-76

1969-70, 
1973-76

1969-70, 
1973-76

1969-70, 
1973-76

1911-14$,
1968, 

1970-76

1969-70, 
1973-76

8-18-76

8-18-76

8-18-76

8-18-76

8-18-76

8-18-76

1.09

.46

2.00

2.32

.38

Operated as a continuous-record gaging station.
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Crest-stage partial-record stations

The following table contains annual maximum discharge for crest-stage stations. A crest-stage is a device 
which will register the peak stage occurring between inspections of the gage. A stage-discharge relation for 
each gage is developed from discharge measurements made by indirect measurements of peak flow or by current 
meter. The date of the maximum discharge is not always certain but is usually determined by comparison with 
nearby continuous-record stations, weather records, or local inquiry. Only the maximum discharge for each water 
year is given. Information on some lower floods may have been obtained, and discharge measurements may have 
been made for purposes of establishing the stage-discharge relation, but these are not published herein. The 
years given in the period of record represent water years for which the annual maximum has been determined.

Annual maximum discharge at crest-stage partial-record stations during water year 1976

Station 
No.

Station name

04011370 Little Devil Track 
River near Grand 
Marais, Minn.

04011390 Little Devil Track 
River tributary 
near Grand 
Marais, Minn.

*04012SOO Poplar River at 
Lutsen, Minn.

04013100 Lake Superior
tributary near 
Taconite Harbor, 
Minn.

04013200 Caribou River near 
Little Marais, 
Minn.

04015200 Encampment River 
tributary at 
Silver Creek, 
Minn.

04015250 Silver Creek
tributary near 
Two Harbors,
Minn.

04015300 Little Stewart
River near Two 
Harbors, Minn.

04015360 Lake Superior
tributary No. 2 
at French River, 
Minn.

04015370 Talmadge River at 
Duluth, Minn.

04015400 Miller Creek at 
Duluth, Minn.

Location
Drainage 

area 
(mi 2 )

Streams tributary to Lake Superior

Lat 47°47 I 09", long 90°19'44", in 
sec. 9, T.61 N. , R.I E. , Cook County, 
at culvert on County Highway 12, 1.6 
miles upstream from mouth, and 2.5 
miles north of Grand Marais.

Lat 47°47'17", long 90°19'20", in SE%SE% 
sec. 4, T.61 N. , R.I E. , Cook County, 
at culvert on County Highway 55, 0.2 
mile upstream from mouth, and 2.8 
miles north of Grand Marais.

Lat 47°38'23", long 90 0 42'31", in
sec. 33, T.60 N. , R.3 W. , Cook County, 
350 ft upstream from bridge on U.S. 
Highway 61 at Lutsen, and 0.3 mile 
upstream from mouth.

Lat 47"29'14", long 90°S9'19", in SW%SE% 
sec. 20, T.S8 N. , R.5 W. , Cook County, 
at culvert on U.S. Highway 61, 0.2 
mile upstream from mouth, and 3.7 
miles southwest of Taconite Harbor.

Lat 47"27'S1", long 91 0 01'SO", in NW%SE% 
sec. 36, T.58 N. , R.6 W. , Lake County, 
at culvert on U.S. Highway 61, 0.2 
mile upstream from mouth, and 5.2 
miles northeast of Little Marais.

Lat 47"07'01", long 91"36'04", in NE%SE% 
• sec. 33, T.S4 N. , R.10 W. , Lake County, 
at culvert on County Highway 3, 0.3 
mile north of Silver Creek, and 1.4 
miles upstream from mouth.

Lat 47"04'40", long 91°36'49", in SW%NE% 
sec. 16, T.S3 N. , R.10 W. , Lake County, 
at culvert on County Highway 3, 1.0 
mile upstream from mouth, and 4.5 
miles northeast of Two Harbors.

Lat 47°03'S2", long 91°40'03", in SE%NE% 
sec. 24, T.S3 N. , R.ll W. , Lake County, 
at culvert on county highway, 2.0 
miles upstream from mouth, and 2.7 
miles north of Two Harbors.

Lat 46 0 S3'43", long 91°54'31", in SW%SE% 
sec. 18, T.51 N. , R.12 W. , St. Louis 
County, at culvert on U.S. Highway 61, 
0.35 mile upstream from mouth, and 0.7 
mile west of French River.

Lat 46°53'20", long 91°SS'21", in SE%NE% 
sec. 24, T.51 N., R.13 W. , St. Louis 
County, at culvert on U.S. Highway 61, 
0.6 mile upstream from mouth, and 0.5 
mile northeast of Duluth city limits.

Lat 46°49'01", long 92°10'42", in SE*NE% 
sec. 13, T.SO N., R.1S W. , St. Louis 
County, at culvert on U.S. Highway S3, 
0.2 mile northwest of Duluth city 
limits.

114

Period
of 

record

7.49 1961-76

.47 1966-76

1912-17J, 
1928-47$, 
1952-61$, 
1972-76

1.56 1964-76

22.7 1961-76

.96 1960-76

3.72 1965-76

5.54 1960-76

1.41 1964-76

5.79 1964-76

4.92 1960-76

Annual maximum
Gage Dis- 

Date height charge 
(feet) (ftVs)

4-16-76 18.48 213

4-16-76 10.31 7.7

4-19-76 6.21 1,860

4- 7-76 7.48 42

4-16-76 12.67 417

4- 9-76 a6.90 22

6415-76 2.77 (t)

3-31-76 bll.38 143

4- 6-76 17.62 51

4-1 1-76 13.70 140

4- 2-76 15.23 120

* Also a low-flow partial-record station.
t Discharge not determined.
t Operated as a continuous-record gaging station.
a Affected by shifting control.
b Backwater from ice.
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Annual maximum discharge at crest-stage partial-record stations during water year 1976--Continued

Station 
No.

Station name Location

04017700 McKinley Lake 
tributary at 
McKinley, Minn.

04021205 Floodwood River
above Floodwood, 
Minn.

*04024095 Nemadji River near 
Holyoke, Minn.

04024100 Rock Creek near
Blackhoof, Minn.

04024110 Rock Creek tribu 
tary near Black- 
hoof, Minn.

04024200 South Fork Nemadji 
River near 
Holyoke, Minn.

05047700 West Branch
Mustinka River 
tributary near 
Graceville, Minn.

05049200 Eighteenmile Creek 
near Wheaton, 
Minn.

05060800 Buffalo River near 
Callaway, Minn.

*05061200 Whisky Creek at 
Barnesville, 
Minn.

05061400 Hay Creek above 
Downer, Minn.

05062280 Mosquito Creek 
near Bagley, 
Minn.

05062470 Marsh Creek tribu 
tary near 
Mahnomen, Minn.

Drainage Period
area of
(mi 2 ) record

Streams tributary to Lake Superior--Continued

Lat 47°30'41", long 92 8 25'11", in 
sec.18, T.58 N., R.16 W., St. Louis 
County, at culvert on State Highway 
135 at west edge of McKinley.

Lat 46 8 17'15", long 92°53'40", in NE%NW% 
sec.32, T.52 N., R.20 W., St. Louis 
County, at bridge on County Highway 
835; 500 ft west of State Highway 73, 
and 2 miles north of Floodwood.

Lat 46°31'04", long 92°23'22", in NE%NE% 
sec.32, T.47 N., R.16 W., Carlton 
County, at bridge on State Highway 23, 
3.5 miles north of Holyoke.

Lat 46 8 32'10", long 92 8 22'12", in SW*SE% 
sec.21, T.47 N., R.16 W., Carlton 
County, at culvert on State Highway 23, 
4.0 miles upstream from mouth, and 4.4 
miles east of Blackhoof.

Lat 46 8 32'14", long 92 8 22'05", in NE%SE% 
sec.21, T.47 N., R.16 W., Carlton 
County, at culvert on State Highway 23, 
0.1 mile upstream from mouth, and 4.5 
miles east of Blackhoof.

Lat 46 8 29'38", long 92 8 24'36", in SENSE'S 
sec.6, T.46 N., R.16 W., Carlton 
County, at culvert on State Highway 23, 
1.7 miles downstream from Clear Creek, 
and 2.0 miles northwest of Holyoke.

Red River of the North basin

Lat 45 8 36'53", long 96 8 19'47", in NE%NW% 
sec.28, T.125 N., R.45 W., Traverse 
County, at culvert on county highway, 
6.0 mile northeast of Graceville.

Lat 45°47'18", long 96 8 31'52" J on west 
quarter of line between sees.24 and 
25, T.127 N., R.47 W., Traverse County, 
at culvert on County Highway 67, 1.4 
miles upstream from mouth, and 2.0 
miles southwest of Wheaton.

Lat 47 8 01'17", long 95 8 54'43", in 
sec. 17, T.141 N., R.41 W. , Becker 
County, at culvert on U.S. Highway 59, 
2.7 miles north of Callaway.

Lat 46°39'35", long 96 8 23'54", in SE%SW% 
sec. 20, T.137 N., R.45 W. , Clay County, 
at culvert on State Highway 34, 0.7 
mile upstream from Blue Eagle Lake, 
and 1.0 mile northeast of Barnes ville.

Lat 46 8 44'37", long 96°25'12", in NW%NW% 
sec. 30, T.138 N. , R.45 W. , Clay County, 
at culvert on county road, 3.1 miles 
east of Downer.

Lat 47 8 27'02", long 95 8 22'55", in SW%NW% 
sec. 21, T.146 N. , R.37 W. , Clearwater 
County, at culvert on State Highway 
92, 5.0 miles south of Bagley.

Lat 47 8 19'31", long 96 8 04'41", in SE%SW% 
sec. 36, T.145 N. , R.43 W. , Norman 
County, at culvert on State Highway 
31, 0.1 mile upstream from mouth, and 
5.2 miles west of Mahnomen.

.37 1960-76

1972-76

Annual maximum
Gage Dis- 

Date height charge 
(feet) (ft»/s)

4- 9-76 b7.19 2.0

4- 6-76 15.23 1,020

118 1972-76 4- 1-76 b!4.69 1,650

4.94 1961-65, 
1967-76

.20 1961-76

19.4 1961-76

3.37 1964-76

68.5 1965-68, 
1970-76

94.5 1960-76

25.3 1961-64, 
1965-66J, 
1967-76

5.81 1961-76

3.98 1961-76

11.9 1961-76

6-18-76 15.12 282

4- 1-76 b9.71 5.3

4- 1-76 bll.20 244

3-24-76 b8.13 24

3-24-76 b8.48 (t)

3-29-76 bll.90 160

3-23-76 b5.94 82

3-23-76 b6.75 (t)

3-30-76 b9.05 33

3-30-76 bll.76 102

* Also a low-flow partial-record station.
t Discharge not determined.
t Operated as a continuous-record gaging station.
b Backwater from ice.
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Annual maximum discharge at crest-stage partial-record stations during water year 1976--Continued

Station
No.

Station name Location

05062700 Wild Rice River 
tributary near 
Twin Valley, 
Minn.

05062800 Coon Creek near 
Twin Valley, 
Minn.

05063200 Spring Creek
tributary near 
Ogema, Minn.

*05063500 South Branch Wild 
Rice River near 
Borup, Minn.

05073600 South Branch
Battle River at 
Northome, Minn.

05073750 Spring-Creek near 
Blackduck, Minn.

05073800 Perry Creek tribu 
tary near 
Shooks, Minn.

05076600 Red Lake River
tributary near 
Thief River 
Falls, Minn. •

05078180 Silver Creek near 
Clearbrook, Minn.

05078200 Silver Creek
tributary at 
Clearbrook, Minn.

05078400 Clearwater River 
tributary near 
Plummer, Minn.

05128300 Pike River near 
Gilbert, Minn.

05128700 Pike River
tributary near 
Wahlsten, Minn.

Drainage 
area 
(mi 2 )

Red River of the North basin--Continued

Lat 47 e 17 t 47", long 96°19 t 42", in SW%SE!» 
sec. 12, T.144 N. , R.45 W. , Norman 
County, at culvert on State Highway 
31, 1.2 miles upstream from mouth, and 
4.1 miles northwest of Twin Valley.

Lat 47°15'51", long 96°20 t 34", in 
sec. 26, T.144 N. , R.45 W. , Norman 
County, at bridge on County Highway 
28, 1.3 miles upstream from mouth, and 
4.0 miles west of Twin Valley.

Lat 47°07'22", long 95°57'35", in SENSES* 
sec. 11, T.142 N., R.42 W. , Becker 
County, at culvert on county highway, 
2.0 miles northwest of Ogema.

Lat 47°11'40", long 96°34'40", in NW!»NW?s 
sec. 24, T.143 N. , R.47 W. , Norman 
County, at bridge on County Highway 
193, 4 miles northwest of Borup.

Lat 47°52'17", long 94°17'45", in NWWE* 
sec. 25, T.151 N. , R.29 W. , Koochiching 
County, at culvert on U.S. Highway 71, 
0.7 mile west of Northome, and 3.1 

upstream from Battle Lake.

Lat 47°46'23", long 94°31'22", in NW!»NW?s 
sec. 32, T.150 N. , R.30 W. , Beltrami 
County, at culvert on County Highway 
304, 3.1 miles north of Blackduck, and 
3.2 miles upstream from mouth.

Lat 47°52'00", long 94°32'52", in NW!»SW?s 
sec. 30, T.151 N. , R.30 W. , Beltrami 
County, at culvert on State Highway 
72, 5.2 miles west of Shooks.

Lat 48°04'44", long 96°12'15", in SW^SE* 
sec. 8, T.153 N. , R.43 W. , Pennington 
County, at culvert on County Highway 
7, 0.5 mile upstream from mouth, and 
3.1 miles south of Thief River Falls.

Lat 47°38'43", long 95°26'33", in NW% 
sec. 13, T.148 N. , R.38 W. , Clearwater 
County, at culvert on county highway, 
3.4 miles south of Clearbrook.

Lat 47°41 I 49", long 95 0 25'50", in SWfcNWfc 
sec. 29, T.149 N. , R.37 W. , Clearwater 
County, at culvert on county highway, 
at north edge of Clearbrook, 0.9 mile 
upstream from mouth.

Lat 47°52'34", long 96 0 08'35", in SE%SE% 
sec. 22, T.151 N. , R.43 W. , Red Lake 
County, at culvert on county highway, 
1.2 miles upstream from mouth, and 5.3 
miles southwest of Plummer.

Lake of the Woods basin

Lat 47°29 t 34", long 92°29'15", in NE^SW* 
sec. 22, T.58 N. , R.17 W. , St. Louis 
County, at culvert on State Highway 
135, 1.1 miles west of Gilbert.

Lat 47°43'04", long 92°17'12", in SW^SW* 
sec. 32, T.61 N. , R.15 W. , St. Louis 
County, at culvert on State Highway 
135, 1.2 miles south of Wahlsten, and 
2.7 miles upstream from mouth.

Period
of 

record

4.72 1961-76

50.8 1962-76

4.99 1963-76

254 1944-49*, 
1972-76

2.80 1960-76

7.96 1960-76

1.14 1960-76

2.33 1962-76

4.96 1960-76

6.02 1960-76

6.51 1961-76

.73 1966-76

1.93 1961-76

Annual maximum
Gage Dis- 

Date height charge 
(feet) (ftVs)

3-30-76 b!2.25 61

3-30-76 blO.93 460

3-30-76 b6.79 37

3-28-76 17.85 760

4- 5-76 bl5.25 34

4- 4-76 13.22 50

4- 4-76 b7.06 20

3-23-76 b9.54 52

4-29-76 b8.46 (t)

3-30-76 alO.59 48

3-30-76 11.42 (t)

4- 9-76 6.97

5-21-70 7.28
C4-17-71 bc7.53
4- 9-76 b8.56

11

c56
c64
43

* Also a low-flow partial-record station.
t Discharge not determined.
t Operated as a continuous-record gaging station.
a Affected by shifting control.
b Backwater from ice.
c Revised.
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Annual maximum discharge at crest-stage partial-record stations during water year 1976--Continued

543

Station 
No.

Station name Location 

Lake of the Woods basin --Continued

Annual maximum
Drainage Period Gage Dis- 

area of Date height charge 
(mi 2 ) . record (feet) (ft 3 /s)

05130300 Boriin Creek near 
Chisholm, Minn.

*05131750 Big Fork River 
near Bigfork, 
Minn.

*05200445 Mississippi River 
at Bemidji, 
Minn.

05210200 Smith Creek near 
Hill City, Minn.

05216980 Swan River tribu 
tary at Warba, 
Minn.

05217700 Bluff Creek near 
Jacobson, Minn.

*05221020 Willow River below 
Palisade, Minn.

Lat 47°36'14", long 92°51'58", in 
sec. 9, T.59 N. , R.20 W. , St. Louis 
County, at culvert on State Highway 73,
I.2 miles upstream from mouth, and 7.8 
miles north of Chisholm.

Lat 47°45'05", long 93°46'33", in SE%NE* 
sec. 27, T.61 N., R.27 W. , Itasca 
County, at bridge on State Highway 6, 
5.5 miles west of Bigfork.

Mississippi River main stem

Lat 47°27'04", long 94°54'23", in NW%NW% 
sec. 20, T.146 N. ,. R.33 W. , Beltrami 
County, at bridge on County Highway
II, 1.5 miles southwest of intersection 
of U.S. Highway 2 and County Highway 7 
in Bemidji.

Smith Creek basin

Lat 47°04'58", long 93°34'59", in SE%NW% 
sec. 13, T.53 N. , R.26 W. , Itasca 
County, at culvert on U.S. Highway 169, 
6.2 miles north of Hill City.

Swan River basin

Lat 47°07'11", long 93°15'00", in SE%NWs 
sec. 34, T.54 N. , R.23 W. , Itasca 
County, at culvert on U.S. Highway 2, 
0.9 mile upstream from mouth, and 1.1 
miles southeast of Warba.

Bluff Creek basin

Lat 47°00'19", long 93°17'30", in
sec.8, T.52 N., R.23 W., Aitkin County, 
at culvert on State Highway 200, 1.2 
miles west of Jacobson.

Willow River basin

Lat 46°42'38", long 93°33'21", in NW%NE% 
sec.30, T.49 N., R.25 W., Aitkin 
County, at bridge on County Highway 3, 
3.2 miles west of Palisade.

Crow Wing River basin

05244100 Kitten Creek near Lat 46°40'33", long 95°04'46", in SE^SE^ 
Sebeka, Minn. sec.15, T.137 N., R.35 W., Wadena

County, at culvert on county highway, 
3.2 miles north of Sebeka, and 3.3 
miles upstream from mouth.

Lat 46°37'49", long 94°55'51", in SW%SW% 
sec.36, T.137 N., R.34 W., Wadena 
County, at bridge on State Highway 
227, 2.5 miles west of Nimrod, and 3.0 
miles upstream from mouth.

Lat 46°27'25", long 94°50'29", in SW%SW% 
sec.34, T.135 N., R.33 W., Wadena 
County, at bridge on County Highway 
29, 2.3 miles upstream from mouth, and 
7 miles northeast of Aldrich.

Mississippi River main stem

*05261000 Mississippi River Lat 46°10'50", long 94°21'56", in SE%NWs 
near Fort Ripley, sec.27, T.43 N., R.32 W., Crow Wing 
Minn. County, on left bank 600 ft upstream 

from Nokasippi River, and 1.0 mile 
north of Fort Ripley.

* Also a low-flow partial-record station.
J Operated as a continuous-record gaging station.
a Affected by shifting control.
b Backwater from ice.

05244200 Cat River near 
Nimrod, Minn.

*05244440 Leaf River near 
Aldrich, Minn.

13.7 1959-76 4- 7-76 b!2.00 125

1973-76

1973-76

4- 6-76 12.13 1,340

4- 5-76 11.61 553

8.00 1961-76

3.95 1961-76

1.50 1961-76

1972-76

14.7 1961-76

49.2 1961-76

1972-76

28

13

4- 3-76 4.39

4- 3-76 • 5.08

3-31-76 b7.19

4- 6-76 13.21 1,790

3-31-76 8.70

4- 2-76 a4.94

3-30-76 12.08

49

64

950

11,010 1929J, 
1972-76

4- 3-76 1142.70 12,800



544 DISCHARGE AT PARTIAL-RECORD STATIONS AND MISCELLANEOUS SITES

Annual maximum discharge at crest-stage partial-record stations during water year 1976-:-Continued

Station
No.

Station name

05267800 Big Mink Creek
tributary near 
Lastrup, Minn.

*05267900 Hillman Creek near 
Pierz, Minn.

*05268000 Platte River above 
Royalton, Minn.

05270SOO Sauk River tribu 
tary at Spring 
Hill, Minn.

05270310 Sauk River tribu 
tary No. 2 near 
St. Martin, Minn.

05271800 Johnson Creek 
tributary at 
Luxemburg, Minn.

05272000 Johnson Creek
tributary No. 2 
near St. Augusta, 
Minn.

*05272300 Johnson Creek near 
St. Augusta, 
Minn.

05273510 Mississippi River 
at Clearwater, 
Minn.

05273700 Otsego Creek near 
Otsego, Minn.

05274200 Stony Brook tribu 
tary near Foley, 
Minn.

Location

Platte River basin

Lat 46°01'58", long 94°06'13", in NOSE'S 
sec.14, T.41 N., R.30 W., Morrison 
County, at culvert on State Highway 
25, 1.4 miles upstream from mouth, and 
2.1 miles west of Lastrup.

Lat 45°58'27", long 94°04'21", in NE?sSE?i 
sec.9, T.40 N., R.30 W., Morrison 
County, at bridge on county highway, 
1.1 miles upstream from mouth, and 1.5 
miles east of Pierz.

Lat 45°50'43", long 94°17'40", in SEktiWk 
sec.26, T.39 N., R.31 W., Morrison 
County, at bridge on County Highway 
27, 0.6 mile north of Royalton, and 
6.6 miles upstream from mouth.

Sauk River basin

Drainage 
area 
(mi 2 )

Lat 45°31'22", long 94°48'31", in 
sec. 27, T.124 N. , R.33 W. , Stearns 
County, at culvert on State Highway 4, 
1.0 mile east of Spring Hill, and 2.7 
miles upstream from mouth.

Lat 45°31'44", long 94°44'50", in SEkSEk 
sec. 19, T.124 N. , R.32 W. , Stearns 
County, at culvert on county highway, 
4.2 miles northwest of St. Martin.

Johnson Creek basin

Lat 45°26'30", long 94°14'46", in NWsNESj 
sec. 30, T.123 N. , R.28 W. , Stearns 
County, at culverts on State Highway 
IS, 0.8 mile south of Luxemburg.

Lat 4S°26'52", long 94°12'00", in NE%SE?i 
sec. 21, T.123 N., R.28 W., Stearns 
County, at culverts on county highway, 
0.7 mile upstream from mouth, and 3.1 
miles southwest of St. Augusta.

Lat 45°27'49", long 94°09'19", in NWsSWSj 
sec. 13, T.123 N. , R.28 W. , Stearns 
County, at bridge on County Highway 7, 
1.0 mile south of St. Augusta, and 3.3 
miles upstream from mouth.

Mississippi River main stem

Lat 4S°2S'1S", long 94°02'37", in NWsSW^ 
sec. 23, T.34 N. , R.30 W. , Sherburne 
County, on left bank 700 ft upstream 
from bridge, on State Highway 24 at 
Clearwater.

Otsego Creek basin

Lat 45°17'19", long 93°38'59", in SWINE'S 
sec. 13, T.121 N., R.24 W. , Wright 
County, at culvert on County Highway 
39, 1.3 miles upstream from mouth, and 
1.9 miles west of Otsego.

Elk River basin

Lat 45°38'42", long 93°54'54", in NESjNWs 
sec. 2, T.36 N. , R.29 W. , Benton County, 
at culvert on State Highway 25, 0.3 
mile upstream from mouth, and 1.5 
miles south of Foley.

* Also a low-flow partial-record station.
t Discharge not determined.
t Operated as a continuous-record gaging station
b Backwater from ice.
d Peak stage did not reach bottom of gage.
e Estimated; gage height unknown.

335

.24

Period
.of 

record

Annual maximum
Gage Dis- 

Date height charge 
(feet) (ftVs)

1.53 1961-76 3-29-76 b9.33

46.7 1964-76 3-29-76 b!4.58

11

450

1929-36*, 3-29-76 3.55 2,100 
1972-76

7.06 1960-76

1960, 
1962-76

3.82 1964-76

13.4 1964-76

46.7 1964-76

1972-76

3.11 1964-76

2.26 1960-76

3-25-76 10.42

7-30-76 7.06

3-28-76 b7.89

3-28-76 b7.00

3-28-76 b!3.23

127

30

(t)

262

4-76 (d) e!7,000

3-23-76 b4.94

3-28-76 b9.54

70

33

V\
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Annual maximum discharge at crest-stage partial-record stations during water year 1976--Continued
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Station 
No.

Station name

05276100 North Fork Crow
River tributary 
near Paynesville, 
Minn.

05276200 North Fork Crow 
River at 
Paynesville, 
Minn.

05278350 Fountain Creek 
near Montrose, 
Minn.

05278700 Otter Creek near 
Lester Prairie, 
Minn.

05278750 Otter Creek tribu 
tary near Lester 
Prairie, Minn.

05278850 Buffalo Creek
tributary near 
Brownton, Minn.

05280300 School Lake Creek 
tributary near 
St. Michael, 
Minn.

05284600 Robinson Brook 
near Onamia, 
Minn.

05284620 Rum River tribu 
tary near 
Onamia, Minn.

05284920 Stanchfield Creek 
tributary near 
Day, Minn.

05299100 Lazarus Creek
tributary near 
Canby, Minn.

05302970 Outlet Creek
tributary near 
Starbuck, Minn.

b Backwater from ice.

Location
Drainage 

area

Crow River basin

Lat 45 e 23'29", long 94°46'56", in SWkWk 
sec. 12, T.122 N. , R.33 W. , Kandiyohi 
County, at culvert on county highway, 
1.2 miles upstream from mouth, and 3.0 
miles west of Paynesville.

Lat 45 e 23 t 09", long 94°42'41", in 
sec. 9, T.122 N. , R.32 W. , Stearns 
County, at bridge on county road at 
northeast edge of Paynesville city 
limits.

Lat 45 e 01'20", long 93°56'29", in NE*NW% 
sec. 22, T.118 N. , R.26 W. , Wright 
County, at culvert on County Highway 
30, 3.3 miles southwest of Montrose.

Lat 44 e 54'23", long 94 e 04'24", in SEkSE* 
sec. 28, T.117 N. , R.27 W. , McLead 
County, at culvert on State Highway 7, 
2.1 miles northwest of Lester Prairie, 
and 4.4 miles upstream from mouth.

Lat 44 e 53'34", long 94 e 04'24", in SE*SE* 
sec. 33, T.117 N. , R.27 W. , McLeod 
County, at culvert on County Highway 
63, 1.7 miles northwest of Lester 
Prairie, and 3.3 miles upstream from 
mouth.

Lat 44 e 45'55", long 94°22'33", in 
sec. 13, T.115 N., R.30 W. , McLeod 
County, at culvert on State Highway 
15, 0.6 mile upstream from mouth, and 
2.6 miles northwest of Brownton.

Lat 45 e 12'09", long 93e 41'31", in NW%SE* 
sec. 15, T.120 N. , R.24 W. , Wright 
County, at culvert on county highway, 
0.2 mile upstream from mouth, and 1.5 
miles southwest of St. Michael.

Rum River basin

Lat 45 e 58'22", 'long 93"39'42", in
sec. 11, T.40 N., R.27 W. , Mille Lacs 
County, at culvert on U.S. Highway 
169, 0.2 mile upstream from mouth, and 
6.8 miles south of Onamia.

Lat 45 e 57'29", long 93 e 39'43", in 
sec. 14, T.40 N. , R.27 W. , Mille Lacs 
County, at culvert on U.S. Highway 
169, 0.3 mile upstream from mouth, and 
7.8 miles south of Onamia.

Lat 45 e 41'29", long 93e 23'45", in 
sec. 13, T.37 N. , R.25 W. , Isanti 
County, at culvert on County Highway 
60, 0.5 mile upstream from mouth, and 
1.5 miles southwest of Day.

Minnesota River basin

Lat 44"43'04", long 96 e 19'42", in
sec. 6, T.114 N., R.45 W. , Yellow Medi 
cine County, at culvert on State High 
way 68, 2.7 miles west of Canby, and 
4.2 miles upstream from mouth.

Lat 45 e 31'35", long 95 e 33'43", in
sec. 27, T.124 N. , R.39 W. , Pope County, 
at culvert on State Highway 29, 0.2 
mile upstream from mouth, and 6.6 
miles south of Starbuck.

Period
of 

record

Annual maximum
Gage Dis- 

Date height charge 
(feet) (ft'/s)

.55 1960-76

1973-76

6.73 1962-76

30.2 1961-76

1.54 1962-76

3-23-76 b!7.84

3-20-76 b6.26

3-20-76 b7.82

3-12-76 b7.59

9.45 1961-76 3-12-76 b!3.65

2.04 1964-76 3-20-76 b8.69

4.79 1960-76 3-29-76 14.41

2.37 1960-76 3-29-76 8.61

1.26 1961-76 3-29-76 b7.30

2.97 1960-76 3-23-76 bll.52

.47 1962-76 3-20-76 7.49

12

3-16-73 b5.17 765
4-28-75 6.47 1,320
3-28-76 b7.30 535

43

65

6.6

19

36

76

59

40

61

10
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Annual maximum discharge at crest-stage partial-record statibns during water year 1976--Continued

Station 
No.

Station name

053034SO Hassel Creek near 
Clontarf, Minn.

*05305200 Spring Creek near 
Montevideo, 
Minn.

05311200 North Branch
Yellow Medicine 
River near 
Ivanhoe, Minn.

05311250 North Branch
Yellow Medicine 
River tributary 
near Wilno, 
Minn.

05314900 Redwood River at 
Ruthton, Minn.

*05315200 Prairie- Ravine
near Marshall, 
Minn.

05316550 West Fork Beaver 
Creek near 
Olivia, Minn.

*05316570 Beaver Creek at 
Beaver Falls, 
Minn.

05316690 Spring Creek tribu 
tary near Sleepy 
Eye, Minn.

05316700 Spring Creek near
Sleepy Eye, Minn.

05316800 Cottonwood River 
tributary near 
Balaton, Minn.

05316900 Dry Creek near 
Jeffers, Minn.

05316920 Cottonwood River 
tributary No. 2 
near Sanborn, 
Minn.

Location

Minnesota River basin- -Continued

Lat 45°24'03", long 95°34'13", in SYfisSE% ' 
sec. 4, T.122 N. , R.39 W. , Swift County, 
at culvert on State Highway 29, 0.2 
mile upstream from Lake Hassel, and 
5.6 miles east of Clontarf.

Drainage 
area 
(mi 2 )

Lat 44°58'41", long 95°42'57", in 
sec. 5, T.117 N., R.40 W., Chippewa 
County, at culvert on State Highway 
29, 1.2 miles upstream from- mouth, and 
2.0 miles north of Montevideo.

Lat 44°27'32", long 96°21'27", in NEW* 
sec. 2, T.lll N., R.46 W. , Lincoln 
County, at culvert on State Highway 
19, 5.3 miles west of Ivanhoe.

Lat 44°33'12", long 96°16'33", in 
sec. 33, T.113 N. , R.45 W. , Lincoln 
County, at culvert on U.S. Highway 75,. 
2.1 miles upstream from mouth, and 4.3 
miles northwest of Wilno.

Lat 44°10'53", long 96°06'07", in NWW* 
sec. 11, T.108 N., R.44 W. , Pipestone 
County, at culvert on State Highway 
23, .0.3 mile north of Ruthton.

Lat 44°29'44", long 95°47'48", in SEWE3* 
sec. 20, T.112 N., R.41 W. , Lyon County, 
at culvert on U.S. Highway 59, 2.7 
miles north of Marshall.

Lat 44°50'56", long 95°01'53", in 
sec. 14, T.116 N., R.35 W. , Renville 
County, at culvert on field -road, 0.25 
mile upstream from U.S. Highway 71, 
and 5.5 miles northwest of Olivia.

Lat 44°35'10", long 95°02'49", in NEWW* 
sec. 22, T.113 N., R.35 W. , Renville 
County, at bridge in Beaver Falls, 2.2 
miles upstream from mouth, and 3.8 
miles northwest of Morton.

Lat 44°23'54", long 94°45'35", in NW% 
sec. 25, T.lll N., R.33 W. , Brown 
County, at culvert on county highway, 
0.1 mile upstream from mouth, and 7.5 
miles north of Sleepy Eye.

Lat 44°24'12", long 94°44'41", in 
sec. 24, T.lll N., R.33 W. , Brown 
County, at culvert on county highway, 
4.3 miles upstream from mouth, and 7.5 
miles north of Sleepy Eye.

Lat 44°14'24", long 95°57'22", i 
sec. 19, T.109 N. , R.42 W. , Lyon 
County, at culvert on U.S. Highway 14 
4.0 miles west of Balaton.

Lat 44°07'21", long 95°12'13", in
sec. 31, T.108 N. , R.36 W. , Cottonwood 
County, at culvert on County Highway 
10, 4.5 miles north of Jeffers.

Lat 44°10'34", long 95°07'15", in SWWW* 
sec. 12, T.108 N. , R.36 W. , Cottonwood 
County, at culvert on U.S. Highway 71, 
2.4 miles south of Sanborn.

* Also a low-flow partial-record station.
t Operated as a continuous-record gaging station.
b Backwater from ice.
d Peak stage did not reach bottom of gage.
e Estimated; gage height unknown.

Period
of 

record

7. S3 1962-76

16.0 1959-76

14.8 1960-76

.33 1960-76

6.18 1959-76

5.63 1959-641, 
1965-76

12.2 1959-76

Annual maximum
Gage Dis- 

Date height charge 
(feet) (ft'/s)

3-23-76 b8.41 37

3-23-76 12.53 15

3-20-76 b!2.64 14

3-20-76 blO.20 12

3-20-76 b!4.41 28

3-18-76 b7.52 16

3-20-76 b7.95 50

194 1972-76 3-20-76 (d) e250

3.69 1966-76

31.3 1959-76

.91 1959-76

3.13 1961-76

.42 1966-76

31-20-76 3.74 15

3-20-76 9.52 61

3-20-76 b7.39 18

3-20-76 b5.71 31

3-20-76 b6.13 10
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Annual maximum discharge at crest-stage partial-record stations during water year 1976--Continued

Station 
No.

Station name Location 

Minnesota River has in--Continued

Drainage 
area 
(mi 2 )

05316950 -Cottonwood River Lat 44°12'12", long 95"02'53", on line
near Springfield, between sec.33 and 34, T.109 N., R.35 W.
Minn.

05317190 Little Cottonwood 
River at 
Searles, Minn.

05317850 Foster Creek near 
Alden, Minn.

05318000 East Branch Blue
Earth River near 
Bricelyn, Minn.

05318100 East Branch Blue 
Earth River 
tributary near 
Blue Earth, 
Minn.

05318300 Watonwan River 
near Delft, 
Minn.

*05319490 Watonwan River 
above Garden 
City, Minn.

05320200 Le Sueur River
tributary near 
Mankato, Minn.

05320300 Cobb River
tributary near 
Mapleton, Minn.

05320400 Maple River
tributary near 
Mapleton, Minn.

*05320480 Maple River near 
Rapidan, Minn.

05330150 Sand Creek tribu 
tary near 
Montgomery, Minn.

Brown County, at bridge on County High 
way 2, 1.3 miles downstream from Mound 
Creek, 1.0 mile upstream from Coal Mine 
Creek, and 3.5 miles southwest of 
Springfield.

Lat 44"14'19", long 94"26'04", in
sec. 21, T.109 N., R.30 W. , Brown County, 
at bridge on State Highway 15, 0.75 
mile north of Searles, and 3 miles 
south of New Ulm.

Lat 43"39'31", long 93"35'30", in 
sec. 9, T.102 N. , R.23 W. , Freeborn 
County, at culvert on U.S. Highway 16, 
1.2 miles southwest of Alden.

Lat 43"37'50", long 93"47'25", in NEWE?s 
sec. 23, T.102 N. , R.25 W. , Faribault 
County, at bridge on county highway, 
2 miles upstream from Brush Creek, 3 
miles downstream from South Walnut 
Lake, and 5 miles northeast of Bricelyn.

Lat 43"37'09", long 94 0 01'03", in
sec. 24, T.102 N. , R.27 W. , Faribault 
County, at culvert on County Highway 
13, 0.5 mile upstream from mouth, and 
4.3 miles east of Blue Earth.

Lat 43"59 I 55", long 95 0 07'11", in
sec. 11, T.106 N., R.36 W. , Cottonwood 
County, at culvert on U.S. Highway 71, 
1.7 miles northwest of Delft.

Lat 44°01'32", long 94"13'45", in
sec. 31, T.107 N., R.28 W. , Blue Earth 
County, at bridge on County Highway 
20, 3.5 miles southeast of Garden City.

Lat 44"07 I 29", long 93"57'33", in
sec. 28, T.108 N. , R.26 W. , Blue Earth 
County, at culvert on State Highway 
22, 0.2 mile upstream from mouth, and 
1.5 miles southeast of Mankato Airport.

Period
of 

record

1973-76

1972-76

2.26 1959-76

132 1973-76

9.20 1960-76

13.0 1960-76

1972-76

.073 1959-76

Annual maximum
Gage Dis- 

Date height charge 
(feet) (ft 3 /s)

3-20-76 b20.20 1,320

3-22-76 b3.58 360

Lat 44"01'05", long 93"57'30", in
sec. 4, T.106 N., R.26 W. , Blue Earth 
County, at culvert on State Highway 
22, 1.0 mile upstream from mouth, and 
6.3 miles north of Mapleton.

Lat 43"55"18", long 94"01'17", in SEkSVk 
sec.l, T.105 N., R.27 W. , Blue Earth 
County, at culvert on State Highway 
30, 0.9 mile upstream from mouth, and 
3.3 miles west of Mapleton.

Lat 44 0 03'54", long 94"01'32", in SVk 
sec. 13, T.107 N. , R.27 W. , Blue Earth 
County, at bridge on County Highway 
35, 3.0 miles southeast of Rapidan, 
and 3.3 miles upstream from mouth.

Lat 44°25'41", long 93"30'31", in
sec. 18, T.lll N. , R.22 W. , Rice County, 
at culvert on State Highway 21, 3.5 
miles east of Montgomery.

* Also a low-flow partial-record station.
a Affected by shifting control.
b Backwater from ice.
c Revised.
d Peak stage did not reach bottom of gage.
e Estimated; gage height unknown.

3-12-76 6.11 80

3-12-76 a5.92 80

3-12-76 4.53 73

3-20-76 a!4.87 45

3-12-76 9.28 1,300

3-12-76 b20.00 9.0

7.25 1959-76 11-10-75 14.64 76

6.22 1959-76

1972-76

.36 1961-76

3-12-76 b!7.33 43

C6-15-75 ac7.40 c2,090 
3-14-76 (<1) e900

3-20-76 7.44 4.2

V
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Annual maximum discharge at crest-stage partial-record stations during water year 1976--Continued

Station 
No.

Station name .Location 

Minnesota River basin- -Continued

Drainage 
area 
(mi 2 )

05330200 Rice Lake tribu 
tary near 
Montgomery, Minn.

Lat 44°25'42", long 93°32'10", in 
sec. 13, T.lll N., R.23 W. , Le Sueur 
County, at culvert on State Highway 
21, 1.8 miles upstream from Rice Lake, 
and 2.5 miles east of Montgomery.

05330300 Sand Creek near 
New Prague, 
Minn.

05330550 Raven Stream
tributary near 
New Prague, 
Minn.

05330600 Sand Creek tribu 
tary No. 2 near 
Jordan, Minn.

*05336200 Glaisby Brook 
near Kettle 
River, Minn.

05336300 Moose River
tributary at 
Moose Lake, 
Minn.

05336550 Wolf Creek
tributary near 
Sandstone, Minn.

05336600 Kettle River
tributary at 
Sandstone, Minn.

05338200 Mission Creek
near Hinckley, 
Minn.

05352700 Turtle Creek 
tributary 
No. 2 near 
Pratt, Minn.

05352800 Turtle Creek
tributary near 
Steele Center, 
Minn.

OS35S100 Little Cannon
River tributary 
near Kenyon, 
Minn.

Lat 44°32'37", long 93 8 32'16", in 
sec.l, T.112 N., R.23 W. , Le Sueur 
County, at culvert on State Highway 13 
and 19, 1.9 miles east of New Prague.

Lat 44°34'21", long 93 0 3S'58", in NW% 
sec. 28, T.113 N. , R.23 W. , Scott 
County, at culvert on county road, 
1.6 miles upstream from mouth, and 
•2.3 miles northwest of New Prague.

Lat 44°37'4S", long 93°36'33", in 
sec. 5, T.113 N., R.23 W. , Scott 
County, at culvert on State Highway 
21, 0.8 mile upstream from mouth, and 
2.8 miles south of Jordan.

St. Croix River basin

Lat 46°27'19", long 92°51'34", in SE^NVflt 
sec. 22, T.46 N., R.20 W. , Carlton 
CoXinty, at bridge on State Highways 27 
and 73, 1.0 mile upstream from mouth, 
and 2.4 miles south of Kettle River.

La.t 46°27'17", long 92°47 t 14", in 
sec. 19, T.46 N., R.19 W. , Carlton 
County, at culvert on State Highway 
27, 0.9 mile upstream from mouth, and 
1.2 miles west of Moose Lake.

Lat 46°09 I 45", long 92°51'58", in
sec. 33, T.43 N. , R.20 W. , Pine County, 
at culvert on U.S. Highway 61, 0.2 
mile upstream from mouth, and 2.2 
miles north of Sandstone.

Lat 46°08'46", long 92°51'S7", in SEhSEk 
sec. 4, T.42 N. , R.20 W. , Pine County, 
at culvert on U.S. Highway 61 at 
Sandstone, and 0.2 mile upstream from 
mouth.

Lat 45°S9'S2", long 92 0 56'44", in
sec. 25, T.41 N. , R.21 W. , Pine County, 
at culvert on U.S. Highway 23, 1.2 
miles south of Hinckley.

Cannon River basin

Lat 44°00'02", long 93°08'30", in NVfltSW* 
sec. 8, T.106 N. , R.19 W. , Steele 
County, at culvert on U.S. Highway 
218, 1 mile upstream from mouth, and 
1.7 miles southeast of Pratt.

Lat 44 0 00'26", long 93°12'20", in 
sec. 11, T.106 N., R.20 W. , Steele 
County, at culvert on township road, 
1.3 miles upstream from mouth, and 1.6 
miles northeast of Steele Center.

Lat 44°20'45", long 92°58'47", in 
sec. 9, T.110 N., R.18 W. , Goodhue 
County, at culvert on State Highway 
56, 0.3 mile upstream from mouth, and 
5.3 miles north of Kenyon.

* Also a low-flow partial-record station.
t Operated as a continuous-record gaging station.
a Affected by shifting control.
b Backwater from ice.

24.2

Period
of 

record

Annual maximum
Gage Dis- 

Date height charge 
(feet) (ftVs)

3.16 1960-76

62.4 1960-76

22.1 1960-76

2.62 1960-76

1960-70*. 
1971-76

3-20-76 b6.83

3-12-76 blO.30

3-12-76 blO.99

3-12-76 12.45

4- 3-76 S.83

29

144

110

26

428

1.23 1960-76 7-19-76 a8.02 37

S.46 1960-76 3-31-76 b!7.47 44

.65 1960-76 3-31-76 b8.22 16

3.84 1960-76 3-31-76 bl5.03 45

1.26 1960-76 3-12-76 blS.98 33

5.01 1960-76 3-12-76 b5.79 52

2.20 1960-76 3-20-76 b!2.49 84



DISCHARGE AT PARTIAL-RECORD STATIONS AND MISCELLANEOUS SITES 549

Annual maximum discharge at crest-stage partial-record stations during water year 1976--Continued

Station
No.

Station name

05355150 Pine Creek near 
Cannon Falls, 
Minn.

*05355200 Cannon River at 
Welch, Minn.

05355230 Cannon River
tributary near 
Welch, Minn.

05372800 South Fork Zumbro 
River on Belt 
Line at 
Rochester, Minn.

*05372930 Bear Creek on 
Belt Line at 
Rochester, Minn.

*05372950 Silver Creek at
Rochester, Minn.

*05372990 Cascade Creek at 
Rochester, Minn.

05373350 Zumbro River trib 
utary near South 
Troy, Minn.

05373700 Spring Creek near 
Wanamin go, Minn.

05373900 Trout Brook
tributary near 
Goodhue, Minn.

05374400 Long Creek near 
Potsdam, Minn.

Location
Drainage 

area 
(mi 2 )

Period
of 

record

Annual maximum
Gage Dis- 

Date height charge 
(feet) (ft»/s)

Cannon River basin- -Continued

Lat 44*32 '27", long 92°53'40", in NEfcNE* 
sec. 6, T.112 N., R.17 W. , Goodhue 
County, at culvert oh State Highway 
20, 2.0 miles upstream from mouth, and 
2.1 miles north of Cannon Falls.

20.2 1960-76 3-12-76 b3.94 211

Lat 44°33'50", long 92°43'55", in 
sec. 27, T.113 N. , R.16 W. , Goodhue 
County, on right bank 0.3 mile down 
stream from highway bridge at Welch, 
and 1.8 miles upstream from Belle 
Creek.

Lat 44°36'04", long 92°42'34", in SWkSWt 
sec. 11, T.113 N., R.16 W. , Goodhue 
County, at culvert on U.S. Highway 61, 
1.2 miles upstream from mouth, and 2.7 
miles northeast of Welch.

Zumbro River basin

Lat 44 0 00'26", long 92°28'19", in SEhSWh 
sec. 2, T.106 N. , R.14 W. , Olmsted 
County, at bridge on west-bound lane 
of U.S. Highway 14 at Rochester, and 
1.5 miles upstream from Bear Creek.

r

Lat 44 0 00'29", long 92°26'44", in SVkSEk 
sec.l, T.106 N., R.14 W. , Olmsted 
County, at bridge on west -bound lane 
of U.S. Highway 14 at Rochester, and 
1.2 miles upstream from mouth.

Lat 44°01'44", long 92°25'44", near 
center of sec. 31, T.107 N. , R.13 W. , 
Olmsted County, at bridge on county 
highway at east edge of Rochester city 
limits, and 1.7 miles upstream from 
mouth.

Lat 44°01'51", long 92°28'18", in SE?sNW?s 
sec. 35, T.107 N. , R.14 W. , Olmsted 
County, at bridge on 7th Street NW at __ 
Rochester, and 0.6 mile upstream from 
mouth.

Lat 44°11'16", long 92°25'22", in SEkKEk 
sec. 6, T.108 N. , R.13 W. , Olmsted 
County, at culvert on county road, 0.8 
mile upstream from mouth, and 1.3 
miles south of South Troy.

Lat 44°17'13", long 92°52'17", in SEhSEh 
sec. 32, T.110 N. , R.17 W. , Goodhue 
County, at culvert on County Highway 
1, 3.5 miles upstream from mouth, and 
4.2 miles southwest of Wanamingo.

Lat 44°21'30", long 92°36'58", in KEkSEk 
sec. 4, T.110 N., R.15 W.,-Goodhue 
County, at culvert on State Highway 
58, 0.8 mile upstream from mouth, and 
3.0 miles south of Goodhue.

Lat 44°10'48", long 92°17'23", at quarter 
corner on north line of sec. 8, T.108 N. , 
R.12 W. , Wabasha County, at culvert on 
county highway, 2.6 miles northeast of 
Potsdam.

1,320 1909-14*, 
1930-71*. 
1973-76

.05 1960-76

3-12-76

3-12-76

6.91 3,780

(d) e3

155 1969-76 3-12-76 998.47 2,570

80.0 1969-76 3-12-76 1000.41 2,240

17.3 1969-76 3-12-76 11.46 670

37.0 1969-76 3-12-76 981.01 1,000

.16 1962-76 8-17-76 8.19 27

9.93 1960-76 8-17-76 a9.62 145

.40 1960-76 8-17-76 7.19 95

4.46 1966-76 3-12-76 15.70 130

* Also a low-flow partial-record station.
t Operated as a continuous-record gaging station.
a Affected by shifting control.
b Backwater from ice.
d Peak stage did not reach bottom of gage.
e Estimated; gage height unknown.
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Annual maximum discharge at crest-stage partial-record stations during water year 1976--Continued

Station 
No.

Station name

*05376500 South Fork White- 
water River 
near Altura, 
Minn.

*05383600 North Branch Root 
River tributary 
near Stewart- 
ville, Minn.

05383720 Mill Creek near
Chatfield, Minn.

05383850 South Fork Bear 
Creek near 
Grand Meadow,
Minn.

05384100 Duschee Creek
near Lanesboro, 
Minn.

*05384120 South Branch 
Root River 
at Lanesboro, 
Minn.

05384150 Root River tribu 
tary near 
Whalan, Minn.

05384200 Gribben Creek 
near Whalan, 
Minn.

05384300 Big Springs Creek 
near Arendahl, 
Minn.

05384400 Pine Creek near
Arendahl, Minn.

05457080 Rose Creek
tributary near 
Dexter, Minn.

Location

Whitewater River basin

Lat 44°04'10", long 91°58'49", in SEk 
sec. 14, T.107 N., R.10 W. , Winona 
County, on left bank 500 ft upstream 
from highway bridge, 2 miles west of 
Altura, and 2.4 miles upstream from 
Keefer Creek.

Root River basin

Lat 43°51'20", long 92°26'50", near 
center sec. 36, T.105 N. , R.14 W. , 
Olmsted County, at culvert on State 
Highway 30, 2.0 miles east of 
Stewartville, and 2.3 miles upstream 
from mouth.

Drainage 
area 
(mi 2 )

76.8

Lat 43°53'01", long 92°13'46", in 
sec. 23, T.105 N. , R.12 W. , Olmsted 
County, at bridge on county highway, 
3.4 miles northwest of Chatfield, and 
4.8 miles upstream from mouth.

Lat 43°43'24", -long 92°35'24", in NE%SE% 
sec. 14, T.103 N., R.15 W. , Mower 
County, at bridge on county highway, 
1.5 miles northwest of Grand Meadow, 
and 4.0 miles upstream from North Fork 
Bear Creek.

Lat 43°39'40", long 91°58'10", in 
sec. 6, T.102 N. , R.9 W. , Fillmpre 
County, at culvert on county highway, 
4 miles south of Lanesboro, and 7.4 
miles upstream from mouth.

Lat 43°43'19", long 91°58'43", in 
sec. 13, T.103 N. , R.10 W. , Fillmore 
County, at bridge to ball park in 
Lanesboro, and 2.5 miles upstream from 
mouth.

Lat 43°43'03", long 91°56'39", in SEhSVk 
sec. 17, T.103 N., R.9 W. , Fillmore 
County, at culvert on private road, 
1.3 miles southwest of Whalan.

Lat 43°42'26", long 91°54'50", in 
sec. 21, T.103 N. , R.9 W. , Fillmore 
County, at bridge on county highway 
1.9 miles southeast of Whalan, and 
2.4 miles upstream from mouth.

Lat 43°49'26", long 91°57'00", i 
sec. 7, T.104 N. , R.9 W. , Fillmore 
County, at culvert on State Highway 
250, 2.0 miles west of Arendahl.

Lat 43°50'27", long 91°53'39", in SEWEk 
sec. 3, T.104 N. , R.9 W. , Fillmore 
County, at bridge on County Highway 
25, 1.3 miles northeast of Arendahl, 
and 4.9 miles upstream from Hemingway 
Creek.

Iowa River basin

Lat 43°42'11", long 92°44'35", in SEkSVk 
sec. 22, T.103 N. , R.16 W. , Mower 
County, at culvert on county highway, 
0.2- mile upstream from mouth, and 2.2 
miles southwest of Dexter.

* Also a low-flow partial-record station.
t Discharge not determined.
t Operated as a continuous-record gaging station.
b Backwater from ice.

.73

Annual maximum 
Period Gage Dis-

of Date height charge 
record (feet) (£t 3 /s)

1939-71*, 3-12-76 
1973-76

7.78 2,760

1958, 3-12-76 6.31 
1959-64*, 
1965-76

22.4 1962-76 3-12-76 14.08

35

(t)

14.0 1962-76 3-12-76 b!8.27 600

3.85 1959-76 3-12-76 blS.85 251

297 1973-76 3-12-76 b!3.42 (t)

.08 1959-76 3-12-76 5.01 6.7

7.80 1959-76 3-12-76 16.95 580

.14 1959-76 3-12-76 b9.27 16

28.1 1959-76 3-12-76 b!4.24 1,140

1.17 1962-76 3-12-76 b9.07 97
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Annual maximum discharge at crest-stage partial-record stations during water year 1976--Continued

Station 
No.

Station name

05474750 Beaver Creek
tributary No. 
near Slayton, 
Minn.

05474760 Beaver Creek
tributary above 
Slayton, Minn.

05475400 Warren Lake
tributary near 
Windom, Minn.

05475800 Des Moines River 
tributary near 
Jackson, Minn.

05475900 Des Moines River 
tributary No. 2 
near Lakefield, 
Minn.

05476900 Fourmile Creek 
near Dunnell, 
Minn.

06482950 Mound Creek near 
Hardwick, Minn.

06482960 Mound Creek
tributary at 
Hardwick, Minn.

*06483000 Rock River at
Luverne, Minn.

06483200 Kanaranzi Creek 
tributary near 
Lismore, Minn.

06483210 Kanaranzi Creek
tributary No. 2 
near Wilmont, 
Minn.

*06603530 Little Sioux 
River near 
Spafford, Minn.

Location
Drainage 

area 
(mi 2 )

Des Moines River basin

Lat 43°59'35", long 95°48'01", in NW%NW% 
sec. 17, T.106 N. , R.41 W. , Murray 
County, at culvert on State Highway 
30, 2.4 miles west of Slayttfn, and 
3.2 miles upstream from mouth.

Lat 43°59'35", long 95*47 '12", in NEJtNE* 
sec. 17, T.106 N. , R.41 W. , Murray 
County, at culvert on State Highway 
30, 0.9 mile upstream from mouth, and 
1.7 miles west of Slayton.

Lat 43°54'02", long 95 0 07'13" i in
sec. 14, T.105 N. , R.36 W. , Cottonwood 
County, at culvert on U.S. Highway 71, 
0.2 mile upstream from Warren Lake, 
and 2.4 miles north of Windom.

Lat 43°41'36", long 95 e 01'26", in 
sec. 27, T.103 N. , R.35 W. , Jackson 
County, at culvert on county highway, 
0.8 mile upstream from mouth, and 5.3 
miles north of Jackson.

Lat 43°40'28", long 95°03'15", in 
sec. 32, T.103 N. , R.35 W. , Jackson 
County, at culvert on County Highway 
19, 1.9 miles upstream from mouth, and 
5.8 miles east of Lakefield.

Lat 43e 34'57", long 94°46'26", in 
sec. 2, T.101 N., R.33 W. , Martin 
County, at bridge on State Highway 4, 
0.6 mile upstream from mouth, and 1.6 
miles north of Dunnell.

Big Sioux River basin

Lat 43 e 48'18", long 96°12'47", in
sec. 15, T.104 N. , R.45 W. , Rock County, 
at culvert on county highway, 2.2 miles 
northwest of Hardwick.

Lat 43°46'05", long 96°12'44", in
sec. 34, T.104 N. , R.45 W. , Rock County, 
at culvert on U.S. Highway 75, 0.7 mile 
upstream from mouth, and 0.9 mile 
southwest of Hardwick.

Lat 43°39'1S", long 96°12'03", in
sec. 11, T.102 N., R.45 W. , Rock County, 
at bridge on Main Street (County High 
way 4) in Luverne.

425

Lat 43°45'41", long 95°55'56", in 
sec. 31, T.104 N. , R.42 W. , Nobles 
County, at culvert on county highway 
adjacent to State Highway 91, 60 ft 
upstream from mouth, and 1.2 miles 
northeast of Lismore.

Annual maximum 
Period Gage Dis-

of Date height charge 
record (feet) (ft 3 /s)

3.53 1961-76 3-20-76 b!7.95

2.20 1961-76 3-20-76 b20.61

1.39 1960-76 3-20-76 b5.24

1.52 1960-76 3-20-76 b!4.62

5.18 1960-76

14.0 1960-76

2.47 1959-76

.19 1959-76

1911-14*.
1972-76

.14 1959-76

3-20-76 b6.68

3-20-76 b!2.56

3-12-76 b9.19

3-12-76 b7.88

3-12-76 bS.51

3-12-76 b!8.2S

Lat 43 e43'32", long 95 0 52'20", in 
sec. 15, T.103 N. , R.42 W. , Nobles 
County, at culvert on County Highway 
15, 3.5 miles southwest of Wilmont, 
and 3.7 miles upstream from mouth.

Little Sioux River basin

2.14 1966-76 3-12-76 b6.59

Lat 43°36'08", long 95 e 15'27", in 
sec. 34, T.102 N. , R.37 W. , Jackson 
County, at bridge on county highway, 
1.6 miles downstream from Jackson 
County ditch No. 11, and 5.8 miles 
east of Spafford.

41.1 1962-76 3-20-76 b8.31

78

63

27

31

68

189

51

47

980

57

104

135

* Also a low-flow partial-record station.
t Operated as a continuous-record gaging station.
b Backwater from ice.
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Discharge measurements at miscellaneous sites

Measurements of streamflow at points other than gaging stations are given in the following table. The 
measurements of base flow are designated by an asterisk (*); measurements of peak flow by a dagger (t).

Discharge measurements made at miscellaneous sites during water year 1976

Stream Tributary to Location

Streams tributary to Lake Superior

St. Louis Lake Superior Lat 47 C 29'29", long 91°50'44", in 
River SE%SW% sec.22, T.58 N., R.12 W.,

St. Louis County, at railroad 
bridge, 1.3 miles downstream from 
Seven Beaver Lake, 9.3 miles north 
east of Fairbanks, and 14 miles east 
of Hoyt Lakes, Minn.

St. Louis Lake Superior Lat 47°28'58", long 92°02'24", in 
River NE%SW% sec.30, T.58 N., R.13 W.,

St. Louis County, at bridge on 
Forest Service Road 133, 2 miles 
southeast of Skibo, and 6 miles 
southeast of Hoyt Lakes, Minn.

St. Louis Lake Superior NWkSEk sec.22, T.58 N., R.15 W., St. 
River Louis County, 150 ft upstream from

Partridge River, 0.7 mile upstream 
from County Highway 100, and 1.5 
miles south of Aurora, Minn.

South Branch Partridge River Lat 47°34'03", long 91°56'05", in 
Partridge SE%NW% sec.25, T.59 N., R.13 W., 
River St. Louis County, at bridge on

County Highway 680, 10 miles 
northeast of Hoyt Lakes, Minn.'

area 
(mi 2 )

Colvin Creek Partridge River Lat 47°31'47", long 91 C 59'53", in 
HEkNVk sec.9, T.58 N., R.13 W., 
St. Louis County, at culvert on 
Forest Rojute 420, 3.7 miles up 
stream from mouth, 7 miles east 
of Hoyt Lakes, and 13 miles south 
of Babbitt, Minn.

Embarrass 
River

St. Louis River Lat 47°40'33", long 92°03'15", in 
SE%SE% sec.13, T.60 N., R.14 W., 
St. Louis County, at bridge on 
County Highway 620, 0.1 mile up 
stream fagm Spring Mine Creek, 
and 5.9 iis^JLes southwest of 
Babbitt,

a84

a!49

a!7

teasured Measurements
•eviousl" 
(water 
years)

1971,
1974

1966,
1971,
1974

1974

.

1971

y 
Date Discharge 

CftVs)

7- 9-76
7-20-76
8-23-76
9-30-76

7- 6-76
8-17-76
8-24-76
9-28-76.

11- 3-75
8-25-76

12- 2-75
1-27-76
3- 2-76
4- 6-76
4-12-76
4-14-76
4-19-76
4-22-76
4-26-76
5-25-76
7- 7-76
8-18-76
8-24-76
9-27-76

12- 2-75
1-26-76
3- 1-76
4- 6-76
4-12-76
4-14-76
4-19-76
4-22-76
4-26-76
5-24-76
7- 7-76
8-17-76
8-24-76
9-28-76

12- 3-75
2- 4-76
3- 5-76
4- 6-76
4- 8-76
4-12-76
4-29-76
5-25-76
7- 6-76
8-19-76
8-24-76
9-27-76

48.3
*8.61
*.S2
*.35

90.2 .
*1.66
*.95
*.44

*46.2
*5.02

*3.22
*.7S

*1.22
110
148
137
142
66.0
32.4
*2.46
*4.25
0
0
0

*5.68
*1.76
*1.62
78.4
93.4
82.3

136
63.9
24.6
*2.26
*7.54
*.58
*.25
*.45

M.75
*.95

*1.82
124
124
95.1
20.4
*1.87
*1.97
*.04
*.02
*.03

a Approximately.
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Discharge measurements made at miscellaneous sites during water year 1976--Continued

553

Stream

Embarrass 
River

Tributary to

St. Louis River

Wild Rice 
River

Wild Rice 
River

South Branch 
Wild Rice 
River

State ditch 
No. 45

State ditch 
No. 45

Wild Rice 
River

Marsh River 
ditch

Red River of 
the North

Red River of
the North

Wild Rice River

Wild Rice River

Wild Rice River

Red River of
the North

Red River of 
the North

Snake River Red River of 
the North

Location

Streams tributary to Lake Superior--Continued

Lat 47°39'24", long 92°11'51", in Wk 
sec.25, T.60 N., R.15 W., St. Louis 
County, at bridge on County Highway 
362 in Embarrass, Minn.

Red River of the North basin

Lat 47°17'29", long 96°26'09", on line 
between sec. 13, T.144 N. , R.46 W. , 
and sec. 18, T.144 N. , R.45 W. , Norman 
County, at bridge on County Highway 
24, 3.2 miles southeast of Ada, Minn.

Drainage
area 
(mi 2 )

tinued

93". 8

Measured
previously

(water 
years)

1942-65*.
1971,

1974-75

1945-51,
1965-73,

1975

Measurements

Date

11- 3-75
12-15-75
2- 3-76
3- 9-76
4- 6-76
4-13-76
4-22-76
5-25-76
7- 6-76
8-19-76
8-23-76
9-27-76

3-25-76
3-31-76

Discharge 
(ftVs)

*46.1
*21.6
*9.69

*11.8
449
442
360
*20.5
26.3
*2.33
*1.76
*2.26

798
1,160

sec. 9, T.143 N., R.47 W. , Norman 
County, at bridge on County Highway 
33, 6 miles west of Wheatville, and 
6.7 miles northwest of Borup, Minn.

Lat 47°07'23", long 96°24'25", on line 
between sees. 8 and 9, T.142 N. , 
R.45 W. , Clay County, at bridge on 
County Highway 40, 5.5 miles north 
east of Felton, Minn.

Lat 47°02'00", long 96°29'58", on line 
between sees. 15 and 16, T.141 N. , 
R.46 W., Clay County, at culvert on 
State Highway 9, 3 miles south of 
Felton, Minn.

sec. 22, T.142 N., R.47 W. , .Clay 
County, at bridge on county road, 8 
miles southwest of Borup, Minn.

sec. 15, T.143 N. , R.48 W. , Norman 
County, at bridge on County Highway 6, 
3.5 miles northeast of Perley, and 11 
miles west of Borup, Minn.

sec. 13, T.144 N., R.46 W. , Norman 
County, at bridge on County Highway 
24, 3.5 miles east of Ada, Minn.

Lat 48°11'50", long 96°46'45 
sec.36, T.155 N. , R.48 W., 
County, at bridge on Minnesota Street 
in Warren, Minn.

alSO

175

a625Two Rivers Red River of Lat 48°46'30", long 96°55'52", in
the North SZkSEk sec.12, T.161 N., R.49 W., 

Kittson County, at bridge on State 
Highway 175 at east edge of Hallock, 
Minn., and 0.2 mile downstream from 
South Branch Two Rivers.

t Operated as a continuous-record gaging station.
< Less than.
a Approximately.
b Not previously published.
c Estimated.
d Also published under measurements made at low-flow partial-record stations.

1959-73, 
1975

29.4 1959-75

1974-75

1945-51,
1965,
1967,

1969-70,
1972-75

4- 2-76 1,310

6- 8-76 M.72 
8-12-76 *.90

3-25-76 
6- 8-76 
8-12-76

3-25-76 
6- 8-76

41.8 
*1.22 
*.21

28.2 
*2.49

4- 2-76 2,040

1945*. 
1946-49, 
1953-56*.
1970-72, 
1974-75

1911-14*. 
1929-30*. 
1941-43*. 
1967-71, 

1974

b7- 8-73 
b8-22-73 
b9-26-73 

blO-31-73 
b8- 7-74 
b9-25-74 
10- 6-75
3-31-76
4- 7-76 
4-27-76
6- 7-76
7-20-76

3-30-76 
d9-21-76

488
0

9-21-76 *.S1
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Stream
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Discharge measurements made at miscellaneous sites during water year 1976--Continued

Measurements 

Date

North Branch 
Two Rivers

Roseau River

Tributary to

Two Rivers

Red River of 
the North

Location

Measured 
Drainage previously

Stony River South
Kawishiwi 
River

Greenwood 
River

Stony River

Stony River South
Kawishiwi 
River

eLittle Fork 
River

Prairie 
River

Rainy River

Mississippi 
River

area 
(mi 2 )

(water 
years)

Discharge 
(ft 3 /s)

Red River of the North basin- -Continued

sec. 31, T.162 N. , R.49 W. , 
Kittson County, at bridge on 
county road, 3 miles southwest 
of Northcote, and 6 miles north 
west of Hallock, Minn.

Lat 48°53'28", long 95°43'50", in 
SVkSEk sec. 31, T.163 N., R.39 W. , 
Roseau County, at bridge on County 
Highway 28, 900 ft downstream from 
Hay Creek, and 3.2 miles northeast 
of Roseau, Minn.

Lake of the Woods basin

Lat 47°38'05", long 91°31'19", in
SW%SE% sec.31, T.60 N., R.9 W., Lake 
County, at bridge on Forest Route 
106, 0.8 mile upstream from McDougal 
Lake, 8 miles west of Isabella, and 
13 miles northwest of Murphy City, 
Minn.

Lat 47°35'17", long 91°36'51", in 
NW%NW% sec.21, T.59 N., R.10 W., 
Lake County, at bridge on logging 
trail, 4.5 miles downstream from 
Greenwood Lake, 13 miles west of 
Isabella, and 30 miles southeast 
of Ely, Minn.

Lat 47°41'10", long 91°38'20", in 
NW%NW% sec. 17, T.60 N. , R.10 W. , 
Lake County, at bridge on State 
Highway 1, 11 miles upstream from 
Birch Lake, and 12.8 miles north 
west of Isabella, Minn.

Lat 47°51'16", long 92°41'56", in 
NEkSEk sec. 13, T.62 N. , R.19 W. , 
St. Louis County, at bridge on 
U.S. Highway 53, 0.6 mile west 
of Cook, Minn.

Prairie River basin

9-21-76

180

61.5

1973-75

.

1953-65J,
1967-68,
1972-73,

1975

1950,
1958-73,

1975

10-14-75
12- 1-75
1-12-76
2-17-76
3-29-76
5-10-76
6-21-76
8- 3-76
9-13-76

12- 3-75
1-29-76
3- 3-76
4- 7-76
4-13-76
4-15-76
4-19-76
4-28-76
5-26-76
7- 7-76
8-19-76
8-24-76
9-29-76

1-29-76
3- 3-76
4- 7-76
4-13-76
4-19-76
4-26-76
5-26-76
7- 7-76
8-19-76
8-23-76
9-29-76

blO-25-72
11- 6-75
1-28-76
3- 4-76
4- 6-76
4-13-76
4-20-76
4-28-76
5-26-76

d7- 8-76
d8-19-76
d9-29-76

4-16-76

*7
23
*8
*7
22

101
51
*7
*

*44
*7

*10
123
423
982

1,100
164
*9

*34
*1
*1
*1

*7
*4
53

247
686
238
*14
48
*
*
*

*112
*84
*36
*27
207
619

2,260
868
*72

*138
*9
*4

218

.27

.6

.70

.30

.9

.1

.30

.49

.1

.72

.1

.86

.0

.69

.24

.68

.21

.24

.6

.8

.0

.48

.48

.001

.1

.5

.9

.3

.84

.93

sec. 26, T.55 N. , R.25 W. , Itasca 
County, at bridge on U.S. Highway 2, 
1 mile upstream from mouth, and 2.5 
miles southeast of Grand Rapids, Minn.

1971 *23.3

t Operated as a continuous-record gaging station.
b Not previously published.
d Also published under measurements made at low-flow partial-record stations.
e At site of active, low-flow partial-record station.
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Stream

Swan River

Discharge measurements made at miscellaneous sites during water year 1976--Continued

Measurements 

Date-Tributary to

Mississippi 
River

Location

v Swan River basin

Lat 47°06'40", long 93°15'50", in SE% 
.sec. 33, T.54 N. , R.23 W. , Itasca 
County, at bridge on County Highway 
72, 1.2 miles south of Warba, Minn.

Measured
Drainage previously 

area (water 
(mi z ) years)

Swan River Mississippi 
River

White Elk Mississippi 
Creek River

Sissabagamah Mississippi 
Creek River

Little 
Willow 
River

Mississippi 
River

Cedar Creek Mississippi 
River

Pine River. Mississippi 
River

Rabbit River Mississippi 
River

North Branch 
Two Rivers

Platte River

Skunk River

Mississippi 
River

Mississippi 
River

Platte River

254

sec. 4, T.52 N. , R.23 W. , Aitkin 
County, at bridge on State Highway 
65, 1 mile northeast of Jacob son, and 
16 miles east of Hill City, Minn.

White Elk Creek basin

SE%SW% sec. 35, T.49 N. , R.26 W., Aitkin 
County, at culvert -on U.S. Highway 
169, 5.6 miles north of Hassman, and 
6 'miles southwest of Palisade, Minn.

Sissabagamah Creek basin

NW?sNE?s sec. 20, T.47 N. , R.26 W. , Aitkin 
County, at bridge on U.S. Highway 169, 
2 miles upstream from mouth, and 2.7 
miles northeast of Aitkin, Minn.

Little Willow River basin

NE%NE?s sec. 9, T.47 N. , R.27 W. , Aitkin 
County, at culvert on County Highway 
22, 3.6 miles northwest of Aitkin, 
and 14 miles west of Kimberly, Minn.

Cedar Creek basin

SW%SW% sec. 17, T.47 N. , R.27 W. , Aitkin 
County, at bridge on County Highway 
15, 4 miles west of Aitkin, and 16 
miles west of Kimberly, Minn.

Pine River basin

NE%NW?s sec. 25, T.136 N. , R.27 W. , Crow 
Wing County, at bridge on County High 
way 11, 7 miles northwest of Crosby, 
and 7.6 miles north of Riverton, Minn.

Rabbit River basin

SEhSEk sec. 7, T.46 N. , R.29 W. , Crow 
Wing County, at culvert on county 
road, 0.2 mile upstream from Little 
Rabbit Lake, and 1.1 miles north of 
Riverton, Minn.

North Branch Two Rivers basin

Lat 45°50'25", long 94°27'06", on line 
between sees. 3 and 4, T.127 N. , 
R.30 W., Morrison County, at bridge 
on county road, 2 miles east of- 
Elmdale, Minn. '> -

ncT

Platte River basin "V

Lat 45°59'43", long 94°12'31", in 
NE%NE% sec. 35, T.41 N. , R.31 W. , 
Worrison County, at bridge on 
county road, 4.2 miles south of 
Freedhem, and 5 miles northwest 
of Pierz, Minn.

Lat 46°01'02", long 94°01'09", on line 
between sees. 20 and 21, T.41 N. , 
R.29 W. , Morrison County, at double 
box culvert on County Highway 267, 
2.6 miles southeast of Lastrup, Minn.

t Operated as a continuous -record gaging station.
d Also published under measurements made at low- flow partial -record stations.

1954-69*, 
1971, 
1974

1951-52

1973

J970, 
1973-75

1972-75

1969-70, 
1973-75

d9- 2-76

9- 2-76

9- 2-76

9- 2-76

9- 2-76

9- 2-76

9- 3-76

9- 2-76

6- 3-76 
9-29-76

6- 3-76 
9-29-76

6- 4-76 
9-28-76

Discharge 
(ft 3 /s)

*20.7

*25.0

'.05

*59.7

M8

'.27

*7.82 
*.85

*2.74
*1.36
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Discharge measurements made at miscellaneous sites during water year 1976--Continued

Measurements

Stream Tributary to Location

Measured
Drainage previously 

area 
(mi 2 )

Skunk Creek Skunk River

Platte River Mississippi 
River

Platte River Mississippi 
River

Rum River Mississippi 
River

Platte River basin--Continued

Lat 45 e 56'42", long 94 e 05'40", on line 
between sees.20 and 21, T.40 N., 
R.30 W., Morrison County, at bridge 
on County Highway 239, 1.5 miles 
southeast of Genola, Minn.

Lat 45"55'32", long 94°15'34", in 
NW%NW% sec.31, T.40 N., R.31 W., 
Morrison County, at bridge on 
County Highway 35, 0.5 mile down 
stream from Rice Lake, and 6 miles 
southeast of Little Falls, Minn.

NE%NW% sec.12, T.39 N., R.32 W., 
Morrison County, at bridge on 
County Highway 34, 4.7 miles 
north of Royalton, Minn.

Rum River basin

Lat 45 B 11 1 54", long 93"23 I 28", in 
SEkSEk sec.l, T.31 N., R.25 W., 
Anoka County, at bridge oh Main 
Street in Anoka, Minn., 450 ft 
downstream from dam, and 0.6 mile 
upstream from mouth.

Rice Creek basin

Rice Creek Mississippi Lat 45 e 05'30", long 93e 15'47", in NW% 
River sec.14, T.30 N., R.24 W., Anoka

County, at culvert on State Highway 
47 (University Avenue) at north 
edge of Fridley, Minn., 1 mile 
upstream from mouth.

Bassett Creek basin

Bassett Mississippi Lat 44 e 59'58", long 93"21'17", in W>i 
Creek River sec.28, T.118 N., R.21 W., Hennepin

County, at bridge on County Highway 
66, 0.2 mile west of underpass on 
State Highway 100 in Golden Valley, 
Minn.

North Fork Bassett Creek Lat 45°01'06", long 93 e 21'32", in NW% 
Bassett sec.21, T.118 N., R.21 W., Hennepin 
Creek County, at culvert on 34th Avenue

North at Crystal, Minn., and 0.8 
mile upstream from mouth.

South Fork Bassett Creek Lat 44 e 59'04"' long 93"20 t 40", near 
Bassett center of W% sec.19, T.29 N., 
Creek R.24 W., Hennepin County, at

culvert on Olson Memorial Highway 
(State Highway 55), 0.2 mile east 
of State Highway 100 in Golden 
Valley, Minn.

Bassett Mississippi Lat 44 e 58'45", long 93"18'48", in SE 
Creek River sec.20, T.29 N., R.24 W., Hennepin

County, at Fruen Mill, 700 ft down 
stream from Glenwood Avenue, at 
Minne apo1i s, Minn.

al,580

149

41.6

(water 
years)

1969-70-,
1973-74

1938,
1963-65,
1969-70,
1972-75

1969-70,
1972-75

1952,
1965,
1970,

1973-75

1969-75

1963-75

1963-75

1963-69,
1971-75

1952-56,
1963-75

Date Discharge 
(ftVs)

6- 4-76
9-28-76

6- 3-76
9-29-76

6- 3-76
9-29-76

10-14-75
12-22-75
1-14-76
3-18-76
7-30-76
8-13-76
9-24-76

10-21-75-
11-17-75
12-18-75
1-22-76
2-24-76
3-19-76
4-23-76
5-11-76
6-14-76
7-28-76
8-16-76
9-21-76

11- 5-75
3-22-76
4-29-76
6-14-76
6-25-76
7-20-76
8-10-76

11- 5-75
3-22-76
4-29-76
6-14-76

• 6-25-76
8-10-76
9-20-76

11- 5-75
3-22-76
4-29-76
6-14-76
6-25-76
8-10-76
9-20-76

10- 5-75
3-22-76
4-29-76
6-14-76
6-25-76
8-10-76
9-20-76

*'.07
*.07

*54.2
*3.27

*53.9
*3.89

*510
' *477
*456

1.020
*226
*215
*132

*52.2
*44.0
*38.1
*16.8
45.9

114
195
77.3

*12.3
*9.32
*2.28
*.78

*6.87
25. 2
*8.06
*5.88
*2.51
*3.12
*5.64

0
4.49
c.10
c.10
c.02
0
.30

*1.20
3.06

*1.46
*1.06
*1.21
*.S7

*1.58

*9.66
21.0
13.5
12.2
11.0
*9.78
*8.18

a Approximately, 
c Estimated.
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Discharge measurements made at miscellaneous sites during water year 1976--Continued

Measurements 

DateStream Tributary to Location

Bassett Creek basin--Continued

Bassett Mississippi SVkSEk sec.21, T.29 N., R.24 W., 
Creek River Hennepin County, 150 ft upstream

from culvert on Dupont Street near 
intersection with Second Avenue 
North in Minneapolis, Minn.

Mississippi River main stem

Mississippi Gulf of Mexico Lat 44°58'46", long 93°14'50", in a!9,700 
River SE%SE% sec.23, T.29 N., R.24 W.,

Hennepin County, at lower St. 
Anthony Falls lock and dam in 
Minneapolis, at mile 853.3 up 
stream from Ohio River. (Dis 
charge measurements made between 
Hennepin Avenue and Franklin 
Avenue bridges over the Missis 
sippi River are included)

Mississippi Gulf of Mexico Lat 44°54'57", long 93°11'59", in a!9,700 
River NE%NW% sec.17, T.28 N., R.23 W.,

Ramsey County, at Ford Motor 
Company hydroelectric plant, 800 
ft downstream from Ford Parkway 
bridge in St. Paul, Minn., 3.5 
miles upstream from Minnesota 
River, and at mile 847.6 upstream 
from Ohio River.

Minnesota River basin

Minnesota Mississippi SE%SW% sec.9, T.115 N., R.23 W., 
River River Carver County, 0.4 mile upstream 

. from State Highway 41 bridge at 
south edge of Chaska, Minn.

Black Dog Minnesota Lat 44°49'46", long 93°13'08", in 
Creek River SE^NW-s sec. 18, T.27 N. , R.23 W. ,

Dakota County, 0.2 mile upstream 
from mouth, and 0.8 mile north 
east of Black Dog Lake at 
Burnsville, Minn.

Rebecca Lake outlet basin

Rebecca Lake Mississippi NE%NE% sec.28, T.115 N., R.17 W., 
outlet River Dakota County, 50 ft upstream

from culvert on road to lock and 
dam No. 2, at Hastings, Minn. ;„

Mississippi River main stem

Mississippi Gulf of Mexico Lat 44°44'48", long 92°51'08", on., a37,100 
River line between sees.21 and 22,

T.115 N., R.17 W., Dakota-Washington 
County line, at bridge on U.S. High 
way 61, at Hastings, Minn., 2.5 miles 
upstream from St. Croix River.

St. Croix River basin

St. Croix Mississippi Lat 44°44'57", long 92°48'16", in a7,650 
River River SEkSEk sec.9, T.26 N., R.20 W.,

Pierce County, at bridge in 
Prescott, Wis., 0.1 mile upstream 
from mouth.

Measured
Drainage previously 

area (water 
(mi 2 ) years)

1912, 
1938-39,

1941,
1943, 

1953-54,
1957, 

1963-75

1924,
1935,

1938-39,
1941,
1943,

1945-50,
1954,
1957,
1959,

1961-62,
1964-70,
1972-75

1968

1975

1935

1928, 
1931-39, 
1941-57, 
1959-75

1928-30, 
1932-39, 
1946-48,

1950, 
1953-57, 
1959-75

3-22-76

Discharge 
CftVs)

42.8

3- 9-76 22,900 
6-29-76 *3,070

11- 6-75 *6,550
5-21-76 *3,800
6-30-76 *3,270
7-12-76 *1,600 
9-18-76 *892

i-22-76 *243

10-22
11-24
12-23
1-20
2-17
3-24
4-27
5-12
6-16
8- 2
8-31
9-23

5- 6
7-10
8-24

-75
-75
-75
-76
-76
-76
-76
-76
-76
-76
-76
-76

-76
-76
-76

5,
3,
3,
1
2,
8,
7,
8

37,
9,

32
46

*3,
*3.
*2.

.09

.02

.13

.51

.54

.91

.64

.43

.3

.17

.8

.6

.82

.83

.64

4- 8-76 29,600

4- 8-76 30,800

a Approximately.
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Discharge measurements made at miscellaneous sites during water year 1976--Continued

Measurements

Stream

Vermillion 
River

South Fork 
Root River

Tributary to Location

Vermillion River basin

Mississippi Lat 44°43'12", long 92°51'57", -in 
River SE^SVte sec.33, T.115 N., R.I? W., 

Dakota County, at bridge on County 
Highway 47 in Hastings, Minn., 0.7 
mile upstream from mill dam, and 
3 miles upstream from Vermillion 
Slough.

Root River basin

Root River SKteSUte sec.28, T.103 N., R.7 W., 
Houston County, at bridge on 
County Highway 4, 0.8 mile north 
of Yucatan, Minn.

- Measured
Drainage previously 

area 
(mi 2 )

195

(water
years)

1935.-38,
1940-41,
1942-47J,

1949,
1952,

1965-75

Date Discharge
(ftVs)

10-22-75 *43.6
11-13-75 *94.4
12-17-75 *9.46
1-23-76 *33.1
2-19-76- 115
3-15-76 196
4-22-76 *73.6
6-15-76 *35.0
7-27-76 *13.7
8-12-76 *19.4
9-20-76 *25.4

9-23-76 *42.2

t Operated as a continuous-record gaging station.
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Low-flow investigations in the upper St. Louis River basin

A series of discharge measurements was made in the upper St. Louis River basin (Cu-Ni study area) during 
Aug. 23-27, 1976, to determine base flow variations. v Conditions were excellent, and all measurements are 
considered base flow. There was no precipitation in the area for 10 days preceeding the measurements. Total 
precipitation for the first 12 days of August was 0.59 inch at Babbitt, 0.39 inch at Hoyt Lakes, 0.70 inch at 
Isabella, and 1.19 inches at Winton. The only precipitation recorded during the measurement period was 
0.08 inch, Aug. 26-27, at Hoyt Lakes.

Discharge measurements made in the upper St. Louis River basin, Minn., Aug. 23-27, 1976

Stream

St. Louis 
River

St. Louis 
River

St. Louis 
River

St. Louis 
River

Tributary to 

Lake Superior

Lake Superior

Lake Superior

Lake Superior

Levee drain St. Louis River

St. Louis Lake Superior 
River

Partridge St. Louis River 
River

South Branch Partridge River 
Partridge 
River

South Branch Partridge River 
Partridge 
River

Partridge 
River

St. Louis River

Location

Lat 47°29'29", long 91°50'44", in 
SEkSVk sec. 22, T.58 N. , R.12 W. , 
St. Louis County, at railroad 
bridge, 1.3 miles downstream 
from Seven Beaver Lake, 9.3 
miles northeast of Fairbanks, 
and 14 miles east of Hoyt Lakes, 
Minn.

Lat 47°28'58", long 92°02<24", in 
NE%SW% sec. 30, T.58 N. , R.13 W. , 
St. Louis County, at bridge on 
Forest Service Road 133, 2 miles 
southeast of Skibo, and 6 miles 
southeast of Hoyt Lakes, Minn.

sec. 33, T.58 N., R.14 W. , 
St. Louis County, at bridge on 
County Highway 346, 3.6 miles 
southeast of Hoyt Lakes, Minn.

sec. 25, T.58 N. , R.15 W. , 
St. Louis County, 2.5 miles 
upstream from Partridge River, 
and 3 miles southwest of Hoyt 
Lakes, Minn.

sec. 24, T.58 N. , R.15 W. , 
St. Louis County, at Whitewater 
Lake outlet, 2.5 miles southwest 
of Hoyt Lakes, Minn.

sec. 22, T.58 N., R.1S W. , 
St. Louis County, 150 ft 
upstream from Partridge River, 
0.7 mile upstream from County 
Highway 100, and 1.5 miles 
south of Aurora, Minn.

Lat 47°37'10", long 91°55'31", in 
SW?sSW!s sec. 6, T.59 N., R.12 W. , 
St. Louis County, at bridge on 
Erie Mining Company Road, 6.5 
miles south of Babbitt, Minn.

Lat 47°34'03", long 91°56'OS", in 
SEWWs sec. 25, T.59 N. , R.13 W. , 
St. Louis County, at bridge on 
County Highway 680, 10 miles 
northeast of Hoyt Lakes, Minn.

sec. 22, T.59 N. , R.13 W. , 
St. Louis County, 0.6 mile 
upstream from mouth, 9 miles 
southwest of Babbitt, and 9 
miles northeast of Hoyt Lakes, 
Minn.

NE?sNE!s sec. 21, T.59 N. , R.13 W. , 
St. Louis County, 0.8 mile 
downstream from South Branch 
Partridge River, 7 miles 
northeast of Alien, and 9.4 
miles southwest of Babbitt, 
Minn.

Colvin Creek Partridge River NE?sSE!s sec. 14, T.58 N. , R.13 W. ,
St. Louis County, at bridge on 
County Highway 680, 2.7 miles 
northeast of Skibo, Minn.

* Also published under measurements made at miscellaneous sites, 
a Approximately.

Drainage 
area 
(mi 2 )

Measured
previously

(water
years)

Measurements

Date

*8-23-76

Discharge 
(ftVs)

.52

a84

a!49

a!7

1971, *8-24-76 .95 
1974

1971 8-25-76 1.06

8-24-76 .87

J-24-76 0

1966, *8-25-76 5.02
1971,
1974

8-24-76 .27

1974 *8-24-76 0

8-24-76 .04

8-24-76 .07

8-24-76 .002
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Discharge measurements made in the upper St. Louis River basin, Minn., Aug. 23-27, 1976--Continued

Measured Measurements 
Drainage previously 

Tributary to Location area (water Date DischargeStream
(mi 2 ) years) CftVs)

Colvin Creek 
tributary

Colvin Creek

Cranberry Colvin Creek 
Creek

NW%SE* sec.10, T.58 N., R.13 W., 
St. Louis County, at bridge on 
National Forest Road 420, 1 mile 
upstream from Colvin Creek, and 
8.3 miles east of Hoyt Lakes, 
Minn.

NW%NW!s sec.16, T.58 N., R.13 W. , 
St. Louis County, 0.4 mile 
upstream from mouth, and 6 miles 
east of Hoyt Lakes, Minn.

Colvin Creek Partridge River Lat 47°31'4'7", long 91°59 f 53", in
NEWW^ sec.9, T.58 N. , R.13 W., 
St. Louis County, at culvert on 
Forest Route 420, 3.7 miles 
upstream from mouth, 7 miles 
east of Hoyt Lakes, and 13 miles 
south of Babbitt, Minn.

Colvin Creek Partridge River SW^NW^ sec.28, T.59 N., R.13 W.,
St. Louis County, 0.1 mile 
upstream from mouth, and 11 
miles northeast of Aurora, 
Minn.

Partridge St. Louis River Lat 47°31'38", long 92°07'21", in 
River SW%NE^ sec.9, T.58 N., R.14 W.,

St. Louis County, at bridge on 
• County Highway 110, 1 mile east 
of Hoyt Lakes, Minn.

Wyman Creek Partridge River SE^SESi sec.4, T.58 N., R.14 W.,
St. Louis County, at bridge on 
County Highway 110, 0.5 mile 
upstream from mouth, and 1.7 
miles northeast of Hoyt Lakes, 
Minn.

Second Creek Partridge River

Second Creek Partridge River NW%NW^ sec.36, T.59 N., R.15 W.,
St. Louis County, at bridge on 
County Highway 380, 2.5 miles 
northeast of Aurora, Minn.

NEVNE* sec.35, T.59 N., R.15 W., 
St. Louis County, at bridge on 
County Highway 110, 2.5 miles 
northeast of Aurora, Minn.

SWWft sec.12, T.58 N. , R.15 W. , 
St. Louis County, 0.1 mile 
upstream from mouth, and 2 
miles east of Aurora, Minn.

Lat 47°31'2S", long 92°11'3S", in 
SW^ sec.12., T.58 N. , R.15 W. , 
St. Louis'County, 0.1 mile 
downstream from First Creek, 
0.4 mile upstream from mouth, 
and 2.1 miles east of Aurora, 
Minn.

Lat 47°31'02", long 92°11'24", in 
SE^SW?s sec.12, T.58 N. , R.15 W. , 
St. Louis County, at highway 
bridge, 1,000 ft downstream from 
Second Creek, 2.5 miles east of 
Aurora, Minn., and 2.8 miles 
upstream from mouth.

* Also published under measurements made at miscellaneous sites.
* Operated as a continuous-record gaging station, 
a Approximately.

sec. 20, T.59 N., R.14 W. , 
St. Louis County, at bridge on 
County Highway 666, 4 miles 
north of Hoyt Lakes, Minn.

Stephens Second Creek 
Creek

First Creek Second Creek

Second Creek Partridge River

Partridge 
River

St. Louis River

a!06

26.3

156

8-24-76

8-24-76

*8-24-76

8-23-76

1974 8-23-76

8-23-76

8-23-76

8-23-76

8-23-76

8-23-76

1955-75* 8-27-76

1942-75* 8-27-76

.25

.22

.50

.20

5.89

2.87

.44

3.46

8.26

11.2
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Discharge measurements made in the upper St. Louis River basin, Minn., Aug. 23-27, 1976--Continued

Measurements

561

Stream

Partridge 
River

Embarrass 
River

Spring Mine 
Creek

Camp Eight 
Creek

Trimble 
Creek

Bear Creek

Embarrass 
River

Embarrass 
River 
tributary

Embarrass 
River 
tributary

Tributary to

St. Louis River

St. Louis River

Embarrass River

Embarrass River

Embarrass River

Embarrass River

St. Louis River

Embarrass River

Embarrass River

Location

SVWEh sec. 22, T.58 N. , R.15 W. , 
St. Louis County, 0.1 mile 
upstream from mouth, 2 miles 
south of Aurora, and 5 miles 
northeast of Palo, Minn.

Lat 47°40'33", long 92°03'15", 
in SENSE'S sec. 13, T.60 N. , 
R.14 W. , St. Louis County, 
at bridge on County Highway 
620, 0.1 mile upstream from 
Spring Mine Creek, and 5.9 
miles southwest of Babbitt, 
Minn.

SE^NE** sec. 24, T.60 N. , R.14 W. , 
St. Louis County, at bridge 
on County Highway 615, 0.5 
mile upstream from mouth, and 
about 6 miles southwest of 
Babbitt, Minn.

NW%NE*< sec. 16, T.60 N. , R.14 W. , 
St. Louis County, at bridge on 
County Highway 21, 0.7 mile 
upstream from mouth, and 4 
miles northeast of Embarrass, 
Minn.

SW^NE** sec. 20, T.60 N. , R.14 W. , 
St. Louis County, at bridge on 
County Highway 615, 2.6 miles 
east of Embarrass, Minn.

NEWJE* sec. 13, T.60 N. , R.15 W. , 
St. Louis County, at bridge on 
County Highway 21, 0.7 mile 
upstream from mouth, and 2.1 
miles north of Embarrass, Minn.

Lat 47°39'24", long 92 e ll'51", in 
NW** sec. 25, T.60 N. , R.1S W. , 
St. Louis County, at bridge on 
County Highway 362 in Embarrass, 
Minn.

NW^NE^ sec. 25, T.60 N. , R.15 W. , 
St. Louis County, at Embarrass, 
Minn., 50 ft upstream from 
mouth .

NE^NWs sec. 26, T.60 N. , R.15 W. , 
St. Louis County, at bridge on 
County Highway 21, 0.3 mile 
west of Embarrass, Minn.

Embarrass St. Louis River SEWE^ sec. 4, T.59 N. , R.15 W. , 
River St. Louis County, at bridge on

State Highway 135, 3 miles 
southwest of Embarrass, Minn.

* Also published under measurements made at miscellaneous sitesV 
t Operated as a continuous -record gaging station. '_

Drainage 
area 
(mi 2 )

Measured
previously

(water
years)

Date

8-25-76

1971 *8-24-76

Discharge 
(ftVs)

10.3

.02

1971 8-24-76

1971 8-23-76

1971 8-23-76

1971, 8-23-76 
1974

93.8 1942-65,t *8-23-76
1971, 

1974-75

1971 8-23-76

1971 8-23-76

1971 8-23-76

.25

.02

.44

.31

1.76

4.61
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Low-flow investigations in the Kawishiwi River basin

A series of discharge measurements was made in the Kawishiwi River basin (also part of Cu-Ni study area) 
during Aug. 23-27, 1976, to determine base flow variations. Conditions were excellent and all measurements 
are considered base flow.

Discharge measurements made in the Kawishiwi River basin, Minn., Aug. 23-27, 1976

Stream Tributary to

Kawishiwi Basswood River 
River

Location

Lat 47°55'22", long 91°32'06", 
in SEh sec. 24, T.63 N. , R.10 W. , 
Lake County, upstream from 
rapids, 2 miles upstream from 
South Kawishiwi River, 2.2 miles 
southwest of Fernberg Lookout 
Tower, and 14 miles east of Ely, 
Minn.

Drainage 
area 
(mi 2 )

253

Kawishiwi 
River 
(north 
channel)

Inga Creek

Basswood River

Mitawan Creek

sec. 28, T.63 N., R.10 W. , 
Lake County, 8.7 miles east of 
Winton, Minn.

Inga Creek Mitawan Creek

Little 
Isabella 
River

Little 
• Isabella 
River

Isabella River

Isabella River

sec. 27, T.61 N. , R.9 W. , 
Lake County, at bridge on 
National Forest Road 377, 9.7 
miles northwest of Isabella, 
Minn.

SEhSEh sec. 11, T.61 N., R.9 W. , 
Lake County, at bridge on 
National Forest Road 381, 12 
miles northwest of Isabella, 
and 21 miles southeast of 
Ely, Minn.

UEhSEh sec. 22, T.60 N. , R.9 W. , 
Lake County, downstream from 
Flat Horn Lake, upstream from 
Rat Lake, and 5.4 miles south 
west of Kelly Landing, Minn.

Lat 47°44'24", long 91°30'20",
in SEkmk sec. 29, T.61 N. , R.9 W. , 
Lake County, at bridge on National 
Forest Development Road 173, 7 
miles upstream from mouth, 10 
miles southwest of Forest Center 
Landing, and 11 miles northwest 
of Isabella, Minn.

sec. 9, T.61 N. , R.9 W., Lake 
County, at bridge on National 
Forest Development Road 381, 3 
miles upstream from mouth, and 12 
miles northwest of Isabella, Minn.

Measured Measurements 
previously

(water Date Discharge 
years) (ft 3 /s).

1966-75* 8-25-76 a37

48.3

341

Little Isabella River 
Isabella 
River

Superstition Isabella River 
Creek

Isabella South Kawishiwi 
River River

Snake River Isabella River

Snake Creek Snake River NW^NWij sec.30, T.61 N., R.9 W., Lake
County, at bridge on National Forest 

, Road 173, 1 mile upstream from mouth, 
and 12 miles northwest of Isabella, 
Minn.

t Operated as a continuous-record gaging station.
a Daily mean discharge.
b Also published under measurements made at low-flow partial-record stations.

sec.34, T.62 N., R.9 W., Lake 
County, 0.1 mile upstream from 
mouth, 0.4 mile downstream from 
Exploit Lake, and 18 miles south 
east of Ely, Minn.

Lat 47°48'00", long 91°31'15", in 
NW%NE% sec.6, T.61 N., R.9 W., 
Lake County, 200 ft upstream from 
Bald Eagle Lake, 0.5 mile upstream 
from Snake River, and 14.5 miles 
northwest of Isabella, Minn.

SEhtiEk sec.26, T.61 N., R.10 W., Lake 
County, at bridge on National Forest 
Road 173, 1 mile downstream from 
Robin Creek, and 13 miles northwest 
of Isabella, Minn.

1951 8-26-76 24.0

J-25-76 1.03

8-25-76 .61

8-24-76 6.16

1970-73, b8-25-76 6.93 
1975

8-25-76 8.75

J-25-76 0

1952-61,t 8-25-76 a36 
1967, 
1968

8-26-76 1.47

8-26-76 .82
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Discharge measurements made in the Kawishiwi River basin, Minn., Aug. 23-27, 1976--Continued

Measurements
Drainage 

Stream Tributary to Location area (water Date Discharge
(mi 2 )

Measured
previously

(water
years)

Snake River Isabella River

Gull Lake 
Outlet

Isabella 
River 
tributary

Isabella River

Isabella River

August Creek Isabella River

August Creek Isabella River

Bald Eagle Isabella River 
Creek

Cobalt Creek Isabella River

Nickel Creek Isabella River

Gabbro Lake South Kawishiwi 
outlet River 
(dam No. 1)

Gabbro Lake South Kawishiwi 
outlet River 
(dam No. 2)

Filson Creek South Kawishiwi 
River

Filson Creek South Kawishiwi 
River

Filson Creek Filson Creek 
tributary

Lat 47°46'43", long 91°32'00", 
in NW%SW% sec. 7, T.61 N. , R.9 W. 
Lake County, 1.0 mile upstream 
from mouth, and 16 miles south 
east of Ely, Minn.

sec. 25, T.62 N. , R.10 W. , 
Lake County, at mouth, 15 miles 
southeast of Ely, Minn.

sec. 24, T.62 N. , R.10 W. , 
Lake County, at mouth, along 
north shore of Bald Eagle Lake, 
14 miles southeast of Ely, Minn.

NWsNWs sec. 22, T.61 N. , R.10 W. , 
Lake County, at National Forest 
Road 388, 16 miles northeast 
of Babbitt, Minn.

.Lat 47°48 t 56", long 91°34'08", in 
SEW* sec. 35, T.62 N. , R.10 W. , 
Lake County, 300 ft upstream 
from Bald Eagle Lake, and 13 
miles southeast of Ely, Minn.

Lat 47°49'00", long 91 0 34'44", in 
SENSE'S sec. 27, T.62 N. , R.10 W. , 
Lake County, 0.2 mile upstream 
from Bald Eagle Lake, and 13 
miles southeast of Ely, Minn.

Lat 47 0 50'34", long 91°36'00", in 
SE%NE% sec. 21, T.62 N. , R.10 W. , 
Lake County, 0.1 mile upstream 
from Gabbro Lake, and 12 miles 
southeast of Ely, Minn.

Lat 47°51'00", long 91°37'27", in 
SWsSEJj sec. 17, T.62 N. , R.10 W. , 
Lake County, 0.1 mile upstream 
from Gabbro Lake, 11 miles 
southeast of Ely, and 20 miles 
northwest of Isabella, Minn.

Lat 47°51'58", long gi'se'SO", in 
SW%S¥% sec. 9, T.62 N. , R.10 W. , 
Lake County, at Gabbro Lake dam 
No. 1, 12 miles southeast of 
Ely, and 21 miles northwest of 
Isabella, Minn.

Lat 47°52'07", long 91°37'03", in 
SW%SE% sec. 8, T.62 N. , R.10 W. , 
Lake County, at Gabbro Lake dam 
No. 2, 11 miles southeast of 
Ely, and 21 miles northwest of 
Isabella, Minn.

Lat 47°49'10", long 91°39'04", in
'NEW* sec. 31, T.62 N. , R.10 WUf,
Lake County, at Omaday Lake ,;s
outlet, 15 miles northeast of tm
Babbitt, Minn. '^1

Lat 47°50'28", long 91°39'02", in 
SEW* sec. 19, T.62 N. , R.10 W. , 
Lake County, at bridge on 
National Forest Road 181, 9 miles 
southeast of Winton, Minn.

NW'sNE's sec. 25, T.62 N. , R.ll W. , 
Lake County, 0.1 mile upstream 
from mouth, and 10 miles south 
east of Ely, Minn.

8-25-76

8-25-76

8-25-76

8-25-76

8-25-76

8-25-76

8-23-76

8-24-76

8-24-76

8-24-76

8-23-76

8-23-76

8-23-76

(ftVs) 

1.60

.10

.01

.05

.71

.19

0

.007

52.2

3.75

.02

.02
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Discharge measurements made in the Kawishiwi River basin, Minn., Aug. 23-27, 1976--Continued

Stream 

Filson Creek

South
Kawishiwi 
River

Keeley Creek

Keeley Creek

Stony River

Stony River

Stony River

Tributary to

South Kawishiwi 
River

Kawishiwi River

Birch Lake 
(South 
Kawishiwi 
River)

Birch Lake 
(South 
Kawishiwi 
River)

South Kawishiwi 
River

South Kawishiwi 
River

South Kawishiwi 
River

Coyote Creek Stony River

Location

Lat 47°SO'OS", long 91°40'27", in 
SEfcSWfc sec. 24, T.62 N. , R.ll W., 
Lake County, 25 ft upstream from 
culverts on Forest Route 181, 
also known as Spruce Road, 0.8 
mile upstream from mouth, and 10 
miles southeast of Ely, Minn.

Lat 47°SO'24", long 91°41'43", in 
NEfcSW* sec. 23, T.62 N. , R.ll W. , 
Lake County, S miles upstream 
from Birch Lake, and 9 miles 
southeast of Ely, Minn.

SEkSE* sec. 11, T.61 N. , R.ll tf . , 
Lake County, at bridge on State 
Highway 1, 12 miles southeast 
of Ely, Minn.

Lat 47°46'04", long 91°45'04", in 
NEfcSEfc sec. 17, T.61 N. , R.ll W. , 
Lake County, 0.1 mile upstream 
from mouth, 10 miles northeast 
of Babbitt, and 11 miles south 
east of Ely, Minn.

NE?tNW% sec.S, T.S8 N. , R.9 W. , Lake 
County, at railroad crossing, 3 
miles downstream from Spur End 
Creek, and 7 miles northeast of 
Whyte, Minn.

SW%SE* sec. 9, T.S9 N. , R.9 W. , Lake 
County, at bridge on National 
Forest Road 393, 6 miles south 
west of Isabella, and 12 miles 
southwest of Sawbill Landing, 
Minn.

Lat 47°38'05", long 91°31'19", in 
SW^SE* sec. 31, T.60 N. , R.9 W. , 
Lake County, at bridge on Forest 
Route 106, 0.8 mile upstream from 
McDougal Lake, 8 miles west of 
Isabella, and 13 miles northwest 
of Murphy City, Minn.

SWfcNEfc sec. 12, T.S9 N. , R.10 W. , 
Lake County, at bridge on 
National Forest Road 106, 0.4 
mile upstream from McDougal Lake, 
and 9 miles west of Isabella, 
Minn.

Stony River South Kawishiwi 
River

sec. 26, T.60 N. , R.10 W. , 
Lake County, 0.2 mile south of 
State Highway 1, 0.4 mile down 
stream from McDougal Lakes outlet, 
10 miles northwest of Isabella, 
and 15 miles northwest of Murphy 
City, Minn.

Lat 47°3S'17", long 91°36'S1", in 
NW*NW% sec. 21, T.S9 N. , R.10 W. , 
Lake County, at bridge on logging 
trail, 4.S miles downstream from 
Greenwood Lake, 13 miles west of 
Isabella, and 30 miles southeast 
of Ely, Minn.

NEfcNEfc sec. 28, T.60 N. , R.10 W. , 
Lake County, at bridge on State 
Highway 1, O.S mile upstream from 
Campers Lake outlet, and IS miles 
southeast of Babbitt, Minn.

* Also published under measurements made at miscellaneous sites.
$ Operated as a continuous-Vecord gaging station.
< Less than.
a Daily mean discharge.

Greenwood. 
River

Stony River

Stony River

South Kawishiwi 
River

Drainage 
area 
(mi 2 )

Measured
previously

(water
years)

Measurements

Date Discharge 
(ft'/s)

1975* 8-27-76 a.04

1951-61,t 8-25-76 
1967-68

8-26-76

a89

8-26-76 .02

8-24-76 .25

8-24-76 1.01

*8-24-76

8-24-76

8-24-76

*8-23-76

8-27-76

1.24

1.70

.48

1.9S
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Discharge measurements made in the Kawishiwi River basin, Minn., Aug. 23-27, 1976--Continued

Stream

Stony River

Tributary to

South Kawishiwi 
River

Nip Creek Stony River

Stony River South Kawishiwi 
River

Denley Stony River 
Creek

Nira Creek Denley Creek

Stony River South Kawishiwi 
River

Birch Lake Birch Lake 
tributary (South

Kawishiwi 
River)

Dunka River Birch Lake 
CSouth 
Kawishiwi 
River)

Langley Dunka River 
Creek

Twenty 
Proof 
Creek

Dunka River

Dunka River Birch Lake 
(South 
Kawishiwi 
River)

Dunka River Birch Lake 
(South 
Kawishiwi 
River)

Location

Measured Measurements 
Drainage previously

area (water Date 
(mi 2 ) years)

Lat 47°41'10", long 91 e 38'20", in 
NW%NWj sec. 17, T.60 N. , R.10 W. , 
Lake County, at bridge on State 
Highway 1 at Slate Lake outlet, 
11 miles upstream from Birch Lake, 
and 12.8 miles northwest of 
Isabella, Minn.

sec. 22, T.60 N. , R.ll W. , 
Lake County, at bridge on 
National Forest Road 178, 1 
mile downstream from Jackpot 
Creek, and 18 miles northwest 
of Isabella, Minn.

Lat 47°41'39", long 91°45'38", in 
SW%SW% sec. 8, T.60 N. , R.ll W. , 
Lake County, at bridge on Forest 
Route 424, 4.7 miles upstream 
from mouth, and 8.5 miles south 
east of Babbitt, Minn. «

Lat 47°44'30", long 91°43'30", in 
NW%SW% sec. 27, T.61 N. , R.ll W. , 
Lake County, 0.1 mile upstream 
from Nira Creek, and 13 miles 
southeast of Ely, Minn.

Lat 47°44'40", long 91°43'24", in 
SWjNW% sec. 27, T.61 N. , R.ll W. , 
Lake County, 0.1 mile above mouth, 
and 13 miles southeast of Ely, 
Minn.

Lat 47°44'18", long 91°46'11", in 
NW%SW?s sec. 29, T.61 N. , R.ll W. , 
Lake County, 0.1 mile upstream 
from Birch Lake, 0.2 mile down 
stream from Denley Creek, and 
14 miles southeast of Ely, Minn.

Lat 47°43'28", long 9l°48'50", in 
SEhmh sec. 36, T.61 N. , R.12 W. , 
St. Louis County, 0.1 mile up 
stream from Bob Bay, and 6 miles 
east of Babbitt, Minn.

NE%NE*is sec. 16, T.59 N. , R.12 W. , 
St. Louis County, at bridge on 
National Forest Road 116, 15 
miles northeast of Hoyt Lakes, 
Minn.

sec. 22, T.60 N. , R.12 W. , 
St. Louis County, at bridge on 
Erie Mining Company Road, 5 
miles southeast of Babbitt, 
Minn.

sec. 23, T.60 N. , R.12 W. , -• 
St. Louis County, at bridge on - n 
National Forest Road 112, 6 
miles southeast of Babbitt, '"^ '
Minn. ••='

sec. 15, T.60 N. , R.12 W. , 
St. Louis County, at bridge on 
County Highway 623 (Forest Route 
424), 1.4 miles downstream from 
Twenty Proof Creek, and 5 miles 
southeast of Babbitt, Minn.

Lat 47°41'55", long 91°52'05", in 
NW%NE!« sec. 9, T.60 N. , R.12 W. , 
St. Louis County, 1.8 miles up 
stream from Birch Lake, and 3.8 
miles southeast of Babbitt, Minn.

180 1953-65,* 
1967-68, 
1972-73, 

1975

8-24-76

Discharge 
(ftVs)

a6.6

8-24-76 1.28

1975J 8-26-76 12.4

8-26-76 <.01

8-26-76 .60

8-25-76 9.33

8-25-76 .68

8-24-76 .004

8-24-76 .05

8-24-76 .09

8-24-76 .76

53.0 1952-62,* 8-24-76 .06 
1972, 
1975*

* Operated as a continuous-record gaging station.
< Less than.
a Daily mean discharge.
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Discharge measurements made in the Kawishiwi River basin, Minn., Aug. 23-27, 1976--Continued

Measurements
Drainage 

Stream Tributary to Location area (water Date Discharge
(mi 2 )

Measured
previously

(water
years)

Birch Lake Birch Lake SE%SW% sec.31, T.61 N., R.12 W., 
tributary (South St. Louis County, at culvert 

Kawishiwi on National Forest Road 112, 
River) 1 mile northeast of Babbitt, 

Minn.

Birch River Birch Lake SE%SE% sec.27, T.61 N., R.13 W., 
(South St. Louis County, at bridge on 
Kawishiwi County Highway 21, 0.1 mile 
River) upstream from Birch River

Narrows, and 1.5 miles north 
west of Babbitt, Minn.

South Kawishiwi River Lat 47°50'31", long 91°47'56", in 
Kawishiwi SW^NWs sec.19, T.62 N., R.ll W., 
River Lake County, 0.5 mile upstream

from White Iron Lake, and 5.0 
miles southeast of Ely, Minn. 
(Site of continuous-record 
gaging station since 1976)

Bear Island South Kawishiwi NWWE% sec.5, T.61 N. , R.12 W. , 
River River St. Louis County, at bridge on

County Highway 21, 0.5 mile 
upstream from One Pine Lake, 
and 7 miles northeast of 
Babbitt, Minn.

Johnson Bear Island 'NW%NE% sec.32, T.62 N., R.12 W., 
Creek _ River St. Louis County, at bridge on

County Highway 21, 0.3 mile 
upstream from One Pine Lake, 
and 8 miles northeast of 
Babbitt, Minn.

Bear Island South Kawishiwi Lat 47°49'56", long 91°50'12", in 
River River SE%SW% sec.23, T.62 N., R.12 W.,

St. Louis County, 10 ft down 
stream from bridge on State 
Highway 1, 1.2 miles upstream 
from mouth, and 5.0 miles south 
of Ely, Minn.

Kawishiwi Basswood River Lat 47°56'05", long 91°45'50", in 
River NE%NW% sec.20, T.63 N., R.ll W.,

Lake County, at powerplant of 
Minnesota Power S Light Co., 
just upstream from Fall Lake, 
and 1.8 miles east of Winton, 
Minn.

Shagawa Kawishiwi River Lat 47°55'09", long 91°50'08", in 
River SW%SW% sec.23, T.63 N., R.12 W.,

St. Louis County, 150 ft north 
of village limits of Ely, Minn., 
300 ft downstream from outlet of 
Shagawa Lake, 0.8 mile upstream 
from County Road 88, and 3 miles 
upstream from Fall Lake.

Kawishiwi Basswood River Lat 47°58'05", long 91 0 43'20", in 
River NW^NWs sec.3, T.63 N., R.ll W.,

Lake County, at Fall Lake Outlet, 
5 miles northeast of Winton, Minn.

t Operated as a continuous-record gaging station.
< Less than.
c Approximately.
d Regulated.

1975

68.5

cl,200

1953-62,t 
1975*

1905-07,t 
1913-19,* 
1923-75*

8-24-76

8-24-76

8-25-76

8-24-76

8-24-76

8-26-76

8-25-76

(ftVs)

.39

35.8

.28

1967-75* 8-27-76

1.80

dO

11.5

8-27-76 77.0
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Low-flow investigations in the Crow Wing River basin

Three series of discharge measurements were made in the Crow Wing River basin (Pineland irrigation study 
area) during the 1976 water year to determine variations of base flow. Base flow conditions were excellent 
for the first series of measurements made during Oct. 15-16, 1975. Total precipitation for 23 days preceding 
the measurements was less than 0.40 inch, only 0.36 inch at Park Rapids and 0.23 inch at Wadena. Neither 
station reported any significant precipitation for Oct. 15-16. Conditions were also excellent for the second 
series of measurements made during June 1-4, 1976. Total precipitation for 31 days preceding the measurements 
was reported as 0.20 inch at Park Rapids and 0.52 inch at Wadena, none was reported for June 1-4. Although 
base-flow conditions were less ideal for the third series of measurements made during Sept. 7-9, 1976, these 
measurements also represent base flow. On Sept. 8, precipitation reports were 0.40 inch for Park Rapids and 
0.45 inch for Wadena. Because of very dry antecedent conditions, no significant direct surface runoff occurred 
however.

Stream

Crow Wing 
River

Crow Wing 
River

Crow Wing 
River

Bender Creek

Bender Creek 
tributary

Bender Creek

Crow Wing 
River

Fish Creek

Discharge measurements made in the Crow Wing River basin, Minn., during water year 1976.

Measurements 

DateTributary to

Mississippi River

Mississippi River

Mississippi River

First Crow Wing 
Lake

Bender Creek

First Crow Wing 
Lake

Mississippi River

Shell Lake

Shell River Crow Wing River

Shell River Crow Wing River

Location

Lat 46°57'03", long 94°48'26", in 
mhW% sec. 13, T.140 N. , R.33 W. , 
Hubbard County, at bridge on 
County Highway 119, 0.1 mile 
downstream from Eighth Crow Wing 
Lake outlet dam, 1.2 miles south 
east of Nevis, and 5.3 miles 
southwest of Akeley, Minn.

Drainage 
Area 
(mi 2 )

Measured
previously

(water
years)

sec.29, T.140 N., R.33 W., 
Hubbard County, at Fifth Crow 
Wing Lake outlet, 4.5 miles 
southwest of Nevis, Minn.

Lat 46°50'48", long 94°52'29", in a218 
NE^NE?* sec.20, T.139 N. , R.33 W. , 
Hubbard County, at bridge on 
State Highway 87, at Third Crow 
Wing Lake outlet, and 6.6 miles 
east of Hubbard, Minn.

NEWNESS sec.19, T.139 N. , R.32 W. , 
Hubbard County, at culvert on 
county road, near Tripp Lake 
outlet, 12 miles east of Hubbard, 
Minn.

SEkSEk sec.19, T.139 N., R.32 W., 
Hubbard County, at bridge on 
County Highway 110, 7.3 miles 
northeast of Huntersville, Minn.

Lat 46°49'47", long 94°50'17", in 
W%m% sec.27, T.139 N., R.33 W., 
Hubbard County, at culvert on 
road at First Crow Wing Lake 
inlet, 4.5 miles northeast of 
Huntersville, Minn.

Lat 46°49'23", long 94°52'18", in 
WkSWk sec.28, T.139 N., R.33 W., 
Hubbard County, downstream from 
First Crow Wing Lake outlet at 
bridge on County Highway 109, 3.4 
miles northeast of Huntersville, 
Minn.

Lat 46°58'12", long 95°24 I 50", in 
NESSES* sec.l, T.140 N. , R.38 W. , 
Becker County, at culvert on 
County Highway 26, 1.4 miles west 
of Ponsford, Minn.

Lat 46 0 56'50", long 95°24'38", in 
. WWW* sec. 18, T.140 N. , R. 37 W. , 
Becker County, at culvert on 
County Highway 39, at Shell Lake 
outlet, 2.0 miles southwest of 
Ponsford, Minn.

sec. 30, T.140 N. , R.36 W. , 
Becker County, at culvert on 
State Highway 34, 1.0 mile west 
of Osage, Minn.

1965,
1975

1965,
1975

1930-31,
1964-66,
1970-71,

1973,
1975

1975

1975

1975

1955,
1975

1975

1975

1975

10-15-75 
6- 1-76 
9- 7-76

10-15-75 
6- 1-76 
9- 7-76

*9- 7-76

6- 1-76

6- 1-76

10-15-75 
6- 1-76 
9- 7-76

10-16-75 
6- 1-76 
9- 7-76

10-15-75

10-15-75 
6- 1-76 
9- 8-76

6- 1-76 
9- 8-76

Discharge 
(ftVs)

29.4
21,0

.81

78.2
46.1
36.1

45.6

3.70
4.21
1.93

104
76.2
41.1

.50

4.04
4.84
0

7.74
1.01

* Also published under measurements made at low-flow partial-record stations.
< Less than.
a Approximately.
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Discharge measurements made in the Crow Wing River basin, Minn., during water year 1976--Continued

Stream Tributary to Location

Shell River Crow Wing River SW?sSW% sec.4, T.139 N., R.36 W.,
Becker County, at bridge on 
County Highway 123, 3.4 miles 
south of Osage, and 7 miles 
northeast of Wolf Lake, Minn.

Lat 46°51'45", long 95°11'30", in 
NW3»NE% sec. 14, T.139 N., R.36 W. , 
Becker County, at bridge on 
County Highway 42, 7.5 miles 
southwest of Park Rapids, and 
8.8 miles northwest of Hubbard, 
Minn.

Shell River Crow Wing River

Kettle River Blueberry River

Shell River Crow Wing River

Blueberry 
River

Fishhook 
River

Straight 
River

Straight 
River

Straight 
River

Fishhook 
River

Long Lake 
outlet

Shell River

Shell River

Fishhook River

Fishhook River

Fishhook River

Shell River

sec.9, T.138 N., R.35 W., 
Wadena County, at bridge on 
county road, 0.3 mile east of 
U.S. Highway 71, and 2.6 miles 
north of Menahga, Minn.

SW3»SW% sec. 7, T.138 N., R.35 W. , 
Wadena County, at culvert on 
county road, 2 miles upstream 
from mouth, and 3.5 miles 
northwest of Menahga, Minn.

Lat 46°45'31", long 95°06'01", in 
NW%NW% sec.22, T.138 N., R.35 W., 
•Wadena County, at bridge on U.S. 
Highway 71 in Menahga, Minn.

Lat 46 0 52'42", long 95°02'02", in 
SWJjSWJj sec.6, T.139 N., R.34 W., 
Hubbard County, site on private 
land, 0.6 mile upstream from 
Straight River, and 3.2 miles 
south of Park Rapids, Minn.

Lat 46°55'14", long 95°15'08", in 
NE%NE% sec.29, T.140 N., R.36 W., 
Becker County, at Straight Lake 
outlet, at culvert on State 
Highway 34, at Osage, Minn.

NWsNWJj sec.6, T.139 N. , R.35 W. , 
Hubbard County, at bridge on 
County Highway 117, 5.5 miles 
southwest of Park Rapids, and 
10 miles northwest of Menahga, 
Minn.

Lat 46 0 52'30", long 95°03'56", in 
NW%NE% sec.11, T.139 N., R.35 W., 
Hubbard County, at bridge on U.S. 
Highway 71, 3.2 miles south of 
Park Rapids, and 3.7 miles north 
west of Hubbard, Minn.

Lat 46°51'48", long 95°01'30", in 
NW%NE% sec.18, T.139 N., R.34 W., 
Hubbard County, at bridge on State 
Highway 87, 0.5 mile downstream 
from Straight River, 2 miles 
northwest of Hubbard, and 4.4 
miles southeast of Park Rapids, 
Minn.

Lat 46°50'28", long 95°00'44", in 
SWSsNWV sec.20, T.139 N. , R.34 W., 
Hubbard County, at bridge on 
State Highway 87, at Hubbard, 
Minn.

Fishhook River

Fishhook Shell River SWVNWSs sec.30, T.139 N., R.34 W., 
River Hubbard County, at mouth, 1.3

< miles southwest of Hubbard, and 
6.1 miles northeast of Menahga, 
Minn.

* Also published under measurements made at low-flow partial-record stations, 
a Approximately.

Drainage 
Area 
Cmi 2 )

"

--

--

--

--

--

--

--

53.2

a374

22.5

--

Measured Measurements 
previously 

(water Date Discharge 
years) (ft 3 /s)

"

1975

1975

•1975

1975

1975

1944, 
1975

--

1970-71, 
1973, 
1975

1964-66, 
1970-71, 

1973, 
1975

1964-66, 
1970-71, 

1973, 
1975

1975

6- 1-76 
9- 9-76

10-16-75 
6- 1-76

10-16-75 
9- 8-76

6- 2-76 
9- 8-76

10-16-75 
9- 8-76

10-15-75 
6- 2-76 
9- 9-76

10-15-75 
6- 1-76 
9- 9-76

6- 2-76 
9- 9-76

*10-16-75 
*6- 2-76 
*9- 9-76

*6- 2-76 
*9- 9-76

*10-15-75 
*6- 2-76 
*9- 8-76

10-15-75 
6- 2-76

8.46 
0

5.49 
10.7

8.41
.92

3.07 
0

21.2 
3.94

41.7 
26.2 
11.2

27.1 
23.9 
16.2

36.1 
35.9

58.2 
48.6 
40.8

83.6 
56.3

17.1 
14.0 
6.49

126 
105
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Discharge measurements made in the Crow Wing River basin, Minn., during water year 1976--Continued

easured Measurements 
Drainage previously 

Stream Tributary to Location Area (water Date

Shell River Crow Wing River

Shell River Crow Wing River

Shell River Crow Wing River

Drainage 
Area 
(mi 2 )

Lat 46°49'47", long 95°01 I 53", in a600 
SW%NW?« sec. 30, T.139 N., R.34 W., 
Hubbard County, at bridge on 
county road, just downstream from 
Fishhook River, and 1.2 miles 
southwest of Hubbard, Minn.

Lat 46°47'16", long 95°01'02 M , in 
NW%NW% sec.8, T.138 N., R.34 W., 
Wadena County, at bridge on 
County Highway 23, 6.0 miles 
west of Huntersville, and 11 
miles northeast of Sebeka, Minn.

Lat 46°48'26", long 94°53'21", in 
SW!«SW!« sec. 32, T.139 N., R.33 W., 
Hubbard County, at bridge on 
County Highway 13, 500 ft 
upstream from mouth, 2.2 miles 
north of Huntersville, and, 12 
miles north of Nimrod, Minn.

NE!«NE!« sec.2, T.137 N., R.34 W. , 
Wadena County, at culvert on 
county road, 0.2 mile upstream 
from mouth, and 9.6 miles south 
east of Hubbard, Minn.

SW%SW% sec.5, T.137 N., R.33 W., 
Wadena County, at culvert on 
County Highway 145, at mouth, 
4.3 miles north of Nimrod, Minn.

Lat 46°42 I 37", long 94 0 48'27", in 
SEINES* sec.2, T.137 N. , R.33 W., 
Wadena County, at culvert on 
Bunny Hill Road, 6.1 miles south 
east of Huntersville, and 14 
miles southeast of Menahga, 
Minn.

Lat 46°40'07", long 94°51 1 15", in 
SWINE'S sec.21, T.137 N., R.33 W. , 
Wadena County, at bridge on 
county road, 2.4 miles northeast 
of Nimrod, Minn.

Lat 46°38'25", long 94°52'44", in alOlO 
SE>«NW% sec.32, T.137 N. , R.33 W. , 
Wadena County, 0.2 mile north of 
Nimrod, Minn., and 0.7 mile up 
stream from Cat River.

NE!«SW!« sec.12, T.137 N., R.35 W. , 
Wadena County, at culvert on 
County Highway 13, 4.6 miles 
southeast of Menahga, and 4.9 
miles northeast of Sebeka, Minn.

cKitten Cat River Lat 46°40'33", long 95°04'46", in 14.7 
Creek SENSE'S sec.15, T.137 N., R.35 W.,

Wadena County, at culvert on 
county road, 3.2 miles north of 
Sebeka, Minn., and 3.3 miles 
upstream from mouth.

cCat River Crow Wing River Lat 46°37'49", long 94°55'51", in 49.2
SW%SW?« sec. 36, T.137 N., R.34 W., 
Wadena County, at bridge on State 
Highway 227, 2.5 miles west of 
Nimrod, Minn., and 3.0 miles 
upstream from mouth.

* Also published under measurements made at low-flow partial-record stations.
t Operated as a continuous-record gaging station.
a Approximately.
b Daily mean discharge.
c At site of crest-stage partial-record station.

1964-66, MO-15-75 
1970-71, *6- 2-76

1973, *9- 8-76
1975

1975

1965,
1975

10-16-75 
6- 2-76

10-16-75 
6- 1-76 
9- 7-76

Crow Wing 
River 
tributary

Crow Wing 
River 
tributary

Big Swamp 
Creek

Big Swamp 
Creek

Crow Wing 
River

Cat River

Crow Wing River

Crow Wing River

Crow Wing River

Crow Wing River

Mississippi River

Crow Wing River

1975 10-16-75 
6- 1-76

1975 10-16-75

1975 10-16-75

1975 10-16-75 
6- 2-76 
9- 7-76

1910-14,* 10-16-75
1930-75* 6- 2-76

9- 7-76

1975

1960-64,
1966-73,

1975

1960-61,
1963-64,
1966-73,

1975

10-16-75 
6- 1-76 
9- 7-76

6- 1-76 
9- 8-76

9- 8-76

Discharge 
(ftVs)

162
143
75.0

186
122

225
151
47.4

1.10 
.48

.11

3.06

5.16
7.60
1.30

b338 
b247 
b!34

3.64
5.06
.72

.88 

.31

2.71
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Discharge measurements made in the Crow Wing River basin, Minn., during water year 1976--Continued

Measurements,
Drainage 

Stream Tributary to Location Area (water Date Discharge
(mi 2 )

Measured
previously

(water

Cat River

Beaver 
Creek

Crow Wing 
River

Farnham 
Creek

Leaf River

Leaf River

Union Creek

Leaf River

Wing River

Wing River

Wing River

Wing River

Crow Wing River

Crow Wing River

Mississippi River

Crow Wing River

Crow Wing River

Crow Wing River

Leaf River

Crow Wing River

Leaf River

Leaf River

Leaf River

Leaf River

Lat 46°37'46", long 94°53'04", in 
NW%NW% sec. 5, T.136 N. , R.33 W. , 
Wadena County, at bridge on 
County Highway 26, at Nimrod, 
Minn., 0.5 mile upstream from 
mouth.

sec. 3, T.136 N. , R.33 W. , 
Wadena County, at bridge on 
County Highway 139, 0.7 mile 
upstream from mouth, and 3.2 
miles southeast of Nimrod, Minn.

sec. 14, T.135 N. , R.33 W. , 
Wadena County, at bridge on 

. County Highway 7, 4.7 miles 
south of Oylen, and 17 miles 
northeast of Wadena, Minn.

Lat 46°30'27", long 94°47'34", in 
SE%NW!j sec. 13, T.135 N., R.33 W. , 
Wadena County, at bridge on 
County Highway 30, 0.5 mile up 
stream from mouth, and 12 miles 
northeast of Aldrich, Minn.

Lat 46°26'57", long 95°16'13", in 167 
SEhmk sec. 6, T.134 N., R.36 W., 
Otter Tail County, at bridge on 
County Highway 143, 2.2 miles 
southwest of Bluff ton, and 4.6 
miles northeast of Deer Creek, 
Minn.

Lat 46°28'09", long 9S°10'33", in 334 
NW%NW% sec. 36, T.135 N. , R.36 W. , 
Otter Tail County, at bridge on 
County Highway 75, 2 miles north 
west of Wadena, Minn.

Lat 46°28'13", long 95°05'40", on 21.2 
line between sees. 28 and 33, 
T.135 N., R.35 W. , Wadena County, 
at bridge on county road, 0.1 
mile east of U.S. Highway 71, and 
3 miles northeast of Wadena, Minn.

Lat 46°29 t 28", long 95°00'34", on 424 
line between sees. 19 and 20, 
T.135 N. , R.34 W. , Wadena County, 
at bridge on County Highway 22, 
6.4 miles north of Verndale, Minn.

Lat 46°21'16", long 95°05'35", on 136 
line between sees. 3 and 4, T.133 N. , 
R.35 W., Todd County, at bridge on 
county road, 2 miles north of 
Hewitt, Minn.

Lat 46°23'26", long 95°03'44", in 144 
SE%NW% sec. 26, T.134 N. , R.35 W. , 
Wadena County, at bridge on County 
Highway 1, 2.5 miles west of 
Verndale, Minn.

Lat 46°26'28", long 95°00'02", on 152 
line between sees. 5 and 8, T.134 N. , 
R.34 W., Wadena County, at bridge 
on County Highway 4, 3.1 miles north 
of Verndale, Minn.

years) 

1975

1975

1975

1975

10-16-75 
6- 2-76 
9- 7-76

10-15-75 
6- 2-76 
9- 7-76

10-16-75 
6- 3-76 
9- 8-76

10-15-75 
6- 3-76 
9- 8-76

Lat 46°28'13", long 94°59'23", in 162 
SE%SE% sec.29, T.135 N., R.34 W., 
Wadena County, at bridge on county

i road, 1 mile upstream from mouth, 
5 miles north of Verndale, and 7 
miles northeast of Wadena, Minn.

* Also published under measurements made at low-flow partial-record stations.

1970-71, *6- 4-76 
1973 *9- 9-76

1968, *6- 3-76 
1970, *9- 9-76 

1973-74

1968, *6- 3-76 
1970, 

1973-74

1964-66, *6- 3-76 
1968-71, *9- 8-76 
1973-74

1967-74 *6- 4-76

1967-71, *9- 9-76 
1973

1964-7^ *6- 4-76 
1973-74

1967-71, *9- 9-76 
1973-74

(ftVs)

13.6
12.2
1.24

2.40
2.84
.08

389
266
124

5.89
5.52
.36

14.4 
.06

27.4
2.47

4.86

41.4
4.24

6.07

2.47

16.2

5.64
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Discharge measurements made in the Crow Wing River basin, Minn., during water year 1976--Continued

Measurements
Drainage 

Stream Tributary to Location Area (water Date Discharge

Leaf River Crow Wing River

Redeye River Leaf River

Redeye River Leaf River

Redeye River Redeye River 
tributary

Redeye River Leaf River

NEW* sec.30, T.135 N. , R.33 W. , 
Wadena County, at bridge on 
County Highway 26, 0.5 mile 
upstream from Redeye River, and 
2.6 miles north of Central, Minn.

Lat 46°37'44", long 95°05'42", in 
NE%NE% sec.4, T.136 N., R.35 W., 
Wadena County, at bridge on U.S. 
Highway 71, at Sebeka, Minn.

Lat 46°37'48", long 95°00'26", in 
NWWOlfr sec.5, T.136 N. , R.34 W. , 
Wadena County, at bridge on State 
Highway 227, 3.9 miles east of 
Sebeka, and 6.1 miles west of 
Nimrod, Minn.

NE%NE% sec.22, T.136 N., R.34 W., 
Wadena County, at culvert on 
county road, 0.3 mile upstream 
from mouth, and 4.9 miles south 
west of Nimrod, Minn.

Redeye River 
tributary

Hay Creek

Redeye River

Redeye River

Redeye River Leaf River

cLeaf River Crow Wing River

(mi 2 )

138

Measured
previously

(water
years) 

1975 10-16-75 
6- 2-76 
9- 8-76

1968-71, *6- 4-76 
1973, *9- 7-76 
1975

1975

1975

10-16-75 
6- 3-76

6- 3-76

221

sec.22, T.136 N., R.34 W., 
Wadena County, at bridge on 
County Highway 9, 6 miles south 
west of Nimrod, and 13 miles 
northeast of Wadena, Minn.

SWsNWs sec.12, T.135 N., R.34 W., 
Wadena County, at culvert on 
county road near mouth, 12 miles 
northeast of Wadena, Minn.

SEWE% sec.14, T.135 N. , R.34 W. , 
Wadena County, at culvert on 
county road, 1.0 mile upstream 
from mouth, and 9.2 miles north 
of Aldrich, Minn.

Lat 46°29'58", long 94°54'30", on 
line between sees.13 and 24, 
T.135 N., R.34 W., Wadena County, 
at bridge on County Highway 7, 
1.5 miles upstream from mouth, 
3.5 miles north of Central, and 
8.5 miles north of Aldrich, Minn.

Lat 46°27'25", long 94°50'29", in 860 
SW*SW?s sec.34, T.135 N. , R.33 W. , 
Wadena County, at bridge on 
County Highway 29, 2.3 miles 
upstream from mouth, and 7 miles 
northeast of Aldrich, Minn.

Leaf River Leaf River SW%NE% sec.10, T.134 N., R.33 W., 
tributary Wadena County, at bridge on

county road, 0.6 mile upstream 
from mouth, and 6.7 miles north 
east of Aldrich, Minn.

Partridge Crow Wing River Lat 46°22'31", long 94°56'28", in 
River NW%SW% sec.35, T.134 N., R.34 W.

Wadena County, at bridge on U.S. 
Highway 10, at Aldrich, Minn.

Partridge Crow Wing River Lat 46°25'02", long 94°50'28", in 
River NW?sSVfti sec.15, T.1'34 N. , R.33 W. ,

Wadena County, at bridge on 
County Highway 29, 0.7 mile up 
stream from mouth, and 5.5 miles 
northeast of Aldrich, Minn.

Hayden Crow Wing River NW%NW?s sec.31, T.134 N. , R.32 W. , 
Creek Wadena County, at culvert on

county road, 0.8 mile upstream 
from mouth, and 2.5 miles north 
east of Staples, Minn.

* Also published under measurements made at low-flow partial-record stations, 
c At site of crest-stage partial-record station.

84.4

93.5

1975 6- 3-76 
9- 8-76

1975 6- 3-76

1975 6- 3-76

1964-66, *6- 3-76 
1968-71, *9- 8-76 
1973-75

1968, *10-16-75
1970-75 *6- 2-76

*9- 8-76

1975 10-16-75 
6- 2-76

1967-68, *6- 4-76
1970, 

1973-74

1964-71, *10-16-75
1973-75 *(>- 2-76

*9- 8-76

1975 10-16-75 
6- 2-76

(ft 3 /s)

52.3
91.6
12.6

10.1 
.02

14.8
10.3

10.0 
.83

.18

.17

24.2
2.33

105
112
16.3

2.97
2.00

.15

5.70
3.98
1.80

2.08
1.22
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Discharge measurements made in the Crow Wing River basin, Minn., during water year 1976--Continued

Measurements
Drainage 

Stream Tributary to Location Area (water Date Discharge
(mi 2 )

Measured
previously

(water

Swan Creek

Crow Wing 
River

Mosquito 
Creek

Eagle Creek

Crow Wing River

Mississippi River

Crow Wing River

Long Prairie 
River

Lat 46°24'08", long 94°45'36", in 
NESfSESt sec.19, T.134 N., R.32 W., 
Cass County, at culvert on County 
Highway 32, 1.4 miles upstream 
from mouth, 4 miles northeast of 
Staples, and 9 miles northeast of 
Aldrich, Minn.

Lat 46°22'06", long 94°43'50", in 
SEStSWs sec.33, T.134 N., R.32 W., 
Cass County, at bridge on County 
Highway 33, 2.1 miles east of 
Staples, Minn.

Lat 46°20'39", long 94°38'18", in 
SE*SW% sec.7, T.133 N., R.31 W., 
Cass County, at bridge on State 
Highway 210, 0.2 mile upstream 
from mouth, and 0.6 mile north 
east of Motley, Minn.

Lat 46°05'35", long 94°51'53", in 
SEStSWSt sec.5, T.130 N. , R.33 W. , 
Todd County, at bridge on County 
Highway 21, 0.5 mile upstream 
from mouth, and 0.5 mile north 
of Browerville, Minn.

53.4

years) 

1975

1975

1964-66,
1970-71,

1973

10-15-75 
6- 2-76 
9- 8-76

10-16-75 
6- 2-76 
9- 7-76

*6- 2-76
*9- 7-76

77.0 1970-71, *6- 4-76 
1973 *9- 7-76

(ftVs)

6.28
2.43
.73

483
415
142

4.36 
.37

3.24 
.20

Also published under measurements made at low-flow partial-record stations.
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Low-flow investigations in the Mississippi-Sauk watershed

Discharge measurements were made in the four-county sand-plains area of the Mssissippi-Sauk watershed to determine base-flow 
variations which will facilitate modeling ground water-surface water relations. Conditions were excellent, and all measurements 
are considered base flow. Total precipitation in the area for the 17 days preceding the measurements was generally less than 0.30 
inch, only .25 inch at Royalton, 0.29 inch at Melrose, and 0.37 inch at St. Cloud.

Discharge measurements made in the Mississippi-Sauk watershed, Minn., Aug. 17-20, 1976

Tributary to

Two Rivers

Mississippi 
River

Mississippi 
River

Mississippi 
River

Mississippi 
River

Mississippi 
River

Little Rock 
Creek

Little Rock 
Creek

Mississippi 
River

Little Rock 
Creek

Watab River

Watab River

Location

sec. 27, T.127 N. , R.30 W. , Morrison 
County, at bridge on County Highway 22, 
3.5 miles southwest of Bowl us, Minn.

SW»sNBs sec. 21, T.125 N. , R.30 W. , Stearns 
County, at bridge on County Highway 9, 
1 mile northwest of Avon, Minn.

SBsNSs sec. 23, T.126 N. , R.30 W. , Stearns 
County, at bridge on County Highway 151, 
6.5 miles west of St. Stephen, Minn.

Lat 45°47'04", long 94°18'54", in 
sec. 27, T.127 N. , R.29 W. , Morrison 
County, at bridge on County Highway 21, 
1.5 miles upstream from mouth, and 3.5 
miles southwest of Royalton, Minn.

Lat 45°50'43", long 94°17'40", in 
sec. 26, T.39 N., R.32 W. , Morrison 
County, at bridge on County Highway 27, 
0.6 mile north of Royalton, Minn., and 
6.6 miles upstream from mouth.

Lat 45°49'50", long 94°12'02", in 
sec. 33, T.39 N., R.31 W. , Morrison 
County, at triple box culvert on County 
Highway 26, 4.5 miles east of Royalton, 
Minn.

NW%NW% sec. 4, T.38 N. , R.31 W. , Benton 
County, at bridge on County Highway 21, 
3 miles east of Royalton, Minn.

Stream

South Branch 
Two Rivers

Spunk Creek

Spunk Creek

aSpunk Creek

bPlatte River

Little Rock 
Creek

Little Rock 
Creek 
tributary

Bunker Hill 
Creek

aLittle Rock 
Creek

Zuleger Creek

South Fork 
Watab River

North Fork 
Watab River

aWatab River Mississippi Lat 45°37'09", long 94°13'38", in
River sec.20, T.125 N., R.28 W., Stearns

County, at bridge on county road, 1.1 
miles west of Sartell, Minn.

Ashley Creek Sauk River On line between sees.13 and 14, T.126 N.,
R.36 W., Pope County, at bridge on County 
Highway 33, 0.4 mile northeast of 
Westport, Mirm.

* Also published under measurements made at low-flow partial-record stations.
t Operated as a continuous-record gaging station.
a Miscellaneous water-quality data available at this site also.
b At site of crest-stage partial-record station.

sec.10, T.38 N. , R.31 W. , Benton 
County, at bridge on County Highway 40, 
0.3 mile upstream from mouth, and 3.8 
miles northeast of Rice, Minn.

Lat 45°45'48", long 94°12'15", in
sec. 28, T.38 N. , R.31 W. , Benton County, 
at bridge on County Highway 12, at 
northeast corner of Rice, Minn., and 2 
miles upstream from Little Rock Lake.

NWJsNWs sec. 26, T.38 N., R.31 W. , Benton 
County, at bridge on unimproved road 
(extension of County Highway 42), 1.2 
miles upstream from Little Rock Lake, 
and 2 miles east of Rice, Minn.

sec. 9, T.124 N. , R.29 W. , Stearns 
County, at bridge on U.S. Highway 52, 
at northwest edge of St. Joseph, Minn. , 
and 1 mile upstream from North Fork 
Watab River.

SBsNWs sec. 4, T.124 N., R.29 W. , Stearns 
County, at bridge on County Highway 3, 
0.4 mile upstream from mouth, and 1.4 
miles northwest of St. Joseph, Minn.

Measured
Drainage previously 

area (water 
(mi2 ) years)

Measurements

Date

8-18-76

8-18-76

8-18-76

83.6 1968-70, *8-18-76 
1973-75 .

335

34.2

73.4

90.1

1929-36*, *8-17-76 
1937, 
1969

1969-70, *8-17-76 
1973-75

8-17-76

1970 8-17-76

1969-70, *8-17-76 
1975

8-17-76

1970 8-18-76

1970 8-18-76

1969-70, *8-18-76 
1974

1970 8-17-76

Discharge 
(ft'/s)

.006

.45

.22

.53

5.43

.67

7.70

.008

.40

.93

5.27
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Discharge measurements made in the Mississippi-Sauk watershed, Minn., Aug. 17-20, 1976--Continued

Measurements 

DateStream Tributary to Location

Measured
Drainage previously 

area (water 
(mi 2 ) years)

Ashley Creek Sauk River Lat 45°46'46", long 94°58'52", in NW^SBs 113 1968-70, *8-17-76
sec.29, T.127 N., R.34 W., Todd County, ' 1974 
at bridge on County Highway 11, 3 miles 
north of Sauk Centre, Minn.

Hoboken Creek Sauk River NWsNWs sec.9, T.126 N., R.34 W., Stearns -- 1970 8-17-76
County, at bridge on County Highway 17 

• in Sauk Centre, Minn., 0.4 mile upstream 
from Sauk Lake.

Sauk River Mississippi Lat 45°43'22", long 94°56'17", in SV\ftfNSs 367 1969-70, *8-17-76 
River sec.15, T.126 N., R.34 W., Stearns County, 1974 

at bridge on County Highway 186 in Sauk 
Centre, Minn., 2.1 miles downstream from 
Sauk Lake.

Sauk River Sauk River NBsNEs sec.2, T.125 N., R.34 W., Steams -- 1969-70 8-17-76 
tributary County, at bridge on County Highway 29,

3.6 miles northwest of Meire Grove, Minn.

Sauk River Sauk River S&nS&t sec.29, T.126 N., R.33 W., Steams . - 1970 8-17-76 
tributary County, at bridge on County Highway 65,

0.2 mile upstream from mouth, and 2.3 
miles northwest of Melrose, Minn.

Sauk River Mississippi SEsSWs sec.28, T.126 N., R.33 W., Steams -- -- 8-17-76 
River County, at bridge on County Highway 65, 

1.5 miles northwest of Melrose, Minn.

Adley Creek Sauk River Lat 45°41'00", long 94°46'13", in NSsNEs 87.8 1969-70, *8-17-76
sec.36, T.126 N., R.33 W., Stearns County, 1975 
at culvert on County Highway 168, 0.1 mile 
upstream from mouth, and 2.2 miles east 
of Melrose, Minn.

Sauk River Sauk River NWsNEs sec. 1, T. 125 N., R.33 W., Steams — 1970 8-17-76 
tributary County, at bridge on county road, 0.7

mile upstream from mouth, and 1.8 miles 
southeast of Melrose, Minn.

aSauk River Mississippi Lat 45°37'32", long 94°45'39", in NEsNVfe 559 1968-70, *8-17-76 
River sec.19, T.125 N., R.32 W., Steams County, 1974 

at bridge on County Highway 30, 0.5 mile 
southwest of New >tmich, Minn.

Stearns County Sauk River Lat 45°35'58", long 94°46'03", in NHsNEs 29.9 1969-70, *8-18-76 
ditch No. 44 sec.36, T.125 N., R.33 W., Stearns County, 1974

at bridge on county road, 0.4 mile 
upstream from mouth, and 2.3 miles 
southwest of New Munich, Minn.

Getchell Creek Sauk River Lat 45°34'36", long 94°45'50", in NE*SBs 65.7 1969-70, *8-18-76
sec.l, T.124 N., R.33 W., Stearns County, 1974 
at bridge on County Highway 12, 0.5 mile 
upstream from mouth, and 4 miles south 
of New Munich, Minn.

Stony Creek Sauk River SEsNEs sec.23, T.124 N., R.33 W., Steams -- 1969-70 8-18-76
County, at bridge on county road, 0.2 
mile upstream from mouth, and 2.2 miles 
northeast of Spring Hill, Minn.

Sauk River Mississippi SWJsSESj sec.24, T.124 N., R.33 W., Steams -- -- 8-18-76 
River County, at bridge on County Highway 14, 

2.5 miles east of Spring Hill, Minn.

Sauk River Sauk River SEsNWs sec.25, T.124 N., R.33 W., Steams -- 1970 8-18-76 
.tributary County, at bridge on county road, 0.3

mile upstream from mouth, and 2.7 miles 
east of Spring Hill, Minn.

aSauk River Mississippi Lat 45°29'56", long 94°37'44", in NEsNVfe 766 1969-70, *8-17-76 
River sec.6, T.123 N., R.31 W., Stearns County, 1974 

at bridge on county road, 1.9 miles 
southwest of Farming, Minn.

Discharge 
(ftVs)

.32

7.51

7.42

1.25

13.4

c.005

.46

14.6

.22

17.4

* Also published under measurements made at low-flow partial-record stations, 
a Miscellaneous water-quality data available at this site also, 
c Estimated.
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Discharge measurements made in the Mississippi-Sauk watershed, Minn., Aug. 17-20, 1976--Continued

Stream

Sauk River 
tributary

Sauk River

Sauk River 
tributary

aSauk River

Mill Creek

Mill Creek

aSauk River

bJohnson Creek 
tributary 
No. 2

bJohnson Creek

Clearwater 
River

Clearwater 
River

Mayhew Creek

aElk River

Elk River

Elk River 
tributary

Tributary to 

Sauk River

Mississippi 
River

Sauk River

Mississippi 
River

Sauk River

Sauk River

Mississippi 
River

Johnson Creek

Mississippi 
River

Mississippi 
River

Mississippi 
River

Elk River

Mississippi 
River

Mississippi 
River

Elk River

Location

On line between sec. 6, T.123 N., R.31 W. , 
and sec. 31, T.I 24 N. , R.31 W. , Stearns 
County, at quadruple culvert on County 
Highway 23, l.S miles southwest of 
Farming, Minn.

NEs sec.23, T.123 N., R.31 W. , Stearns 
County, at bridge on County Highway 111, 
at Richmond, Minn.

Measured
Drainage previously 

area (water 
(mi z ) years)

1969-70

Measurements

sec. 22, T.123 N. , R.31 W. , Steams 
County, at bridge on State Highway 23, 
2 miles west of Richmond, Minn.

Lat 45°27'22", long 94°25'21", in
sec. 14, T.123 N. , R.30 W. , Stearns County, 
0.3 mile downstream from dam at Cold 
Spring, Minn., and 0.3 mile upstream from 
sewage effluent outfall.

SW%NEs sec. 3, T.122 N. , R.29 W. , Stearns 
County, at Pearl Lake outlet, 1.1 miles 
northeast of Marty, Minn.

Lat 45°28'20", long 94°20'21", on line 
between sees. 9 and 16, T.123 N., R.29 W. , 
Stearns County, at bridge on State Highway 
23, at Rockville, Minn., and 0.2 mile 
upstream from mouth.

Lat 45033'35", long 94°14'00", in SEsSW?i 
sec. 8, T.124 N. , R.28 W. , Stearns County, 
0.5 mile northwest of Waite Park, 3 miles 
west of St. Cloud, Minn., and 5 miles 
upstream from mouth.

Lat 45°26'52", long 94°12'00", in NEsSKs 
sec. 21, T.123 N. , R.28 W. , Stearns County, 
at culverts on county road, 0.7 mile 
upstream from mouth, and 3.1 miles 
southwest of St. Augusta, Minn.

Lat 459 27'49", long 94°09'19", in NWsSW?s 
sec. 13, T.123 N., R.28 W. , Stearns County, 
at bridge on County Highway 7, 1.0 mile 
south of St. Augusta, Minn., and 3.3 miles 
upstream from mouth.

SW%SW% sec. 21, T.122 N. , R.27 W. , Stearns 
County, at bridge on county road, 4 miles 
southwest of Clearwater, Minn.

Lat 45°24'40", long 94°03'41", in 
sec. 3, T.122 N. , R.27 W., at Wright- 
Stearns County line, at culvert on county 
road at southwest corner of. Clearwater, 
Minn.

Lat 45°35'14", long 94°02'35", in
sec. 26, T.36 N., R.30 W. , Benton County, 
300 ft upstream from mouth, 500 ft 
northwest of Elk River bridge on State 
Highway 95, and 6 miles east of St. Cloud, 
Minn.

Lat 45° 35 '13", long 94°02'24", in 
sec. 26, T.36 N. , R.30 W., Benton County, 
at bridge on State Highway 95, 300 ft 
downstream from Mayhew Creek, and 6 miles 
east of St. Cloud, Minn.

NEsSEs sec. 15, T.35 N. , R.30 W. , Sherburne 
County, at bridge on County Highway 3, 
1.5 miles northeast of Cable, Minn.

NBsSWs sec. 15, T.35 N. , R.30 W. , Sherburne 
County, at bridge on County Highway 3, 
1.1 miles northeast of Cable, Minn.

51.6

925

13.4

46.7

174

53.2

137

Date

8-17-76

8-18-76

8-18-76

8-18-76 
8-20-76

1970 8-17-76

1969-70, *8-17-76 
1974

1909-14J, 8-20-76 
1929-75*

1964-75 8-19-76

1964-65, *8-18-76
1967-71,
1973-75

8-19-76

1969-70, *8-20-76 
1974

1968-70, *8-19-76 
1974

1968-70, *8-18-76 
1974

8-19-76

8-19-76

Discharge 
(ftVs)

18.9

80.9
71.4

1.76

2.01

72.1

2.03

4.01

.15

1.13

.35

2.57

' 5.37

c.04

* Also published under measurements made at low-flow partial -record stations.
t Operated as a continuous -record gaging station.
a Miscellaneous water-quality data available at this site also.
b At site of crest-stage partial -record station.
c Estimated.



LOW-FLOW INVESTIGATIONS 

Discharge measurements made in the Mississippi-Sauk watershed, Mum., Aug. 17-20, 1976—Continued

Measurements 

DateLocation

On line between sec. 31, T.35 N. , R.29 W. , 
and sec. 36, T.35 N. , R.30 W., Sherburne 
County, at bridge on County Highway 20, 
2.8 miles northwest of Clear Lake, Minn.

Lat 45°29'57", long 93°58'28", in 
sec. 29, T.35 N. , R.29 W. , Sherburne 
County, at bridge on County Highway 61, 
1.0 mile upstream from mouth, and 3.8 
miles northeast of Clear Lake, Minn.

Lat 45°30'57", long 930 55'29", on line 
between sees. 15 and 22, T.35 N. , R.29 W. , 
Sherburne County, at bridge on County 
Highway 48, 0.7 mile upstream from Lake 
Briggs, and 5.9 miles northeast of Clear 
Lake, Minn.

Lat 45°26'11", long 93°54'07", on line 
between sees. 13 and 14, T.34 N. , R.29 W. , 
Sherburne County, at bridge on State 
Highway 25, 2.2 miles northwest of 
Becker, Minn.

SEsNWs sec. 32, T.34 N. , R.28 W. , Sherburne 
County, at bridge on County Highway 4, 1 
mile east of Becker, Minn.

Lat 450 22'46", long 93°46'41", on line 
between secs.l and 2, T.33 N. , R.28 W. , 
Sherburne County, at bridge on County 
Highway 73, 0.9 mile upstream from Snake 
.River, and 3.6 miles northwest of Big 
Lake, Minn.

576

Stream 

Elk River

Rice Creek

aBriggs Creek.

Elk River

Elk River

aElk River

aSnake River

Snake River 
tributary

Snake River

St. Francis 
River

aSt. Francis 
River

St. Francis 
River

St. Francis 
River

Battle Brook St. Francis NW^NWSj sec.l, T.35 N. , R.27 W. , Sherburne 
River County, at bridge on County Highway 3, 

3.5 miles west of Princeton, Minn.

Battle Brook St. Francis SE^SE* sec. 19, T.35 N. , R.26 W. , Sherburne 
River County, at bridge on County Highway 9,

0.5 mile upstream from Elk Lake, and 4.4 
miles northwest of Zimmerman, Minn.

* Also published under measurements made at low- flow partial -record stations.
t Operated as a continuous -record, gaging station.
a Miscellaneous water-quality data available at this site also.
c Estimated.

Tributary to

Mississippi 
River

Elk River

Elk River

Mississippi 
River

Mississippi 
River

Mississippi 
River

Elk River

Snake River

Elk River

Elk River

Elk River

Elk River

Elk River

Measured
Drainage previously 

area (water 
(mi 2 ) years)

1970 8-19-76

Lat 45°25'47", long 93°47'54", in 
sec. 14, T.34 N. , R.28 W. , Sherburne 
County, at bridge on county road, 3 
miles west of Orrock, Minn.

S&iSEk sec. 27, T.34 N. , R.28 W. , Sherburne 
County, at bridge on County Highway 4, 
4.5 miles southwest of Orrock, Minn.

Lat 45°23'18", long 93°46'28", in 
sec. 36, T.34 N., R.28 W., Sherburne 
County, at culvert on County Highway 73, 
0.9 mile upstream from mouth, and 4.1 
miles northwest of Big Lake, Minn.

NWSsNEs sec. 20, T.36 N. , R.28 W., Benton 
County, at bridge on County Highway 49, 
5 miles southeast of Foley, Minn.

Lat 45°32'30", long 93°48'50", in NE% sec. 
10, T.35 N. , R.28 W. , Sherburne County, 
0.2 mile east of Santiago, Minn., and 
0.4 mile upstream from bridge on county 
road.

SW^NWs sec. 17, T.35 N. , R.27 W. , Sherburne 
County, at bridge on County Highway 5, 
4 miles southeast of Glendorado, Minn.

SWJsNWs sec. 27, T.35 N., R.27 W., Sherburne 
County, at bridge on County Highway 9, 
about 1 mile upstream from Rice Lake, and 
4.2 miles northeast of Orrock, Minn.

39.6 1969-70, *8-19-76 
1974

1970 8-19-76

250 1969-70, *8-19-76 
1974

8-20-76

1970 8-20-76

8-20-76

8-20-76

31.9 1969-70, *8-20-76 
1974

8-19-76

87.4 1963, *8-19-76 
1965-70*, 

1971

8-19-76

1969-70 8-19-76

8-19-76

1969-70 8-20-76

Discharge 
(£tVs)

6.75

c.17

1.22

9.57

6.76

4.63

2.45

.02

2.65

.05

1.25

1.63
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Stream

St. Francis 
River

St. Francis 
River

aSt. Francis 
River

Elk River

Tibbits 
Brook

Discharge measurements made in the Mississippi-Sauk watershed, Minn., Aug. 17-20, 1976--Continued

Measured Measurements 
Drainage previously 

Tributary to Location area (water Date

Elk River

Elk River

Elk River

Mississippi 
River

Elk River

On line between sees. 11 and 14, T.34 N., 
R.27 W. , .Sherburne County, at bridge 
on County Highway 4, 3.2 miles west of 
Zimmerman, Minn.

NBsNWSs sec. 34, T.34 N. , R.27 W. , Sherburne 
County, at bridge on County Highway IS, 
9 miles northwest of Elk River, Minn.

Lat 45°23'07", long 93°44'02", in 
sec. 5, T.33 N. , R.27 W. , Sherburne County, 
3.6 miles north of Big Lake, Minn., and 
4 miles upstream from mouth.

Lat 45°20 t 02", long 93°40'00", in NE%SW% 
sec. 23, T.33 N. , R.27 W. , Sherburne 
County, at bridge on County Highway IS, 
4 miles east of Big Lake, Minn., and 4 
miles downstream from St. Francis River.

NW^SWs sec. 13, T.33 N. , R.27 W., Sherburne 
County, at bridge on county road, 5 miles 
northwest of Elk River, Minn.

* Also published under measurements made at low-flow partial-
t Operated as a continuous-record gaging station.
a Miscellaneous water-quality data available at this site also.

•record stations.

1962-63 8-19-76

Discharg 
(ftVs)

10.6

8-19-76 14.6

209

615

1965-70*, *8-20-76 
1971

1911-17*. 8-20-76 
1931-7St

8-20-76

15.3

27.0

LOW-FLOW INVESTIGATIONS 

Low-flow investigations in the Crow River basin

Discharge measurements were made in a part of the Crow River basin to determine base-flow variations which will facilitate 
modeling ground water-surface water relations for the four-county sand-plains area study. Conditions were excellent, and all 
measurements are considered base flow.

Discharge measurements made in the Crow River basin, Minn., Aug. 19-20, 1976

Stream Tributary to Location

North Fork Crow River Lat 4S°22'4S", long 94°47'40", in 5*1 sec.11, 
Crow River T.122 N., R.33 W., Kandiyohi County, at

bridge on county road, 3 miles southeast 
of Regal, Minn.

North Fork Crow River SEV3W% sec.10, T.122 N., R.32 W., Steams 
Crow River County, at bridge on State Highway 23, 1

mile east of Paynesville, Mirm.

North Fork Crow River SWW* sec.13, T.119 N., R.26 W., Wright 
Crow River County, at bridge on County Highway 12,

4 miles southwest of Buffalo, Minn.

North Fork North Fork NEsSWJj sec.12, T.119 N., R.26 W., Wright
Crow River Crow River County, at bridge on County Highway 12,
tributary 3.5 miles southwest of Buffalo, Minn.

aNorth Fork Crow River Lat 45°05'44", long 93°47'18", in SEjSBs 
Crow River sec.23, T.119 N., R.25 W., Wright County,

at bridge on county road, 2.7 miles west 
of Rodcford, Minn.

Measured
Drainage previously 

area (water . 
(mi2 ) years)

Measurements 

Date

215 1943-54*, *8-19-76
1969-71,
1973-74

8-19-76

8-20-76

1909-10* *8-20-76

Discharge 
(ftVs)

.04

2.00

8-20-76 21.5

.01

25.2

* Also published under measurements made at low-flow partial-record stations.
t Operated as a continuous-record gaging station.
a Miscellaneous water-quality data available at this site also.



578 ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD STATIONS

Water-quality partial-record stations are particular sites where chemical-quality, biological and or sediment 
data are collected systematically over a period of years for use in hydrologic analyses. The following data are 
from stations sampled in Dakota, Lake and St. Louis Counties.

04015430 - ST LOUIS R BLW SEVEN BEAVER L NR FAIRBANKS, MN

OUALITY DATA, WATER YEAR OCTOBER 1975 TO stPHMBEK 1976

DATE

MAR
08.,,

APR
26...MAY
?5...

JIIN
23...
?3...

JUL
?3...

AUG
23...

TIME

1330

1100

1140

1040
1340

1125

1055

SPE-
cinc
CON
DUCT
ANCE
(MICRO-
MHOS)
(00095)

1

59

26

35

36
38

45

4B

PM

(UNITS)
(00400)

b.3

6,0

6,4

6,6
6,6

6,6

6, 7

TEMPER,
ATURE
(DEH C)
(00010)

.0

8,0

19,0

21.0
21.0

2-5.fi

21. 5

COL'OK
(PLAT.
INUM"
COBALT
UNJTS)
toooeo)

4u

130

120

130
110

170

180

TUR- DIS-
BID- SOLVED
ITY OXYGEN
(NTU) (MG/L)

(00076) (00300)

2 6,5

1 9,6

2 7,1

\ 6,6
2 6,6

i 5,6

4 5,2

PER
CENT
SATUR
ATION

(00301)

44

62

77

74
74

66

59

CHEM 
ICAL 

OXYGEN
DEMAND HARD-
(HIGH NESS
LtVEL) (CA,MG)
(MG/L) (MG/L)

(00340) (00900)

mm mm

67 — »

.. -.

19 22
60 16

— * .—

ee 27

NON" 
LAR-

BONATE
HARD
NESS
(MG/L)

(00902)

mm

mm

mm

11
2

mm

9

DATE

MAR
08,,,

APR 
36,,,

MAY
35,.,

JUN 
33...
23..,

JUL
23...
AUG
23...

TOTAL
ACIDITY.

AS
H +

(«G/L)
(71825)

-.

.2

— —

.1

.2

„_

.1

TOTAL TOTAL
ACIDITY CAL-

AS CTuM
CACf>3 CCA)
(MG/l. ) (M&/L)

(00435) (009J6)

6,*

10 J ,p

"

5.0 4.9
!0 3.5

_. ..

5.0 <4,9

rus- TOTAL
SOLVED HAG"
CAL- Nf-
Cliiw STU*
(CA) c*G)

(fiU/D «*G/L)
lun9ib) (00927)

5,0

2,8

.,

a .9 2.3
3,5 2,5

-- >.

4,9 3.5

DIS 
SOLVED
MAG
NE
SIUM
(MG)

(MG/L)
(00925)

--

..

mm

2.3
2.3

._

3,5

TOTAL
SODIUM
(NA)

(MG/L)
(00929)

13

1,1

--

1.3
,9

mm

1.3

TOTAL
PO
TAS
SIUM
(K)

(MG/L)
(00937)

,7

.8

-"

,&
,7

»•

,5

BICAR
BONATE
(HC03)
(Mtt/L)

(00440)

27

8

14

13
20

ie
21

ALKA-
LINITY

AS
CAC03
(M(i/L)

(00410)

22

7

11

11
16

15

17

TOTAL
SUL-
UDE
CS)

(MG/L)
(00745)

..

.2

""

1.4
1,7

mm

,3

DATE

MAR
06,,,

APR
26...

MAY
25...

JUN
23,.,
23...

JUL
23...

AUG
?5...

DIS
SOLVED
SULMU
(504)
(MG/L)

(0094?)

9,4

5,9

6.1

7,5
3.b

&.5

6.0

DIS
SOLVED TOTAL
CHLO-
HIDF
(CL)
(MG/L

FLl'O-
RlDt
(f-)

) (MG/L)

DIS
SOLVED
SILICA
(SI02)
(M&/L)

(00940) (009^,1) (009^5)

2,

1.

,

1.
,

1.

1.

0 .2

2 .1

« .'

« ,<J
' .1

9 ,6

5 ,4

6,8

3,9

1 .4

,9
1.3

3.2

?,4

SUS
PENDED
SOLIDS
(MG/L )

(70299)

a

l

i

7
7

2

9

TOTAL
NITRITE

PLUS
NITRATE

(N)
(MG/L)

(00630)

-.

.07

mm

,01
,06

._ •

.12

TOTAL
AMMQMA
NITRO
GEN
(N)

(MG/L)
(00610)

mm

.04

«.

.04

.07

..

.03

TOTAL 
KJEL-
OAHL
NITRO
GEN
(N)

(MG/L)
(00625)

..

.62

-*

.76

.73

--

1,1

TOTAL
PHOS
PHORUS
(P)

(MG/L)
(00665)

• •

,02

mm

,03
.03

mm

,03

TOTAL
ORTHO
PHOS
PHORUS
(P)

(MG/L)
(70507)

M *

,00

—

,01
,01

• -

,00

TOTAL
ALUM
INUM
UL)

(UG/L)
(01105)

mm

160

mm

170
160

mm

200



ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD STATIONS

04015430 - ST LOUIS R BLW SEVEN BEAVER L NR FAIRBANKS, MN- -Continued

*ATER QUALITY DATA, HATER YEAR OCTOBER 197b TO SEPTEMBER 1976

579

DATE

MAR
06,,,

APR
26, ,,

MAY
25...

23,,,
23...

JUL
23...

AUG
23,.,

TOTAL
ARSENIC

(AS)
(UG/L)

f 01002)

..

1

"

1
0

..

1

TOTAL
IRON
(Ff.)

(UG/L)
(01045)

1 100

440

580

770
730

1200

UQrt

DIS
SOLVED
IRON
(Ft)

(uG/L)
(01046)

1000

350

350

320
220

360

U70

TOTAL
MAIv.

GANF.SE
(MM)

(UG/L)
(01055)

..

30

«

'40

30

„»

I3n

TOTAL
MERCURY

(HG)
(UG/L)

(71900)

w«

( n

--

.0

. >

__

.0

DIS- 
SOL-

TOTAL HTAL VED
SELE- ORGAMC ORGANIC
MU^ CARBON CARBON
CSE) CO (C)

(UG/L) (*G/L) MG/L)
(01147) (00660) (GOtiS)}

.. .. .. '

0 20

..

21
-• -- 25

.. .. ..

22

SUS
PENDED

ORGANIC OIL
CARBON AND
(C) GRMSL

(MG/L) CMG/L)
(00«j39) (00550)

..

.. y

..

.. ?
i.<« y

..

2,1 u

DATE

MAR
08...

APR
26...

25...
JUL
23,,.

AUG
23...

TOTAL
CAO-
MIUM
(CD)

(N<;/L)

50

960

60

»Q

20

TOTAL
CHHO-
M]UM
(C«)

(NG/L)

..

uoo

..

-.

500

TOTAL
COPALT
(CO)
(NG/D

1500

«j,00

Soo

i non

' <300

TOTAL
COPPER
(Cll)

(NG/L)

1200

ieoo

1«00

900

1100

TOTAL
LHAD
(Ptf )

(K'G/L)

1000

2700

900

1 000

500

TOTAL
MCKfeL

(KjJ. )

(NG/L)

1700

3000

loon

2000

1000

(A6)

5800

<50 2200

- ST. LOUIS RIVER MEAH SKISO, MN

fcATFW QUALITY OAlA, w»TfR YtAK OCTOBtR 197S TO SEPTt«8E« 197b

DATE, 

MAR
APR"*

27. ..
MAY
26... .

?«,..
JUL
?h, . ,

AUG
?«...

SPE-
Clf-tC
co^-
DUCT- 
A^Cf• PH TtMFfR.

TJMF (HfCRU- ATU9E 
HMDS) (UMTS) (Utt C) 
(00095) (00^00) (00010) (

1105 75 7.3 .0

1115

I3on

1130

1100

1 1 30

29 t>. a fi,o

<*2 7,i 19,0

«2 6.9 22,5

5u 6,« 2?,o

79 7,3 17.0

CHEM. 
1CAL NO»»« 

COLOR ceR- OXYGCN (,AH- 
(PLAT. TUP- OIS" CENT OE M ANU HAWO- BUNATf 
TM)M- BID- SOLVED SA1UR- (HIGH MJSS HARO-
COBALT ITY OXYGEN ATION LEVEL) (CA,«s) Mtss
UMTS) (^^U) («G/L) (MG/L) («G/L) (Mii/L) 
00060) (00076) (00300) (00301) (00340) (00900) (00902)

230 2 12.7 87

130

100

110

1HO

90

1 10,1 86 63

.2 8,2 8°

3 7.3 »« 79 <?5

3 7,5 66

1 8,6 89 40 UO

..

-"

9

..

8
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04015438 - ST LOUIS RIVER NEAR SKIBO, MN- -Continued

K QUALITY DATA. *m.f< YEAR OCTOBER i9?b TO SEPTEMBER 1976

OAT

apt.

?4.

?6, 
A'.lG 
?4,

?i.
APK

JuL* 

?t>.
AilG
? y .

TOTAL TOTAL TQTAL 
• ACIDITY ACIDITY CAL-

AS AS Ctt>M 
H+ CAC03 <C») 

E frG/l.) (IG/L) (*6/L 
(/1»?S) (00^35) (00916

.1 S.LI 2. 

.? 10 5,

i'lS- 
i,iis» souvt.n TOTAL

SOLVFy C«LO- f-LUO- 
8"L*Mh KIDF HJOt 
(SP<O ICL1 CM

.. 5. ft' 1.2 

.. 6.2 1.3 , 

6.3 ' . 5 . 

.. "s.3 1.7 . 

. . 6,8 1,5 , 

0.3 .* .

TOTAL T01AL 
APSS-MJ.C iHQfv 

(AS) '>£) 
uATh (i)S/L> (tJG/L)

CAW

23,. , -- 1200
APS 
?7... r- 5 HI

M»y

JUL"*
2h, , , — IJOo 

A u i;

TOTAL
CAD-

(CD) 
DATE (*G/L)

MAR 
33... 20

APR 
27... 60

MAY 
?6... 70

JUW 
?4,,, 80

JUL 
26... 220

AUG

D1S-
DIS- TOTAL SOLVED TOTAL 

SOLVED MAG- *AG- ' PO- ALKA- TOTAL 
CAL- N^. ME- TOTAL TAS- BICAR- UNITY SOL-
Cl'jH STUM SIU* SODIUM S1UH BONATE AS FlOfc 
(CAj (MS) (MG) (NA) (K) (HC03) CAC03 (S) 

) (Mb/L) C«0/L) (MG/L) (MG/L) (MG/L) (*6/L) (MG/L) (»»6/L) 
) OO^lb) fOO<>27) (yu9?b) (00929) (00937) " (00440) (00410) (00745)

" -- *3,5 -- .4 ,9 40 33 -• 

2 T- 2,4 — 1.1 ,B 9 7 - 1*8 

' 18 15 • -» 

2 5,2 3,2 2,9 1,2 ,6 20 16 '2,0 

- -- -. -. -- —— 24 20 . mm 

0 8,0 «,8 4,8 2.1 ,6 39 32 ,5

TOTAL • 
TOTAL TOTAL KJEL- TOTAL 

DlS- NITRITE AMMONIA DAHL TOTAL ORTHO - TOTAL 
SOLVED S'iS- ^LUS MITRO- NITRO- PHOS- PHOS- ALUM- 
felLICA PE'-OED MTRATt GtN GfcN PHORUS PHORUS INUM 
(SI021 SUIIOS (N) (M) (N) (P) (P) (AL) 

) lfJ i»/L) («G/L) («H,/L! («G/L) (MG/L) («6/L) («G/L) (UG/L)
) (Oi9Sb) f7()299) (Of'630) (00610) (00625) (00665) (70507) (01.105)

^10 2 — -- -• "- »• . ••• 

1 3,6 a ,U6 .03 ,88 ,02 ,00 210 

1 1,3 o .. -- -- -- -- mm 

1 S.O 8 .1,8 .04 ,95 .04 ,01 200

4 4,0 0 —— -- mm mm mm mm

J 7.3 ? ,16 .00 ,88 ,01 ,00 70

01S- 
SOt- SUS- 

DJS- TOTAL TOTAL T01AL VEO PENDEO 
SOLVfn M&KI. TOTAL SELE- OKGAfclC ORGANIC ORGANIC OIL 
IWO*. GAfjfSt "ERCUBV K'lUM CAH60M CARBON CAR80K AND 
(PE) (i»w) (HG) (SE) (C) (C) (C) CREASE 

(UG/L) (0(;/l) (UG/L) (UG/L) (MWL) (MS/L) (MG/L) (MG/LJ 
Dir-aft* (OUSSj (7190<i) (011U7) lOObSO) (00681) (00689) (00550)

"00 20 .0 0 22 -• -- • 0 

370 .- -- -- -- — -- —

770 .. -. -. mm mm mm mm

TOTAL
CHRO- TOTAL TOTAL TOTAL TOTAL TOTAL TOTAL 
MTU* COBALT COPPER LMD MICKEL SILVER ZtNC
(CR) (C01 (CD? (Prf) (Nl) (AG) (iN) 

(NG/L) (f^r./L) (NG/L) (^G/L) (^G/L) (NG/L) (NS/L)

-• <20o <200 600 3000 •- «400 

400 <300 1000 1000 2000 <50 3900 

— <300 1200 1200 1000 -- «600 

500 feOo 1SOO 1300 2000 «50 UOOO 

-- 600 800 2800 2000 -- 2000 

400 POO 700 400 2000 <SO 1800
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MAR
11... 

APR
oe...

12...

04015447 - PARTRIDGE RIVER NEAR BABBITT, MN

ATgk DUALITY i-'AfA, »ATE<? YEA" OCTOBfcP 1975 TO

SPE 
CIFIC
CON-

DUCT-

HHOS) -(UMTS) (UFiJ C) 
f00095) (00400) (00010)

1/300 37?

1055 !55

0900 26fl

1150 343

1 .0 

10.0

COLOR
(PLAT-

CORAL T
UMTS)

7 c

TUW- 
B to 
rn

CM' 1- 1 )

DIS 

SOLVED 
OXYGEN

1 l.u 

10,2

pfcw- TOTAL
CEMf CAL-

SAYUW- CIU*
ATION. CCA)-

(00300) (00.401) (00916) (009«f7) (00929)

N£- TUTAL
S1U« SUOIUM
(*G) (MA)

72 

fs3

m> 

13

16 

6.ti

19

1.3

DATfc

TfiTAL 
PO-' 

TAS- 
S!U" 
t K )

( M G/L) 
f 009V)

AI.KA-
1 1 :•• n Y

/>s
'C«C05
("t/D

('.)()<() 0)

DTS-
. SOI «EO

Suif ATE
( b r u )
f-Vi/L !

( 0 u 9 i 5 ) 1

•SOLVED TOTAL
C^LO- F-LUO-
(•!')(• tlOfc
( c L ; i, F >
i - 1. / L ) ( v fi / L )

rofvuu ) (o-.^'ij )

l>iS-
SCU vfcD
S 1 L I C *
(SjUe>)
C"I-/L J

(oog'j'j)

SUG-
Pf-OtU
SOL ID a
(M&/LJ

( /029V)

TOTAL
Ikgiv
(t-L)

(Uli/L)
( c it1 y 5 )

013-

"... 
APR

1?... 
Jljlu

?,5

17 I H 

<>.<37 JO 1f 2' .A

SO 66 ?f- V' .c1 7,^

l3» IM 10 31 .2 9.1

QUALITY DATA, *AU.R YEAR OCTOBER 1975 TO SEPTH«C

1700

TOTAL
CAO-

f>6/L>

TOTAL
COBALT

(C01

TOTAL

ft 1.') 
(NiC/L !

TOTAL 
Lf- AO 
(PB)

fOTAL TfiTAL
"JtCKfcL ZI f-C

(*-•!) (ZN)

H . . .
APR
Oft...

MAY
12...

Jl)N

09...
StP
09...

10

90

30

70

10

usoo

300

500

500

900

f*00

IP^O

1800

3000

»()0

2000

3«on 

1 o 0 ii

1700

3900

04015455 - SOUTH BRANCH PARTRIDGE RIVER NEAR BABBIT, MN

DATF.

JlJM

25..,

27..

1035

0945

0955

0950

*ATFR QUALITY uAlA, YtAH

SPt-- 
CIFIC
CON-

DUCT-
A^Cf-. PH
MT(,PU-
"HOS? (UNITS)

00f>95) (OoilO"!

COL"R
(PLAT-

TEMPER- T^U""
ATJWt COBALT

(OfcC- C1 UMTS)
(00011) (00060)

TgR-
HIO-
T T v

(NT U)
( OOQ7a)

DIS"
SOLvEO
OX Y6E^
("G/U

(00300)

PtP-
CENT

SATUK-
flTIOM

(00301 )

C-.fe.M-

ICAL
OXYGEN
ofcMAKi!) HAKD-
(.HjCiH ^ESS
Lf- VfcL) (CA» «G)
(f^G/L) (MG/L)

'Ou3ao) (00900)

NO*"*
CAR-

SO^ATfe
HARO-
NtSS

(M5/L)
CQ0902)

M 

12

ATJWt COBALT 
(UNITS) (OfcG C1 UN ITS) 
( 0 o U (; n ) ( (.; o 0 1 t ) (00060)

>-.» ,0

*.0 7.0

7.3 IS. 5

?.u 16.5

80

)00

65

150

7.1

11.5

10.2

6,a 

6.6

79 

nt

69

71

93



582 ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD STATIONS

04015455 - SOUTH BRANCH PARTRIDGE RIVER NEAR BABBITT, UN—Continued ,

QUALITY D«tA, WATfe* YfcAW OCTOBER 1975 TO SEPTEMBER 1976

DATE

24...
•APR

29...MA-Y
27,,.

JUN
2?..,

JUL .
27...

DATE

MAR
24...

2«...
MAY
27...

2b...
JUt.
2^...

DATE

MAS

APP
2".,,

MAY
27...

JUN
25, ,.

JUL
27...

TOTAL
ACIDITY

AS

H*

(MG/L)
(71*2*1

,.„

.1

..

.2

'

TOTAL
SUL-
f- ir>E
(S)

(MG/L)
(Ofl745)

--

.2

--

,u

"

PATE

MAH
24, ,.

APP
<?8.« ,

MAY
?7, . ,

JUN
«?5, . .

JUL
*7...

TOTAL
OBTHO
PWOS-
PHfiHUS
(P)

(MG/L)
(70507)

.00

..

,01

--

TOTAL
AC10ITY-

AS
CAC03
(*G/L)

(00435)

mm

5,0

•..

10

""

DIS
SOLVED

SULFATh
(S0«)
(M6/L)

(00945)

6.1

5,6

3,8

8.V

1.4

TOTAL
CAD
MIUM
(CD)

(NG/L)

20

40

450

100

20

TOTAL
ALUM"
INIIM
(AL)

(UG/L)
(Oil 05)

120

..

150

..

TOTAL
CAL-
CI'J*1
(CA)

(MG/L)
(0091*)

5.2

2.5 •

..

6.0

""

njs-
SOLVED
CHLO-
RTDE
(CL)
(*G/L)

(00940)

.9

.«

1 .9

3.2

.0

TOTAL
CHRO
MIUM
(CR)

(NG/L)

• »

500

V.

bOO

""

TOTAL
ARSSMC

(AS)
(HG/L)

( I) 10 0 2 )

0

..

0

-.

DIS
SOLVED
CAL-
CIU"

(C »)
(MG/D

(00915)

— w

..

...

6,4

"™

TOTAL
FLUO-
»infe
(F)

(Mg/L)
(00951 )

,2

,1

.1

.1

,s

TOTAL
CORAt T
(fO)

(NG/L)

<200

fiOO

<JOO

a on

400

TOTAL
IPO*1
(f-K)

fUG/L )
(0114S)

66-5

"521

feOri

1 400

r ?oo

TOTAL
MAG-
Nf .

SIUM
(MG)

( M G/L)
(009Z7)

S3

2,6

..

5« u

««

DIS
SOLVED
SILICA
(SI02)
(MG/L)

(00955)

11

2.2

1.8

7.5

".9

TOTAL
COPPER
(CU)

(MG/L)

<?l)0

1UOO

1200

?900

1200

DIS
SOLVED
IPOiv
(f p )

(UG/L)
(01046)

500

?9<1

280

450

190

DIS 
SOLVED
• MAG
NE
SIUM
( M G)

(MG/L)
(00925)

w —

..

..

5,0

mm

SUS
PENDED
SOLIDS
(MG/L)

(70299)

3

1

9

c,

0

TOTAL
LEAD
(PS)

(NG/L)

400

900

3900

1200

500

TOTAL
MAK.

GANESE
(MM)

' i:G/L)
(01 055)

30

..

50

--

TOTAL
SOUIUM
(NA)

(MG/L)
(00929)

.4

•1.2

..

1,1

• •

TOTAL
NITRITE

PLUS
NITHATt

(N)

(MG/L)
(00630)

"

.04

-„

.09

""

TOTAL
NICKEL
(NJ )

(NG/L)

2000

1000

2000

aooo

3000

TOTAL
*t RCUHY

(HG)
(UG/L)

(71900)

,0

..

< P S

-.

TOTAL *
PO
TAS
SIUM
(K-) .
(M6/D

(00937)

.7

.,5

..

f a

*"

TOTAL
AMMONIA
NITRO
GEN
(N)

(MG/L)
(00610)

".

.00

..
,04

""

TOTAL
SILVER
(AG)

(NG/L)

*.

<50

MB

<50

"

TOTAL
SELE
NIUM
(SE)

(uG/L)
(01107)

0

.-

..

.,

BICAR
BONATE
(HC03)
(MG/L)

(00440)

37

16

34

36

58

TOTAL
KJEL.-
DAHL
NITRO
GEN
(N)
(M5/U

(00625)

..

.76

..

1,2

""

TOTAL
ZINC
(ZN)

(NG/L)

2600

2500

1900

5600

2300

TOTAL
ORGANIC
CARBON
(C)

(MG/L)
(00680)

17

..

..

«

ALKA
LINITY

AS
CAC03
(«S/LJ

(00410)

30

ii
20

30

46

TOTAL
PHOS
PHORUS
(P)

(MG/L)
(00665)

—

.01

..

,05

..

OIL
AND

GREASE
(MG/L)

(00550)

0

..

0

--



ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD STATIONS

04015461 - COLVIN CREEK NEAR HOYT LAKES, MN 

WATER DUALITY DATA, *ATE« YEAR OCTOBER 1975 TO SEPTEMBER 1976

583

DATE

MAR
24, .,

APR
28...

MAY
*l'"

?5...
JUL
27...

AUG
25...

DATE

MAR
24., ,

APR
26...

MAY
27...

JUN
25...

JUL
27...

AUG
25...

DATE

MAR
24, .,

APR
?8, ,,

MAY
27...

JU*
25, ..

JUL
27...

AUG
25...

TIMF

0945

104S

1100

1055

1035

1030

TOTAL
ACIDITY

AS
H+-

(MG/L)
(71825)

mm

.2

..

,3

..

.1

DIS
SOLVED

SULFATf
(SOU)
( M G/L)

(00945)

7.2

6,9

6.1

10

8.4

6.7

DATE

MAR
24, ,,

APR
?*...

MAY

27...

25...
JUL
27...

25...

SPE 
CIFIC 
CON
DUCT
ANCE
(MJcRO-

• MHOS)
(00095)

m
43

67

63

«2

95

TOTAL
ACIDITY'

AS .
CAC05
(MG/D

(00435)

• •

10

..

15

.-

5.0

DIS
SOLVED
CHLO
RIDE
(CD
(MG/L)

(009401

1.3

1.2

2.0

3.3

2.0

1.5

TOTAL
ARSENIC

f AS)
(UG/t)

(010P2) (

--

0

"

0

••

1

PH

(UNITS)
(00400)

6,8

6.4

6.9

6.5

6,7

7.1

TOTAL
CAL-
CIU*
(CA)

(MU/L )
(009J6)

1 1

3,1

..

18

,.

10

TOTAL
FLUO-
RIOE
(F) ,

(MG/L)
(00951)

,5

, 1

. 1

,1

,2

.2

TOTAL
IRON
(FE)

(UG/L)
01045)

3300

720

1400

2?00

3300

2400

TEMPER
ATURE

(OF.G C)
(00010)

,0

9,0

17,5

19,0

23, n

22.5

DIS
SOLVED
CAL-
ciu*
(CA)

(wb/t )
(00915)

..

..

._

6.4

mm

i(>

DIS
SOLVED
SILICA
(SI02)
(MG/L)

C009-55)

<>1

4.7

2,8

11

14

12

DIS
SOLVED
IRON
(FE)

(UG/Ll
(01046)

1400

600

460

1000

?80

9iO

COLOR
(PLAT.
IMIJM-
CORALT
UNITS)
(00080)

150

150

180

190

280

180

TOTAL
W4l,.
\fm

SIU"
(MG)

( M G/L)
(00927)

7.3

2.8

..

5.2

._

0.7

SUS-
Pf MDtQ
SOLIOS
(MQ/L)

(70?99)

3

p

t,

1

0

y

TOTAL
MAN-

GAMESE
(KM)

(UG/L)
("1055)

..

20

—

1.90

--

190

TUR
BID
ITY

( iv J U )
(00076)

5

1

?

2

5

•2

DIS
SOLVED
MAG-
•vt-

SlLi*

(MG)

( M G/L )
(00925)

-.

..

._

4,3

..

6.7

TOTAL
NlTRJTt

PLUS
NITRATE

(hi)

(MG/L)
(OOe3Q)

..

.06

..

.08

..

,00

TOTAL
MERCURY

(HG)

(UG/L)
(71900)

».

.0

"-
<.5

""

.0

OIS-
SOLVED
OXYQFN
(MG/L)

(00300)

4,7

7.8

5.7

3.8

3.4

4.7

TOTAL
SODIUM
(MA)

(f G/L )
(00929)

.6

1.3

..

! .3

..

2.3

TOTAL
AMMQNIA
NITRO
GEN
(N)

(MG/L)
(00610)

..

.00

._

.09

..

.04

TOTAL
SELE-
Nl'UM

(SE)
(UG/D

(01 147)

..

0

—

..

—

..

PER-
CENT

SATUR-
. ATION

(OOiOt)

32

68

60

42

40

54

TOTAL
PO
TAS
SIUM
(K)

(MG/L)
(0093?)

1,0

.6

.-

.5

..

.5

TOTAL
KJEL-
OAHL
NITRO-
GtN
(N)

(Mt/L)

(Oa625)

..

.97

..

1 .4

..

1.0

TOTAL
ORGANIC
CARBON
(C)

(Mfi/L)

(00680)

..

23

--

..

--

-.

CHEM. 
1CAL 

OXYGEN
DEMANQ
(HIGH
LEVEL)
(MG/L)

(00340)

mm

77

--

110

..

67

B1CAR.
HT.^ATE

(HC03)
(MG/L )

(0044Q)

72

1 7

4Q

26

50

53

TOTAL
PHOS
PHORUS
(P)

( M G/L)
(00665)

..

.01

..

,05

..

,02
DIS

SOL
VED

ORGANIC
CARBON
(C)

(MG/L )
(00681)

..

..

--

35

--

25

HARO-
NfcSS
(CA,MG)
(MG/L)

(00900)

mm

mm

——

34

.„

53

ALKA-
LIMTY

AS
CAC03
CMG/L)

C00410)

59

14

33

21

41

43

TOTAL
ORTHU
PHOS
PHORUS
(P)

(•"(,/L)

(70507)

..

,00

..

.01

..

.00

SUS-
PE"iDED

ORGANIC
CARBON
(C)

(MG/L)
(00689)

..

..

mm

2.7

"•

1.5

NON* 
CAR

BONATE
HARD
NESS
(MG/L)

(00902)

._

..

"

12
,,'„

9

TOTAL
8UL-
UDfc
(S)

( M G/L)
(00745)

.-

.1

..

2.0

__

,4

TOTAL
ALUM
INUM
UL)

(UG/L)
(01105)

..

210

..

190

..

60

OIL
ArJu>

GREASE
(MG/L)

(00550)

mm

U

"

1
-•

0



584 ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD STATIONS

04015461 - COLVIN CREEK NEAR HOYT LAKES, MN- -Continued

WATER OUALITY OAlA, HATER YfeAS OCTOBER 1975 TO SEPTEMBER 1976

DATE

MAR
pa, , .

APR
?6,,.

WAY
?7..,

JUN
25,,,

JUL
27...

AUG
?5...

TOTAL
CAD
MIUM
(CO)

(NG/L)

^o

90

290

120

50

20

TOTAL
CHRO
MIUM
(C«)

(NG/L)

..

SCO

• .

6UO

• -

500

TOTAL
COBALT
(CO)
(NG/U

! flOO

BOO

500

7Pn

POO

1 100

TOTAL
COPPER
(CU) '

(*G/L)

<200

2100

1900

1900

AOO

1000

TOTAL
LEAD
(P8)

(NG/L)

500

laoo

3300

1500

500

<iOO

TOTAL
MCK6L
(NI)

(NG/L)

2000

2000

2000

3000

1000

2000

TOTAL
SILVER
(AG)

(NG/L)

«-

<50

---

<50

• •

<50

TOTAL
ZINC
(ZN)
(NG/U

1600

6700

10000

5600

2100

1200

Oi015<»71 • PARTRIDGE. RIVER AT ALLEN, MN 

QUALITY OAlA, WAT£« rtAP ncTOPEP 1975 TO SEPTtMBtH 197t>

HATE

M ?6...APR"*

v ?7 '"

?<L.

?«...
JUL
A^r*"

A ?u...
?«...

DATF

M ?6...
APR
?7, , ,

M4Y
?*>...

?"...
Ji'L
4 ?6 *"

?«...
?".. .

SPE-
CUIC
C0"j-
Pt'CT-
Awct PM TtM^fcW-

T!*F (*iICfO- ATURf-
*HOS) (U-JITS) (QFfc. C)
tOOC°5) (00400) (iiOD1()

1000 ?32 /.! .0

101S 6-5 6.5 e.f

101 s; ) 2 7.U 1H. P

1110 1 !2 6,9 21 ."5

0945 1^1 7,'! ^3.0

toon j 90 7,e> 2n,o
13 on t»*« 7,? <?n.o

nls-
TOTAL TCTAL TUT^L S'JLVtD

ACIOITV ACIOITY CAf CA(..
AS «S tlo'-' Ciiji
w + CAC!'3 (C4) r(,A)

( ^ G / L ) ( *! & / L ) fMt/L) ( M i» / L )
(7)625) ( ('0<,35) (00916) (00915)

2?

.1 5.0 «,9 --

"

.3 15 12 11

--

17 17
.1 5,0 17 17

COLOR
(PI AT.
IMIM.

COBALT
^'MTS)
fOOOlO)

100

ISO

95

l/n

z?o

140
120

TL.r*L
vi 4 (, -
MF-
STUH
( M G)

( H ft/L)
(00927)

1?

". 1

"

6.1

—

9,0
°.2

TUP- OIS-
010- SOLVED
JTY OXYGEN
(MU) (MG/L)

(00076) (00300)

5 10,2

? 9,0

3 7. a

? 5,0

9 5.6

3 5.8
fl 5,8

SOLVED
* A 6 •
*E- TOTAL
SIU'* SODIUM
CMQJ (f;A)

(M(i/L) (MG/L)
(00925) (00929)

2.2

-- 2,6

..

5,9 u.i

—

9.0 fi,6
9,2 8,5

PEC-
CEKT

SA1UH-
ATIQN

(00301)

70

76

79

55

66

70
70

TOTAL
PO-
TAS-
SIUM
(K)

(MG/L)
(00937)

2.8

,9

—

1.1

"

1.5
1.5

CHfcM.
KAL

OXYGEN
DEMAND
(HIGH
LEVEL)
(hQ/L)

(00340)

-g>

69
' "

93

"

630
110

9ICAR-
BONATE
(HC03)
(MG/L )

(00440)

101

19

42

42

67

77
70

HARD*'
NESS
(CA,MG)
(MG/L)

(00900)

mm

—

—

52

--

80
80

ALKA
LINITY

AS
CAC03
(1G/L)

(00410)

83

16

34

34

55

63
57

NON-
CAR

BONATE
HARD*
NESS
(HG/L)

(00902)

mm

"

«

17

••

16
23

TOTALSUL-
PIDE
(S)

(«G/L)
(00745)

mm

,5

--

t6

—

1.4
,2



ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD STATIONS 58S

DATfc

04015471 - PARTRIDGE RIVER AT ALLEN, MN-- Continued

Yl-AH OCTUBfcP 197*> TO SfcPTt^BER 197h

DIS 
SOLVED

SUlKATt
f SOul
(MG/I.)

(on9i)S)

!MS-
sni.vtn 
CMI" o-
RIPE

(CD
C*G/L)

f 0 0 9 41 P )

TOTAL
FLUI-
•ilVt

CM
( Mr,/i )

(00951)

tot AL
nls- ^ITPJIF

Sf'L«t-0 SUS- Pt.U5
5ILKA Pffjniij NITPATf
CSIG2) got IDS CO
C"l>/L) r*r,,L) i^G/L)

(01IJ155) (70?99) (0063<n

TOTAL 
AIMIIM.J A

^ ITHO-
li F.\
(N)

(«G/L)
(00610)

TOTAL 
KJU- 
OAHt
MITRO-

Gt'M

(N)

(MG/L)
(00625)

TOToU 
PHOS-
PHO^US

CP)
("G/t.)

(00665)

TOTAL 
ORTMO 
PHOS-
PH(,1WOS

(P)
(*(./L>

(70507)

TOTAL
ALUH-
IMUH

CAL)
(UG/L

(01105

la 17
APS

27...
^ A Y

?6...
Jl'N

? u . . .
JDL

?6>. .,

AljG

?«...

8.7 «,2

11 7.7

9.0 *< , U

9.0 13

«.u 13
".0 .3

1ft

^.^

5.1

11

0.5

6,« 
*.B

3

7 ,«1

0 •-

5 ,«S

t 1

41 ,10

0 .10

—

.00 '1,0

.-

.04 1.1

..

.Cf- .93 

.CO .95

—

.02

—

.02

--

.0? 

.03

"

,00

«
.01

"
.00 
.00

—

220

—

170
' «

100 
. 100

T1TAL

("G/D 
(oion2)

oi&- TCMAL
tnTAL SULVtO «Atv-
IRON JRON GANFSI
C * t) C F F ) (*"•<•)

(IT./L1 ' UK/L)

TOTAL
TOTAL TOTAI.
SEU- 0HGAK.JC
MU M CAP.BOV
csE) (o

fUG/l,)
(01055) (71<5CC) C01JU7) (00680)

PIS' 
SOL- 

vf. i.'

CO 
(MG/LJ

SOS- 
PENOfcO

ORGANIC OIL 
CARBON ANO 

(C) GREASE

(00689) (00550)

APR 
27... .0

Jl'M

?«...

JUL
26...

AiJO

. ° 

.0

37

22
19

.6

TOTAL 
CAO-
hju«

DATt

WAR 

?<=...
APR
?7...

MAY

?.»...
JUi* 
?a...

JUL
?6...

AUG
?«...
?<*...

(CO)
C«G/L)

50

80

uo

UO

160

<10
30

TOTAL
CHi«0"
MJUH
(C»)

(^G/L)

„.

uun

—

600

--

500
600

TOTAL 
COBALT
(COT

(Nfi/l.)

500

700

700

<JOO

feOO

500
700

TOTAL 
COPPt"
(CU)

(*G/L)

<200

2"0f

1900

2700

2500

1500
laOO

TUTAL
Lf--»0
(Pi?)

(fjfi/l,)

500

ro<j

600

500

1900

200
700

TOTAL 
NlCKtL
CM)

CXO./L)

3000

3000

3000

2000

3000

2000
200P

TOTAL iotAL
SItvE-< Z1>C
lAO) U*)

C-v-G/L) (NG/L)

6200

<50 .3300

2200

<50 7200

3600

<50 3100
<50 2200



586 ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD STATIONS

04015490 - PARTRIDGE RIVER ABV SECOND CREEK NR AURORA, MN
WAI>R QUALITY DATA, WATFW YEAR OCTOBER 1975 TO SEPTEMBER 1976

L'ATt

M *s,

4P«*"

0-7, ,.

23. ,,
MAy
07,. .
2«...

J U K

°7, . .
jui'"
07...
22...

• °5...
? ?.,.

I^ATfc

"us

APR""
07...

«AY"*

"7...
24,,.

JUM

07. ,.
22...

07.,

22...
AUC;
0 5 ...
20...

^ATE

MAR

°5« . .
19. ,.

APR
07...
23...

07...
ju"'"
07.,
22..!

JUL
07...
22...

AUG
OS. , ,
20...

SPE- 
CIHC
CON-
DUCT-
AhO" PH

T T H t { M 1 T R 0 —
t-'MPS) (H^ITS)

cc«o<^ (oouoo)

1115 u<>3 6,6
1 000 ' u33 ' 6.6

1005 J99 7,3
1030 61 6.6

0950 «J6 7,u
0<M5 H9 7,3

1 025 1*5 7,3
0930 1B5 7,g

1020 - 170 7,1
1100 ?02 7.2

t ft i?0 219 " 6.9
0«>5<> 253 7.3

PTS- -
TOTAL TOTAL soivto

ACIDITY CAL- CAL-
AS CTgw CluM

CAC03 (CA) (CA)
(MG/L) rw(,/Ll ("C-/L)

(00035) (0091b) (00015)

70 •-
5,0 t?

22
5,n a. 5

.- ..
5.<l 14

_. _. ..
5,0 31 ?i
.. ._ ._

5.0 23 ?3

-.
S. n 27 ?7

r»is- UTS-
SOLVED TOTAt SOLVED
CHLO- f-LUO- FLi'Q-
RIDI- BIDE «Tot
(CD rM a)
(MG/D (MG/L) (.w r,/L)

(009aO) (00951) (00950)

8,1 ,3
7,6 1,4

<;,6 ,3 --
2,8 .3

3.6 .3
6,1 .?

4.7 — ,2
6,0 .3

5,u ,3
6,3 ,5

6. a .2
6,7 ,6

Tt-MPtW.
ATuRt

(UtG L)
( 0 P 0 1 (. )

.0

.0

7.0
10,0

1 J.,q
17,0

22.0

22.5

23.0
23!o

18.0
22.^

TOTAL
^Ad-
^•t -
SIU*1
(M&)

(»G/L)
(0^?7)

1%
15

7.7
3."

m m

5,0

-_
7.6

— w
fl.i

.»
11

OIS-
SOLVfcO
4HICA
(SI Oi)
(MG/L)

CO 0955)

22
p?

12
6.8

6,6
7.1

«.S

) 1

; 1
1?

32
13

COLOR
CPLAT-
INIIM.
COBALT
UMTTS1
(000^0)

U
5

50
150

130
90

70
46

90
'.30

120
65

DIS-
SOt VED
r*AG-
KlP.
STU 1*

(MP,)
(MG/L )

(Oflo?5)

mm
mm

__

"

..

».

mm

7, ft

ww
p .3

..
1 0

SI'S-
Pf-KCEO
SOI, jr>s
(^G/L )

(70?99)

0
U

lg
3

5
3

-,
•^

6
t

7
1 0

TUR
BID
ITY

(MTU)
(00076)

3
4

5
i

1
2

2
a

a
«

5
U

TOTAL
SODIUM
(MA)

(MG/L)
(00029)

6.8
1.5

1.1
2.2

,.„
3.0

. -.
4.0

wl.
u .7

..
5. r'

TOTAL
M| t R] 1 £

PLUS
\ITWATt

(NO
(MG/L)

(00630)

..
.57

„
.32

.„
.27

mm
,(JO

„.
19

_.,

.02

OIS-
SOLVEf
OXYGEN
(MG/L)

(00300)

13.0
12,6

10,6
9,3

9,5
8^2

6.9
. 7 « u

6,»
6,5

7.2
«.«

TOTAL
PO
TAS
SIUM
(K)

(MG/L)
(00937)

1,5
2)0

1.5
1."

mm

1.1

_.

1.2

mm

1.0

..

1.1

TOTAL
AMMONIA
MI TRO-
Gt IM
(N)

( MCJ/L )
(00610)

..

.OJ

._

,04

mm

.02

_„
.03

..
,00

..
.00

PER
CENT

SATUR-
AT ION

(00301)

89
_86

69
fl2

67
85

60
66

60
76

77
91

DIS
SOLVED
PO
TAS
SIUM
(K)

(MG/L )
(00935)

- —
mm

mm

"

._

..

..

——

mm

mm

mm

1.5

TOTAt,
nJEL-
OAHL
MTRO-
GKM
(N)

(^G/L)
(00625)

_.
.46

..
1.1

„_
,63

mm
.5"

..
,94

__

.63

CHEM 
ICAL

OXYGEN
DEMAND
(HIGH
LEVEL)
(MG/L)

(00340)

m

16

MM

57

..
50

_.
36

mm

51

..
66

6ICAR-
80NATE
(HC03)
(MG/L )

(00440)

18
17

39
14

20
24

36
30

40
41

5u
66

TOTAL
PHOS
PHORUS
(P)

( M G/L i
(00665)

mm

fl 1

„„

.02

__
,02

_-
.02

_.
,06

..
.01

HARD*
NESS
(CA,MG)
(MG/L)

(00900)

MM

""

mm

mm

mm

mm

mm

81

.,„
92

mm"

no

ALKA
LINITY

AS
CAC03
(MG/L)

(00410)

15
14

32
11

16
20

30
, 25

33
34

44
54

TOTAL
ORTHO
PHOS
PHORUS
(P)

(MG/L)
(70507)

..
,00

..
, —
..

.01

mm
.01

..
.06

_.

.01

NON»
CAR-

BONATt
HARD
NESS
(MG/L)

(00902)

• »

"

_.
..

.-

..

..
57

—w58*

mm

54

TOTAL
SUL-
FIDE
(S)

(MG/L)
(00745)

..
,1

..

.6

..
1.8

..
1.3

mm
.6

.-
1.3

TOTAL
ALUM
INUM
(AL)

(UG/L)
(01105)

..
630

..
260

..
390

mm

?60

•..

530

mm

290

TOTAt
ACIDITY

A5
H +

(MG/t)
(7182S)

*«.
• 1

«...
• 1

-V

• t
*•»

.1
mm.

• t
*. •
.1

DIS
SOLVED

SULFAtE
(S04)
CMG/C)

(00945)

190
190

63
13

20
26

44
55

44
59

55
62

TOTAL
ARSENIC

(AS)
(UG/L)

COlOOii)

..
0

..
1

...
0

mm

0

mm

1

..

0



ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD STATIONS
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587

OIS- 

SOL- SUS-
DTS- ' TOTAL TOTAU TOTAL vtn ftNOfcO

DATE

MAR
0,5. t .
19...

APR

07...
25...

07...
jo"""

° 7 ...
22 II!

JUL
°7...
22...

AUG
05...
20...

TOTAL TOTAL
BARIUM TRC^
(8A) (ft)

(UGXL) (LiGXL)
.(01007) (010U5)

120
»- 60

-• «?0
520

56P
o oeo

390
370

720
770

690
0 710

DATE

MAR

05...
1 '. • •

APR
07...

?3...
MAY
07...
?u . • •

JUN

07...
22. . .

JUL
07...
?2. . .

AUG
05...
20...

n
OATF

SOLVFD VAN- TOTAL SELF- ORGANIC ORGANIC QK&AMC
IRON GANfcSE "FRCU^Y KiTO* CARBON CARBON CAP8Q
(FE> (*M (HG) <SP) (C) (C) (C)

(UGXL) O.'GXL) (ur,/L ) (I'GXL) (MGXL) (f't.XL) (*GXL
(01046) (01055) (7190") (011&7) (00680) (00e>«l) (OOfcP9

30 -• »• •- -• -- -
20 190 ,0 \ 4.7

110
130 10 .C 0 19 —

250
160 t>i* <,', 0

80
90 ' no <.s — ' -- 13 i.

150
250 200 .,) -- ' -- (J8 . .

190 -- >- -- .—
170 271 .0 -- -- 20 1.

TOTAL TQTAI
CAD- CHRO- TOTAL TOTAL TUTAL TOTAL IOTAL
M !UM "lU'' COBALT COPPER LEAO MC*fcL SILVER
(CD) (C«) (CO (CU) (P6) (M) (At,)

(NG/L) (^GXL) (NG/L) (NRXL) (M.XL) (~UXL) ("-6XL)

20 •- 110^0 4500 <200 UOOO
U30 500 JSPo tiOO" «00 70C n <20

80 -- -500 uono 700 6000 --
100 500 6"0 atoo 200u -• yj

UO ' •« <JOO 3'JOO 30u 20QO
70 «00 600 3^00 1500 <1000 <5U

50 — JOO 3300 500 2000
100 500 «?0f 3«00 »OC> 2000 <50

110 -- uOO U600 900 2000 •-
70 600 300 4300 700 3000 <5n

50 — 700 3200 500 2000
50 700 <400 2900 «00 iOi'JO <50

TnTAL OIS- SL'S- UIS- SUS"
TOTAL NUN. SCL^EO Pf-Npto SOLVEO phNnm s
FILT- PILT. GROSS I^ROSS G«CSS GROSS G
"ABLE I'AbLt ALPHA ALPHA BETA 8tT6

RESIDUE RESIDUE AS AS AS AS AS
ME U-MAT. U-K.AT, CS-U7 CS-137

*• CYAMOE PHfeNOLS
(CN)

) (MGXL) (UG/L)
) (00720) (32730)

• .. mm

mm mm

m .. »

'

.. ..

.00 2

• mm mm

a -.

. .. ..

5

. .. ..
2 ,00 i

TOTAL
/ I M C
( (IN J

(NGXL)

13UOO
l logo

5000
en.t ,j o

auoo
3900

uaoo
3/00

49iK>
auoo

2100
« in; 0

OIS- SuS-
OLvtU PK^UEIJ
wa&s UHOSS
fcifTa HfTA
SR9|j A5 &»VO
XY90 /Y90

•OIL
AND

GKfc.ASt
(HGXL)

(OObbO)

..
C

.„
0

..
0

mm

0

,.
0

_.
0

(MGXL) ("tiXL)* (UGXL) (UGXL) (PC/L) (PCXL) (PCXL) IPCXt)
(00515) (Onijo) (80030) («ooaO) (03515) (03516) (H

?«... 0905 110 3 <1,7 <,u 3,3 <.<*
AUG
20... 0950 . 190 — <2.0 <.o 3.3 .5

cObO) (bOOfeil)

2.7 <."

2.9 .a



588 ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD STATIONS

04016900 - EMBARRASS RIVER NEAR BABBITT, MN

MTFK QUALITY DAU, WATER YEAR OCTOBER 1975 10 SEPTEMBER 1976

PATE

22...
APR
?9,,,
29.,,

MAY
28...

28...
Jl'L
28..,

AUG
?*>...

DATE

MAR
22., ,

APR

29, , ,
2"...

MAY
28...

JMN
?«, , ,

JUL
?8, , ,

A'.IG

DATE

MAR
22...

APR
29...
29*, ,

MAY
2«, . ,

JIJN
28,, .

JUL
28...

AtjG
26...

TIME

1230"

1115
1415

1055

0925

0905

085";

TOTAL,
ACIDITY

AS
M +

(M6/L)
(71825)

..

.1

.1

..

,3

..

,1

HIS.
SOLVED

SULFATE
f S041
( M G/L)

(00945?

6,1

5.6
6. a

4.1

13

5.0

4.8

SPE 
CIFIC
CON 
DUCT
ANCE
(MICRO-
MHOS)
(00095)

93

48
47

99

5U

17*

220

TOTAL
ACIDITY

AS
C*C04
(MG/L )

(00435)

5.0
5.0

..

15

..

5.0

DIS-
SOLVtO
CHLO-
«'IOE
(CD
( M G/U )

(00940)

3.0

2.8
2,8

2.7

4.0

1.9

1.9

PM

' (UNITS)
(00400)

6.8'

6.6
6.6

6.6

6,6

6,4

7,2

-

,
TOTAL
CAL
CIUM
(CA)

(MG/L)
(00916)

10

4.0
4,3

..

S.3

..

25

TOTAL
FLUO-
HIOE
(F)

( M G/L)
(00951)

,3

.8

.6

.1

.1

,3

.2

TETHER-
ATURt

(DEC C)
(00010)

.0

7.5
7,5

12.0

is.o

19.0

21, n

DIS
SOLVED
CAU-
C1UM
(CA)

(M(i/L)

(00915)

..

>.
..

.»

6,9

..

•25

DIS
SOLVED
SILICA
(SI02)
(MG/L)

(0095S)

18

3,8
3.8

9,(J

11

• ' n
14

COLOR
(PLAT
INUM-.
COBALT
UNITS)
(00080)

80

90
90

95

190

65

45

TOTAL
MAG
NE
SIUM
(MG)

(MG/L)
(00927)

a, i

2.0
2, 1

..

2.9

..

9.8

SUS
PENDED
SOLIDS
(MG/L)
f7^99)

a

5
0

5

3

a

2

TUR
BID
ITY

(NTU)'
(00076)

5

1
1

2

2

3

DIS
SOLVED
MAG
NE
SIUM
(MG)

( MG/D
(00925)

..

._

..

..

2.8

..

8.8

TOTAL
NITRITE

PLUS
NI TRATf

(N)
(**G/L)

(00630)

..

.01
,07

..

.05

mm

,08

DIS-
'SOLVED
OXYGEN
(MG/L)

(00300)

8.9

9.2
9.2

7,1

6.4

3,7

2.5

TOTAL
SODIUM
(M)

(MG/L)
(00929)

.6

2.3
2, j

..

1.5

..

6.3

TOTAL
AMMONIA
NITRO-
GEM
(N)

(MU/L)
(00610)

..

.01
,00
..

.03

..

,03

PER 
CENT

SATUR
ATION

(00301)

61

77
77

66

64

56

27

TOTAL
PO
TAS
SIUM
(K)

(MG/L)
(00937)

,9

.6
,4

..

.2

..

TOTAL
KJEL-
DAHL
NITRO
GEN
(N)

(MG/L)
(00625)

..

.86

.79

..

1.1

_.

.03

CHEM 
ICAL 

OXYGEN 
DEMAND
(HIGH
LEVEL)
(MG/L)

(00340)

• •

48
38

"

82

._

36

SICAR-
SONATE
(HC03)
(MG/L)

(00440)

52

18
19

56

26

120

141

TOTAL
PHOS
PHORUS
(P)

(MG/L)
(00665)

„.

.02

.03

..

.07

„

.06

HARD
NESS
(CA,MG)
(MG/L)

(00900)

m w

V.

..

"
29

mm

99

ALKA
LINITY

AS
CAC03
(MG/L)

(00410)

43

15
16

46

21

98

116

TOTAL
ORTHO
PHOS
PHORUS
(P)

(MG/L)
(70507)

„

,00
,00

""

.02

„_

.01

NON- 
CAR* 

BONATE
HARD*
NESS
(MG/L)

(00902)

»+

mm
mm

«
7

..

0

TOTAL
SUL-
FlOfc
(S)

(MG/L)
(007«5)

..

1.1
1.1

—

1.9

mm

.3

TOTAL
ALUM
INUM
CAL)

(UG/L)
(01105)

..

190
180

..

220

„

110
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OIS- 
SOL- SUS-

589

DATE

MAR
22...

APR

29...
29...

MAY
26...

JUN
28...

. JUL
gfl., ,
AUG
26...

TOTAL
ARSENIC

(AS)
(UG/L)

(01002)

..

0
0

..
' 0

..

1

HATE

MAR
22, ..

APR
29...
29...

MAY
28...

JUN
28...

?8...
AUG
26...

• TOTAL
IRON
(FE)

(UG/L)
(01045)

1400

480
480

910

tsoo
1900

960

TOTAL
CAQ-
MTUM
(CO)

(NG/L)

60

40
To

100

130

290

<10

DIS
SOLVED
IRON
(FE)

(UG/L)
(01016)

730

340

310

370

840

300

150

TOTAL
CMHO.
MIUM •

(Cf)
(NG/L)

..

600
500

..

900

..

400

04017000

V-ATFR QUALITY DATA

DATE

MAR

22...
APR
29. ..

MAY
28...

26...
JUL
88...

AUG
26...

DATE

MAR

22...
APR
29...

MAY
28...

JUN
28...

JUL
28, ,,

AUG
26...

TIME

1310

1030

0935

1030

1005

0955

TOTAL
ACIDITY

AS
CAC03
(MG/L)

(00435)

..

20

..

' 0

..

5.0

SPE
CIFIC
CON.

DUCT-
AMCE
(MICRO-
MHOS)
(00095)

269

69

127

78

157

2UO

TOTAL
CAL
CIUM
(CA)

(MG/L)
(00916)

27

5.2

..

11

..

24

PH

(UNJTS)
(00400)

7,0

6.7

*.5

h,9

6.6

7.5

• DIS
SOLVED
CAL
CIUM
(CA)

(MG/L)
(00915)

..

..

..

9.9

mm

24

TE^PEK.
ATURE

(OEG C)
(00010)

.0

8.0

16.0

18.0

21.0

20.5

TOTAL
MAG
NE
SIUM
f «G)
(MG/D

(00927)

16

3.0

.„

4,9

..

11

TOTAL
MAN- TOTAL

GAtg^SF MERCURY
(MN) (HG)

(UG/L) (UG/L)
(01055) (M900)

.. .-

30 .0
3« .0

.. ..

aQ <,5

.. . mm

S80 .0

TOTAL ir>TAL
CORALT CoPPf
(TO) (CLi )

(NC/L) (M;/O

<j>00 1000

<300 1301
<300 I2 n 0

<3or, 1300

<jno 'JOO

800 I3on

800 700

- EMBARRASS RIVER

TOTAL
SELE
NIUM
(SE)

(UG/L)
(01U7)

..

0
0

..

..

..

.—

TOTAL
LEAP
(PH)

f-G/L)

500

700
800

1600

1700

2100

300

TOTAL
ORGANIC
CARBON
(C)

(Mfi/L)
(00680)

..

Ift
16

..

..

..

to

TOTAL
MC**-L
(NT )

(NO/L)

300"

200f
. 1 0 0 '>

1000

200-)

<jooo
1000

VEU
ORGAMIC
CARBON
(C)
(MG/D

(00661)

..

..

..

..

39

mm

mm

TOTAL
Sit VfeR
(Ab)

(NG/L)

..

<5u
<50

«•

<so

..

<50

PENDfcO
ORGANIC
CARBON
(C)

(MG/L)
(00689)

...

..
--

..

1.5

..

..

TOTAL
ZIK
(Z*«)

(NG/L)

6200

ajUU
4JOO

4NOQ

3000

620(J

UQO

OIL
AND

GREASE
( M G/L)

(0055^3

..

0
0

..

0

mm

5

AT EMBARRASS, MN

, HATER YEAR OCTOBER 1975

COl OR
(PI.AT. TuR-
JNijM. BID-
COBALT ITY
UN'ITS) (WTU)
(00080) (00076)

80 4

90 ?.

70 5

160 3

140 4

35 2

SOLVED
MAG-
N6- TOTAL
SIU* SODIUM
(MG) (MA)

(MG/L) (MG/L)
(00025) (00929)

2.5

2.8

.. mm

4.6 3,9

.. mm

9.9 9.0

DIS
SOLVED
OXYGfcis/
(MG/L)

(00300)

8,9

9.3

7.1

6.2

5.8

5.1

TOTAL
PO
TAS
SIUM
(K)

(MG/L)
(00937)

2,0

.7

mm

.3

..

1.0

TO SEPTEMBER 1976

PgR.
CtNT

SATOR"
ATION

(00301)

61

76

7?

65

93

56

BICAR.
SDNATt
(HC03)
( M G/L)

126

28

64

44

93

134 .

CHfM-

1CAL
OXYfifcM

DEMANQ
(HIGH
LEVEL)
ChG/L)

(00340)

..

29

..

75

..

29

ALKA
LINITY

AS
CAC03
(MG/L)

(00410)

103

23

53

36

76

110

HARD-
MESS
(CA,MG)
(MG/L)

(00900)

— —

..

..

44

..

100

TOTAL
SUL-
FlOfe
(5)

(MG/L)
(00745)

..

.6

mm

,5

..

.6

NON-
CAS-

eONATE
hARU-
NESS
(MG/D

(00902)

mm

,m

mm

H

mm

0

OIS-
50LVEU
SULFATt
(S04)
(MG/L)

(009453

34

8,4

i<;
13

7.5

5,6

TOTAL
ACIDITY

AS
H +

(MG/L)
(71825)

..

.4

—

.2

mm

.1

DI5-
SOLVtD
CHLO-
RlOfe
(CL)
(Mt/L)

(00940)

11

2,9

3,5

5,0

4.8

0.4
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04017000 - EMBARRASS RIVER AT EMBARRASS, MN--Continued

»ATF« auAtiTY DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

r>ATE

KAR
22...

APR
2"*, , .

MAY
2fc . . .

JUN
?8, . ,

JUL
26. •»

AUG
26...

DATt

22. ,,
APR
?''...

MAY

Jl'N

28, .«
Jl'U

AUG
?*>,..

TOTAL TOTAL
TOTAL r>IS- NITRITT AMMQNIA
FLUg- SOLVfcP SUS- PLUS N'lTRO-
WJOE SILICA PE.MOF.D NlTRAIfc GEN
(O (SI02) SQL10S (N) (N)

(MG/L) (MG/L) (MG/L) (i"»»/L) (MG/L)
(OU°b1) (OQ9SV (70299) (i;0t>30) (00610)

1,5 17 2

,t S.5 20 ,04 ,02

.1 7.7 7

,1 10 7 .06 . ,03

.1 12 4 -- --

,3 13 0 ,03 .01

DIS- TOTAL TOTAL
TOTAL SrtLVf-.D «Ais>« TOTAL SfcLE-
JfcON IHO*. GANESE MtRLuHY \lgM
(^t) (F6) (MM), .( M G) (St)

(UG/L) (UG/L) (UG/L) UlU/L) (UG/L)
(01flU*O fOU«»fe) (0105S) (71900) ("It<t7)

lunn 7in -. »- ..

**2y UOO 60 ,0 0

Ufl ° ?!(1

'6" 0 5 6 <* SO *.5 --

1 bOO 72" -- •- »•

48(1 150 110 .0

TOTAL TOTAL
CAO- CHRu- TOTAL
MTUM »TUM COBALT
(CO) (C») (CO)

OATt (MG/L) (MG/L) (NR/L)

MAR
2?.,. 20 -« 1600

29, ., 160 500 «no

? ft , , , 210 -- <30Q
JIJM

28,,. 100 -- 50?
JiJL
?*?.,, 9u -- aOf

AIK;
?6.,, <10 300 700

THlAL 018-
TOTAL MOM. soi v^
FILT- ULT. G»nSS
SABLE RAbt.E ALPHA

R&SIDUfc »»ESInUF. AS
TIMfc. IJ.MAT

TOTAL
KJSL-
OAHL
NITRO-
GtN
(N)

(MG/L)
(00625)

..

,'7

..

1,0

mm

.01

TOTAL
ORGANIC
CARBON
(C)

(*"G/L)
(00680)

..

16

""

._

21

TOTAL
COPPEB
(CU)

(MG/L)

<2C'0

2300

17^0

1700

I7g0

2200

SUS-
D fEivOf:

RBOSS
ALPHA

AS
, U-NAT

»*Tg (MR/I) (Mb/L) fUG/L) (U&/L
(00^15) (Of.53o) («0n.$fi ) (SOftao

• TOTAL
PHOS
PHORUS(P)-
(MG/L)

(00665)

»»

,02

mm

.04

mm

.02

DIS
SOL
VED

ORGANIC
CARSON
(C)

(MG/L)
(00661)

mm

mm

J7

"

TOTAL
ORTHO
PHOS
PHORUS
(P)

(MG/L)
(70507)

.•

,00

»»

.02

»»

,01

SUS
PENDED

ORGANIC
CARBON
(C)

(Mt/L) '
(00669)

mmt

-_

1.1

"

TOTAL TOTAL
Lf-AO N
(P8)

(NG/L) (

500

2200

2600

900

1 100

<2*0

DIS
CI SOLVED

GROSS
?ET A
AS

CS-137
) (PC/L)
) (03M5)

! ICKtL
(M)

,'-fe/L)

2000

1000

2000

200C

1000

2pno

SuS-
PFNOt
&RUSS
Bt TA
AS

TOTAL
ALUM
INUM
(AL) '

(UG/L)
(01105)

..

170

mm

300

• »

. 'SO

CYANIDE
(CM)

(MG/L)
(00720)

mm

mm

""

.00

**

TOTAL
ARSENIC

(AS)
(UG/L)

(01002)

•»«

0

..

0

mm

0

PHENOLS

(UG/L)
(32730)

mm

mm

1

""

TOTAL
BARIUM
(BA)

(UG/L)
(01007)

».

mm

mm

100

w.

"

OIL
AND

GREASE
(MG/L)

(00550)

9m

0

""

0

*• »

4

TOTAL -TOTAL
S1LVEH
CAG)

(NU/L) (

--

<50

_„

.-

mm

<*Q

015-
') SOLVED

GROSS
BETA

AS 5»90
CS-137 /Y90
(PC/L) (PC/L)
(OJM6 ) (800SO)

ZINC
( ZN)

. Nft/L )

(2900

4400

3600

UJOU

3800

2200

SUS-
PENOtO
GROSS
BETA

AS 5R90
/Y<JO
(PC/L)

(6006U)

JU*
1U30 120 3,2 .5 2.7
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05124483 - SOUTH KAWISHIWI R AT RAPIDS (SEC. 3) NR ELY, MN

WATER QUALITY UATA, WATER YEAR OCTOB1R 1975 TO SEPTEMBER 1976

DATE

OCT
29.. .

DEC
19...

JAN

FE 4 "*

U...
MAR
08 ,

APR
26...

MAY

13...
JUN
Oq, , ,

JUL
Oft, . ,

AUG
1 1

SEP
21...

DATE

OCT
29, , ,

otc
I 1?...

JAN
1"...

FEB
u...
08APR*"

26...
MAY
13...

JUN

09...
JUL
Og, , ,

AUG
U...

sfcp
21...

TIME

1230

1100

0900

0915

0915

1100

1030

0900

1030

1030

1030

TOTAL
ACIDITY

AS

CAC03
(MG/L)

(00435)

5.0

..

».

5.0

mm

mm

5.0

..

mm

5.0

._

SPE
CIFIC
CON
DUCT
ANCE
(MICRO-
MHOS)
(00095)

36

38

26

33

30

31

28

25

24

31

34

nis-
SOLVEO
CAL
CIUM
(CA)

(MG/L)
(00915)

3,0

U, 1

3,4

3.2

3.1

2.8

3.1

..

mm

3,4

•

PH

(UNITS)
(00400)

6.5

6.2

--

5.9

6,6

1 6,7

7,0

7.0

7.2

6,8

6,6

DIS
SOLVED
MAG-
HCm
SIUM
(*G)
(MG/D

(00925)

1,4

1.6

1,6

1.0

1.2

1 ,4

1.5

..

mm

1.3

—

T£MP£H«
ATUSE
(DEG C)
(0001.0)

8,0

,5

.0

,0

.5

6,5

11.5

21.0

24.0

22.0

DIS
SOLVED
SODIUM
(NA)

( MG/L)
(00930)

.8

1.0

1.0

•"

,9

.8

.7

m m

mm

,7

-.

COLOR
(PI.AT-
IMJM-

CORALT
UNITS)
(OOORf)

30

20

30

35

•35

45

50

29

28

45

35

PERCt NT
SODIUM

(00932)

12

11

12

Ji

13

12

10

..

._

10

..

TUR- DIS-
eio- SOLVED
ITY OXYGEN

(JTU) (MG/L)
(OOQ70) (00300)

1 10.6

1 li.7

?

1 12,1

! 12,3

1 11.4

2 10,6

1 6,2

1 8.5

2 8.0

IS 8,7

DIS-
SODIU* SOLVED

AD- PO-
SORP- TAS-
TION SIUM

RATIO (K)
(MG/L)

(00931) (00935)

.1 .0

.1 .3

.1 .5

.1 .5

,1 ,5

.1 .3

.1 .^

.. ..

mm mm

» 1 * ̂

..

P£R-
CEMT
SATUR
ATION

(00301)

89

95

--

• 83

86

92

97

91

100

91

85

BICAM-
BONAtE
(HCOi)
(Mc;/D

(00440)

6

13

14

13

12

10

13

14

18

11

10

CHEM
ICAL NQN-

OXY&EN CAR- TOTAL
DEMAND HARD- BONATt ACIDITY
(HIGH NESS MARO- AS
LEVfel) (CA,^G) MtSS H*
(HK/D (MG/L.) (MG/LJ (MG/D

(00540) (00900) (0090?) (71825)

25 li e .1

17 b

15 «

19 12 1 .1

13 i

13 b

?5 14 4 .1

.. .. .. mm

mm mm mm mm

30 14 <3 ,1

DlS-
ALKA- TOTAL DIS- SOUVtD
LINITY SUL" SOLVtU CHI.O-

AS FlOi. SULFATt >*IOk
CAC03 (S) (S04) CCL)
(MG/L) (MG/L) («G/L) (MG/L)

(00410) (OQ74b) (00945) (00940)

5 .0 4,i 1,6

11 .0 5.5 ,8

11 .2 6,U 1.1

11 ,2 b,4 .5

10 64 4,1 ,4

6 .0 4,i .5

11 ,5 «.0 .4

11 1.0 5,u 1.0

15 1,0 5,8 1,9

9 ,5 4,i 1,6

8 .6 5.7 .6
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05124483 - SOUTH KAWISHIWI R AT RAPIDS (SEC. 3) NR ELY, UN—Continued

04TE

TOTAL

(P)

• ATFR QUALITY DATA, HATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 n

OIS-
SDLVfcO
PI 00-
RIOE
(F)

(MG/L)

DIS
SOLVED
SILICA
(SI02J
(*K/L)

DIS
SOLVED
SOL I OS
(SO* OF
COMSTI-
TUE Ml S)
(«G/L)

DTS-
SOl VEO
SOLIDS
(Trims
PFR.

AC-f-T)

SUS-
' PENDED
SOLIDS
(MG/L)

TOTAL
.NITRITE

PLUS
NITRATt

(N)
(MG/L)

TOTAL
AMMONIA
NITRO
GEN
IN)

(MG/L)

TOTAL
KJEU-
DAHL
NITRO*
fcEN
(N)

(MG/L)

TOTAt
PHOS
PHORUS
CP)

(Mfi/L)

TOT At
ORTHO
PH05» .
PHQKUS
.(p)
(M5/L)

TOTAL
ALUH-
INUH
(AL)
(UG/O

(7<no3) (70299) (00630) (00610) (00625) (00665) (70507) C0110S)

DEC

Ft6
11. 

WAR

13..;

JUL
OP... 

AUG
11... 

StP

1.3

2.0

3,*

2."

£.9

3,«

a.o

4.6

«.5

3,7

3.1

3.«

17 ,02

23 ,03

23 .0?

•51 ' .OS

20 .03

19 .0?

21 .,03

—

—

21 ,03

— ..

2U

31

1

1

I

5

5

0

6

0

0

,00 .02 ,76 ,02 ,00 60

,07 ,01 ,«9 ,01 ,00

,53 ,00 ,00 120

,01 ,00 ,07 ,01

UC.T

DEC
t**!

t-FR 
1 1.

APR
?*.

MAY
13,

JUL
08,

! 1 , 
SEP

SuS-
TOTAi. PE^DtO

ARSf-.»ilC ABSfcNIC
(AS) (AS)

TOTAL
IRON
(FE)

JANfSE
(»"N)

DIS- 
SOLvtD
MAN- TOTAL 

GAMESfc ME»CU»Y 
(HG)

DIS 
SOLVED

MERCURY 
(HG)

fur./L) (UG/L) (UR/L) IUC./L) (UG/L) fUG/L) (ob/LO

018-
TOTAL SOLVED* TOTAI.
SELE- SELE- ORGANIC OIL 
NIUM NIUM CARBON AND 
(SE) (SE) (C) GREASE

(UG/L) (UG/L)

130 

120 

tun 

150 

370

160

170

160

in

20

ao

,o

,0

C0105S) (01056) (7190Q) (71890) (Cilia?) (011«5) (00680) (OObSO)

.000 9.7 0

,0 0 0 16

,0 0 0 12

9,6 0
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05124483 - SOUTH KAWISHIWI R AT RAPIDS (SEC. 3) NR ELY, MN--Continued

MTffc QUALITY DATA, KATfR YEAR OCTOBER 1<»7«> TO SfcPTIMBfeK 197t>

593

DATE

FEB
te...

MAR
°<t...

MAY
25...

JUL
19.,.

DATE

FEB 
16...

MAR
o«...

M*Y
25...

JUL
19...

TIME

1300

1330

1300

1300

TOTAL
ACIDITY

AS
CAC03
(MG/l )

(00435)

5,0

».

5,0

«••

DATE

OCT 
29, .,

DEC 
19... 

JAN 
14... 

FEB 
11...

MAR 
oe...

APR 
26...
MAY
13...
JIIN 
09. ,, 

JUL 
OS... 

AUG 
11... 

SEP 
21...

SPE 
CIFIC
CON.
OUCT-
ANCE
(MICRO-
MHOS)
(00095)

45

60

32

45

rus-
SOLVED
CAL
CIUM
(CA)

(MG/L)
(00915)

4.6

7,1

4.0

"

TOTAL TOTAL
CAD- CH«O- TOTAL TOTAL TOTAL IOIIAL TOTAL 
KIUM MIUM COBALT COPPER LEAD NICKEL SILVER
(CD) (CR) (CO) (CO) (PB) (NI) (AG) 

JNG/L) (MG/L) (NGVt) (MG/L) (MG/L) (>*G/L) (NG/L)

<20 250 300 1700 500 1000 

39 — — 1800 800 2200 

30 — — 1700 300 1800 

30 260 <200 1400 300 700 <20 

30 — — ifcOO 700 13UO 

60 -" -- 1200 400 1000 --

30 200 400 900 500 <1000 <50 

70 — -- 2500 900 IOOD -- 

130 -» -- 2000 <20l> 1000 -- 

10 200 600 1500 <20y 1000 -- 

20 — — 1500 500 200

05124880 - NICKEL CREEK AT MOUTH NEAR ISABELLA, MN

MTf« DUALITY DATA, *ATfcP YEAR OCTOBtR 1975 TO SEPTEMBER 1976

CHEM 
ICAL

PH

(UNITS)
(OOtiOO)

t>.3

7.1

6,8

7,2

DIS
SOLVED
MAt-
NF-
SIUM
(MG)

(MG/L)
(00925)

3.5

3,7

1,6

--

TtMPEH"
ATU«E

(PEG C)
f 00010)

.0

1.0

17,0

23,0

D1S-
SDLVtD
SODIUM
(MA)

(M6/L)
(00930)

1,5

2,1

,7

—

COLOR
(PLAT-
INUM-
COBALT
UNITS)
(00080)

?iO

70

70

90

PtRCtNT
SODIUM

(00932)

11

1?

.6

"

TUR- DIS-
BIO- SOLVED
1TY OXYGEN

(JTU) (MG/L)
(00070) (00300)

3 10,2

2 13,2

1 9,2

1 7,0

t>IS"
SODIUM SOLVED

AD- PO-
SORP- 1AS-
T10N SlUM

RATIO (K)
(MG/L)

(00931) (00935)

,1 ,6

,2 ,6

.1 .<•

•" "

PER
CENT

SATUR
ATION

(00301)

70

93

95

til

BICAk-
&ONATE
(HC03)
(Mtt/L)

(00440)

24

29

13

20

OXYGEN
DEMAND
(HIGH
UVEL)
(MG/L)

(00340)

6B

..

39

-"

ALKA
LINITY

AS
CAC03
(MG/L)

(00410)

20

24

11

16

TOTAL
ZINC
(Z*O 

(NG/L)

8700 

4300 

1300 

900 

2200 

2100

900 

2200 

2600C 

<200 

400

HARD-
MESS
(CA.MG)
(MG/L)

(.00900)

26

33

17

t*»

TOTAL
SUL-
FIDfc
(S)

(MG/L)
(00745)

1.3

,6

,2

,5

NON-
CAR-
BONAH
HARD
NESS
(MG/L)

(00902)

6

9

6

-*

DIS
SOLVED

SULFATfe
(80<»)
(MG/L)

(009.45)

7.8

b,6

5.4

».3

TOTAL
ACIDITY

AS
H +

(MG/L)
(71625)

.1

-.

.1

»•

DIS*
SOLVED
CHLO
RIDE
(CL)
(MG/L)

(00940)

1,7

2,0

.0

,6
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05124880 - NICKEL CREEK AT MOUTH NEAR ISABELLA, MN--Continued

8UALITV DATA, WATER VEAR OCTOBER 1975 TO SEPTEMBER 1976

OATE

F U...
MAR
0«, , .

MAY

25...
JUL
>9...

TOTAL
FLUO-
RIOE
en

(MG/L)
(00951)

.1

..

,t
mm

DIS-
SOLVED
KuO-
RIDfc
(n

(MG/L)
(00950)

.5

..

.1

--

OTS-
SOLVED
SILICA
(SI02)
(MR/D

(00955J

9,8

7,8

6.3

6,3

DIS
SOLVED
SOLIDS
(SUM OF
CONSTI
TUENTS)
(MG/L)

(70301)

u?

43

25

..

OTS-
SOLVED
SOLIDS
(TOMS
PER

AC-F T )
(70303)

,06

,06

.03

--

SUS
PENDED
SOLlOS
(MG/L)

(70299)

3

0

0

2

TOTAL
NITRITE

PLUS
NITRATE

(N)
(HG/L)

(00630)

,06

mm

,06

—

TOTAL
A.MMQNIA
NITRO
GEN
(N)

(MG/L)
(00610)

.z«
..

.02

..

TOTAU
KJEU"
OAHL
NITRO
GEN
(N)

(M6/U)
(00625)

1.7

..

.«5

—

TOTAU
PHOS
PHORUS
(P)

(MG/L)
C00665)

.02

»

,03

MO

TOTAL
ORTHO
PHOS
PHORUS
(P)

(MG/UJ
C70507)

.01

•1*

,01

»*•

TOTAU
ALUM*
INUM
(AL)

(UG/L)
(01105)

Z*0

»„

BO

--

DATt

18. 
MAR

JLIL 
19.

TOTAL
ARSfcNjC

(AS)
(ur,/D

SUS-
PENDtf)

ARSENIC
(AS)

(UG/L)

TOTAL
IRON
(Ft)

(UG/L)

TOTAL
MAN

GANESE
(MN) •

(UG/L)

CIS-
SOLVED
MAN

GANESE
(MN)

(UG/L)

TOTAL
MERCURY

(MG)
(UG/L)

DIS
SOLVED
MERCim

(HG)
COG/L)

TOTAU
SELE
NIUM
(SE)

(UG/L)

DIS
SOLVED
SELE
NIUM
(SE)

(UG/L)

TOTAU
ORGANIC
CARSON
(C)

(MG/U)

OIL
AND

GREASE
(«G/U)

(Otno2) (OiOOl) (01055) (01056) (71900) (71890) (01U7) (01H5) (00680) (00550)

0 0 210» 50 50

.. .. auo .. ..

0 0 210 10 10

.> -- uuo -- --

27

DATt

FEE
18...

MAR
oa. ,,

MAV
?5. ,,

JUN
?U, , .

J'lU
'9,,,

TOTAL
CAD.
1* TUM
(CD)

C'T./L)

80

ao

10

<to
loy

TOTAL
ChRu- TOTAL
MIUM COR4L7
(CR) (rr)

(HG/L) (»-6/LJ

TUO <200

— m mm

loo a o o

.. ..

-. ..

TOTAL
CQPPJ. R

(CU)
CN6/L)

-

6100

«000

1100

1 100

i«uo

TOTAL
LtAO
IPB)

(M6/C)

800

700

300

<200

700

TOTAL
NICKEL
<M )

(NG/L)

1*300

1300

1000

< 1 0 1) 0

2(100

TOTAL
SILVER
(AG)

ING/L)

<20

--

<5n

•>*•

--

TOTAL
ZINC
(ZN)

ING/1,)

2800

900

iioc
1000

1500
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05124890 - ISABELLA R AT GABBRO L DAM 1 NR ISABELLA, MN
wATf-H QUALITY DATA, WATFR YtAP OCTOBER 1975 TO SEPTEMBER 1976

DATE

OCT
29.,,

JAN

13. .F-EB
io, ..

MAR

15, ,
APR

26...
MAY

13...
JUN
OQ 

JUL
AUG***

1 1 ,
SEP
21...

DATE

OCT
29, ,.

JAM

13...

io...
MAR

15...
APR

26...
MAy
13...

.TUN
J°L""
08, ,.

AUG
H...

21...

OATt

OCT
29...

JAM

'3...
FEb
10...

"is...
APR
26...

MAY

13...
JUN

°9...

OR.. mAUG*

M...
stp
2l . , .

TIME

10)5

1015

0930

0930

093P

0900

1 100

0930

0930

0930

TOTAL
ACIDITY

AS
CACOS
(wG/L)

(00435)

15

mm

5,0

..

mm

5.0

""

..

5.0

-.

TOTAL
FLUO-
RIDE
(F)

(MG/L)
(00951 )

.1

..

1 .3

..

..

. 1

--

„

.2

-•

SPE 
CIFIC 
CON 
DUCT- 

MHOS)

73

71

58

ftl

30

33

34

43

45

57

DIS
SOLVED
CAL-
C I UK
(C«)

(MG/L)
(00915)

6.5

e.n

6.6

7,8

?.9

3.7

"

..

3.0

—

DIS
SOLVED
FLUO-
WIDE
ffi

(MG/L)
(00950)

.1

..

.1

_.

_.

.1

--

..

.2

-•

PH

(UNITS) 
(noaoo)

b, 7

5,6

6.1

7.1

6.3

6.9

b.b

7.1

h,6

6.7
DIS-

SDLvEU
MAG-
Mf-
SIU M

(MG)

(MG/L)
(00925)

3,5

3.3

3,4

3.5

1.5

\ ,9

--

„.

2,5

..

DIS
SOLVED
SILICA
(5102)
(MG/L)

(00955)

7,9

12

12

13

6.7

6,5

to, 8

8,0

7.5

7,«

TfcMpER. 
AT»jHE 
(DEG Cl 
(00010)

6,0

,5

1.0

1,0

7.0

12,5

21.0

?2.o

22,0

l«,n

DIS
SOLVED
S 0 0 1 u M
(MA)

("G/L1
(0093Q)

1.6

1.6

1,8

1.9

.9

,P

—

.„

1,0

..
DIS

SOLVED
souias
(SUM Qf.
CONSTI-
TUEMTS)
(MG/L)

(7()301)

M

.53

«7

51

24

26

--

„„

34

-«

COLOR 
(PLAT.

70

90

90

20

100

9r,

55

9n

230

90

PERfTN-T
SODIUi"

(OOQ52)

10

IP
1 !

! 1

!2

9

--

»

JO

..

DIS
SOLVED
SOI IDS
(TOWS
PFR

AC-FT)
(70305)

,0(5

.07

,06

,07

,03

,04

--

mm

.05

mm

TUB- PIS- 
BID- SOLVFO
!TY OXYGEN 

(JTU) C«G/L) 
(00070) (00300)

1 11,6

2 12.9

? 12.8

2 12.5

2 10.6

2 9.6

2 7.4

1 6.7

2 7.0

3 8,5
OIS-

SOOIUM SOLVED
AD- PO-

SORP- TAS-
T 10*^ SI U 1*

WAT TC (K )
(MG/L)

(00951) (00935)

.1 .2

.1 .*>

.1 .9

,1 ,7

.1 ,6

.5 .5

--

mm mm

.1 .5

..

TOTAL
NITRITE

SUS- PLUS
PEN0ED MTHATE
SOLIDS (K-)

(70299) (50630)

0 .00

0

1 .IS

1

0

5 ,04

3

6

0 ,04

2

ICAL 
PER- OXYGEN

SATl.lR- '(HIGH 
ATION LfcVIL)

(00301) (00340)

93 37

• 88 --

90 36

68

97

90 41

«2

76

HO 55

6?

AUKA-
B1CAR- L1NITY
BO^ATP AS
(HC03) C*C')3
(«G/L) (MG/u)

(00440) (004 10)

2« 23

29 2"

31 ?5

39 il

9 /

in il

22 1*

22 18

19 16'

22 18
TOTAL

TOTAL KJEL-
AMMQNIA OAMU
fylTRO- NJTRO-
Gt^ G£M
( (M ) I H )

(Mu/L) (MG/U)
(OOblO) (00625)

.01 .83

.. --

,04 ,91

mm mm

mm

.04 .67

--

mm mm

,01 ,67

.-

NQN- 
CAK- TOTAL 

HARD- 80NATE ACIDITY
SESS HARD- AS
(CA,MG) MESS H+
(MG/L) (MG/L) (MG/L)

(00900) (00902) (71925)

30 / .3

34 IV --

30 5 ,1

34 3

13 6

if 6 .1

..

.- .. -.

20 4 ,l

-. .- *.

DIS-
TQTAU DIS- SOL^tD
SOL- SOLVED C«LO-
FlDfc SULFATt Riot
(S) (SQ«) (CL)

(MG/L) (MG/L) (MG/D
(00745) (00945) (00940)

.3 5.** 1,6

,2 11 1,7

.8 5,1 1,5

.* 5.2 ,3

1,0 6.4 .9

1.6 5.2 ,6

.0 5,9 1,0

1,4 7,4 2.2

,b t,l 1,3

1.0 5,9 .8

TOTAL
TOTAL ORTHO TOTAL
PHOS- PHOS- ALUM-
PHORUS PHOHUS INUM
(P) (P) (AL)

(MG/L) (MG/L) (UG/L)
(U0665) (70507) (01105)

,02 ,00 BO

.. mm mm

,00 .00 60

.. .- mm

mm mm

.01 .00 160

--

-- .- mm

,02 -- 130

-- .-
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05124890 - ISABELLA R AT GABRO L DAM 1 NR ISABELLA, MN--Continued
WATER QUALITY OAT*, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

DATE

OCT
29...

JAN

13...
FFB
10...

MAR
15...

APR
?*>. • .

HAY
13...

JUN '
09, .,

JUL
08, ,.

AUG
11. ..

SEP
?1...

TOTAL
ARSENIC

(AS)
(UG/L)

(01002)

0

..

0

mm

mm

1

mm

mm

mm

——

SUS
PENDED TOTAL
ARSENIC IRON

(AS) (Ft)
(UG/L) (UG/L)

(01001) (01045)

0

mm

0

mm

mm

0
.

• •

..

..

--
TOTAL
CAO-
HIUM

(CO)

460

SI-

560

560

360

310

350

460

710

740

DIS-
TOTAL - SOLVED
MAN. MAN- TOTAL

' GANESE GANESE MERCURY
(MN-) («1N) (HG)

(US/L) (UG/L) (UG/L)
(01055) (OlOSfr) (71900)

40 5 mm

mm mm mm

40 0 ,0

-. •- —

DIS
SOLVED

MERCURY
(HG)

(UG/L)
(71890)

,

m

,

m

0

m

0

.

TOTAL
SELE
NIUM
(SEJ

DIS
SOLVED
SELE
NIUM
(86)

(UG/L) (UG/L)
(011471 (01145)

.

•

0

* • -

0 -

• •

0

.

0

.

TOTAL
OR64NJC OIL
CARBON AND
(C) GREASE^

(M6/L) (MC/L)
(006SO) (00550)

15 0

-<* mm

26 " 0

.. ..

-. -. .. —— •- mm ' . mm mm

20 10 .0

-. -. • ..

.. -. ..

40 0

..
TOTAL

»

-

.

.

-

. C*RO- TOTAL TOTAL TOTAL

DATE (NG/L) (

OCT
29

JAN
13

FEB
10

MAR
)5

APR
26

MAY
13

JUN
09

JUL
06

AUG
U

21

80

60

uo

... 20

... 60

90

... 160

90

... 20

550

MllJ* COBALT COPPER
(CR) (CO) (CU)

LEAD
(PB)

N<i/L) (NG/L) (NG/U (NG/L)
- _ ——

200 <200 1900

1600

1.80 <200 900

1500

— — 5700

300 600 2100

1700

-- -. 2?00

UOO 400 IfrOO

— ' — 1600

_ _ __ _ _

<100

800

900

300

700

1100

1900

1200

500

9<H>

0

•

.

.

-

* -

-

.

-

TOTAL
NICKEL
(NI)

(NG/L)
~ " ~~

<100

2000

1.00

3000

—

1000
-

1000

1000

2000

2000

1
• -

• .

— .

.

TOTAL
SILVER
(AG)

(NG/L)

<30

—

<20

__

—

<50

_

_

—

—

0

•

.

.

-

15 0

»- —

-. ..

19 0

-- mm

TOTAL
ZINC
(ZH)

(NG/L)

19000

2500

1700

1500

6500

3100 - — . _

2100

3000

600

2300

05124900 - ISABELLA R AT GABBRO LK DAM 2 NR ISABELLA, MN

WATER DUALITY UA.A, wATfP YEAR OCTOBER 197b TO SEPTEMBER 1976

DATE

OCT
30...

JAN
13...

FEB
»o...

MAR
I5".
APR
27...

11...

TIME

0930

1145

1100

1015

0930

0900

SPE 
CIFIC
CON- 

ANCE
(MICRO-
MHOS)
(00095)

75

64

59

59

29

34

PH

(UNITS)
(00400)

6.2

mm

6.3

7,2

6,3

5.9

TEMPEH-
ATURE.
(OEG C)
(00010)

5.0

.0

.5

.0

a.o
12,0

COLOR
(PLAT.

COfjULT
UNITS)
(00080)

60

eo
80

60

90

90

TUR 
BID
ITY

(JTU)
(00070 J

1

2

2

2

3

?

DIS 
SOLVED
OXYGEN
(MG/L)
(00300)

11,5

13,3

12,9

12,9

H.O

10.3

PER-

SATUR-
ATION

(00301)

90

90

90

86

92

95

CHEM 
ICAL 

OXYGEN 
DEMAND 
(HIGH
LEVEL)
(MG/L)

(00340)

54

..

35

..

—

47

HARD 
NESS
(CA,MG)
(MK/L)

(00900)

27

33

*9

36

14

16

NON- 
CAR 

BONATE
HARD
NESS
(MG/L)

(00902)

i

9

5

6

5

3

TOTAL 
ACIDITY

AS
H +

(MK/L)
(71825)

.1

mm

,1

W-»

—

.1
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OS124900 - ISABELLA R AT GABBRO LK DAM 2 NR ISABELLA, MN--Continued

OUALITV OAT*, MTE« YEAR OCTOBER 1975 TO SEPTEMBER 1976

DATE

OCT
30...

JAN
13...

FE8
10...

MAR
15...

27...
MAY

It...

DATE

OCT
30...

JAN
13...

pin
to...

MAR

15...
APR
27...

MAY

n...

TOTAL 
ACIDITY

AS
CAC03
(MG/L)

"(00035)

5.0

..

5.0

"

,„

5.0

TOTAL
' FLUO-

RIDE
(F)

(MG/L)
(00951)

.1

..

2.6

..

mm

.2

DIS 
SOLVED 
CAL
CIUM
(CA)

(MG/L)
(00915)

5.6

T .*>

*>» a

7,9

3,1

3.6

DIS
SOLVED
FLUQ-
RIDE
(F)

( M G/L)
(00950)

.1

--

.1

«-

..

.1

DIS 
SOLVED
MAG 
NE
SIUM
(MG)

(MG/L)
(00925)

3.2

3.5

3.2

3.9

• 1,5

t.e

DIS
SOLVED
SILICA
(SI02)
(MG/L)

(00955)

0,8

13

12

13

6,3

6,6

DIS 
SOLVED
SODIUM
(NA)

(MG/L)
(00930)

1.6

1.8

) .7

1.9

,8

1.0

DIS
SOLVED
SOLIDS
(SUM OF
CONSTI
TUENTS)
(MG/L)

(70301)

49

52

<J6

5?

24

28

PF.RCENT
SODIUM

(00932)

11
10

11

10

1 1
1 1

015-
SQlvEO
SOLIDS
(TONS
PER

AC-FT)
C70jn?)

.05

.07

.06

."7

.03

.00

SODIUM 
AD 

SORP
TION

RATIO

(00931)

.1

.1

.1

,)

,1

.1

SUS
PENDED
SOLIDS
(MG/L)

(70299)

Ib

0

1

0

n

1

DIS 
SOLVED 
PO 
TAS
SIUM
(K)

(00935)

t <l

,7

.5

.7

.6

,6

TOTAL
NITRITE

PLUS
NITRATE

(N)
(MG/L)

(00630)

.01

._

.19

..

..

,06

80NATE
(HC03)
(MG/L)

(0010Q)

31

29

3D

46

11

16

TOTAL
AMMONIA
NITRO
GEN
(N)

(MR/L)
(00610)

.00

..

.00

..

_.

.02

ALKA-

AS
CAC03
(MG/L)

(00110)

25

?<«

?5

30

9

13

TOTAL
KJEL-
DAHL
NITRO
GEN
(N)

(MG/L)
(00625)

.96

..

1.7

..

..

.52

TOTAL 
SUL-
FIDE
(S)

(MG/L)
(00705)

.0

.3

.3

1.1

,0

1.3

TOTAL
PHOS
PHORUS
(P)

(MG/L)
(00665)

,ul

..

.CO

..

..

.02

DIS 
SOLVED

SULFATfc
(804)
(MG/L)

(00905)

3.6

9. 1

5,-i

*.'

5.6

5.1

TOTAL
ORTHO
PHOS
PHORUS
(P)

(MG/L)
(705w7)

.ou
..

,CU

--

..

,OU

DIS 
SOLVED 
CHLO-
HIOE
(CD
(MG/L)

C00900)

.6.•"

1.6

1.6

.7

.9

1.3

TOTAL
ALU*-
I NUM
(AL)

(UG/t)
(01105)

Kj

«.

vo
-.

-.

170

TOTAL
ARSENIC

(AS)
(UG/L)

SUS
PENDED

ARSENIC
(AS)

(UG/L)

TOTAL
IRON
(FE)

(UG/L)

TOTAL
MAN

GANESE
(MN)

(UG/L)

PIS-
SOL VEO
MAN-

GAMESE
(MN)

(UG/L)

TOTAL
MERCURY

(HG)
CUG/L)

DIS
SOLVED

MERCURY
(HG)

(UG/L)

TOTAL
SELE
NIUM
(SE)

(UG/L)

DIS
SOLVED
SELL- '•

MUM
(SE)

(UG/L)

TOTAL
ORGANIC
CARBON
(C)

(MG/L)

OIL
AND

GKEASE
(MG/L)DATE

(01002) (01001) (01015) (01055) (01056) (71900) (71890) (01107) (OU<*5) (00680) (00550)

OCT
30,,. 1 0 ooo 20 0 — ,0 0 0 14

13.., 

10..,
MAR
15,.,

APR

MAY 
11,,, 1 — 370 20 10 ,0 .0 0 0 17

1

«

0

..

"

1

DATE

OCT "
30...

JAN
13...

FEE
10...

MAR
f5, ,,

APR
27...

11...

0

"

0

"
..
•-

TOTAL
CAO-
"igM
(CO)

(NfJ/L)

<20

36

UO

10

90

30

000

520

U9II

570

360

370

TOTAL
CWRO-

M1UM

(CR)
(^G/L)

<70

—

360

..

—

aoo

20

—

00

"
—
20

TOTAL
COBALT
(rn)

(M'WL)

500

—

<200

..

«

300

0

"

0

—
—
10

TOTAL
COPPER
fCU)

(NG/L)

1500

1300

900

1600

1000

1100

"

«

.0

..
—
.0

TOTAL
LEAD
(P8)

(NG/L)

700

500

600

500

1100

400

.0

—

.0

—
—
.0

TOTAL
NICKEL
(MI)

(MG/L)

<1000

<Uoo

600

2000

3000

2000

0

«

0

"
-
0

TOTAL
SILVER

( A<?)
IUG/L)

<30

__

<2D

--

"

<5Q

0

—

0

—
"
0

TOTAU
ZINC
(Z^)

. (NU/L)

11000

15000

1200

1600

7300

25UO
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• 05124940 - S KAWISHIWI R AT RAPIDS (SEC. 7) NR ELY, MN

MTER QUALITY DATA, WATSR YEAR OCTOBER 1975 TO SEPTEMBER 1976

DATE

OCT
31...

isiQv
17...

DEC
12...
23...

JAN 
20...

FEB
05...
19...

MAR

01...
18...

APR

Obi..
22, ,.

MAy
Ob,,'.
2a,,.
JUN
o«...
18...

JUL 
01...
2l...

DATE

OCT
31...

MOv

17...
DEC
12...
23...

JAN

20...
FEB
05...
19...

MAR

°1,,.
18...

APR

05...
22...

MAy
°<»...
24...

JUN
04...
18...

JUL
01...
21...

TIME

1130

1030

1100
1100

1300

1145 .
1045

1030
101S

1000
0915

09iO
1015

• 1030
09J5

0945
0945

TOTAL 
ACIDITY 

AS 
CAC03 
(MG/L) 

(004*5)

5.0

_.

5.0
..

.0

5.0
--

.0
mm

5.0
..

5,0
— •

10
-•

20
—

SPE 
CIFIC 
CON 
DUCT 
ANCE

( Micao-
MHOS)

<ono95)

65

53

61
56

49

49
46

•a<i>
03

69
30

30
34

3?
27

42
35

ois-
SOLVEO 
CAL 
CIUM 
fCA) 

(*G/L) 
(00915)

5,6

7,3

7.1
7,5

5,1

5.9
«>,6

S.7
6.0

6.5
2,«

3.4
3,4

3.9
"•

5.0

PH

(UNTTS)
(00400)

',1

6.4

_.
6,5

6.1

6.2
6,9

6,9
fe.6

6.9
6.S

6.3
7.0

^.5
7.0

6.9
e>,7

DIS 
SOLVED
MAG-
NE-
SIOM 
(MG) 

(«6/L) 
(00925)

3.0

3,0

3.1
2.9

2.8

3,1
2.0

2.6
2.7

3.0
1.2

1,7
1.5

1,8
"-

2.5
"

TEMPER
ATURE
(DFG C)
(00010)

6.0

4.0

,5
,0

,5

,0
,5

1.0
.5

1.5
6,0

9,0
. lfe,5

20.5
lS.0

21,0
23.0

OIS- 
SOLVfcD 
SODIUM 
C^A)

(MG/L)
(00930)

1.3

1. J

1,7
1.6

1,4

1.6
1,6

1.3
1.2

1.5
,«

,9
,6

.8
1»m

1,0
—

COLOR 
(PLAT-
INIJM-
COCALT
UNITS)

(OOOflO)

50

55

&6
60

80

70
55-

5S
feS

130
70

65
an

(14
15

6S
90

PERCENT
soniUM

(00932)

10

8

1 1
10

11

12
12

10
9

10
12

11
8

9
—

9
——

TUR 
BID
ITY

(JTU)
(00070)

i
i
2
2

2

2
2

2
1

1
3

4
1

1
2

1
2

SODIUM 
AD 

SORP 
TION 

RATIO

(00931)

. 1

,1

,1
.1

.1

.2

.1

. t

. 1

,1
,!

.1
• ,1

,1

, 1
—

DIS 
SOLVED
OXYGEN
(MG/L)

(00300)

10.9

11.6

13.2
13.1

12,2

12.2
12,3

12,4
12.2

8.0
10,"

10,7
9,1

7,8
'.2

7,3
6,6

DIS 
SOLVED 
PO 
TAS 
SIUM
(*) 

(MG/L)
(00935)

,1

,u

,•>
,4

,5

,5
.7

.5

.5

,5
.6

.6

.a

,3

,b

PER 
CENT 

SATUR
ATION

(00301)

87

89

92
90

65

84
85

88
85

62
87

92
92

71
7fe

82
76

BICAR 
BONATE 
(HC03) 
(MG/L) 

(00440)

24

28

28
20

19

27
27

26
27

31
12

12
19

17
19

22
23

CHEM 
ICAL 

OXYGEN 
DEMAND 
(HIGH
LEVEL)
(MG/L)

(00340)

34

.. '

31

27

34
..

31
mm

22
.-

26
--

35
--

30

ALKA 
LINITY 

AS 
CAC03 
(«G/L) 

(00410)

20

23

23
16

16

22
22

21
22

25
10

10
16

14
16

18
19

HARD 
NESS
(CA,MG)
(MG/L)

(00900)

26

31

31
31

24

28
25

25
26

29
12

16
15

17
"

23

TOTAL 
SUL- 
FIDfc 
(S) 

(MS/L) 
(007«5)

.1

,5

.0

.1

,5

,6
1.1

1,0
,5

.2

.1

1,8
2,3

.2
,6

2,2
.8

. NON- 
CAR 

BONATE 
HARD
NESS
(MG/L)

(00902)

' 7

6

6
14

9

5
3

4
4

3
*

6
0

3
—

5

DIS 
SOLVED 

SULPATE 
(804) 
(MG/L) 

(00945)

6,b

5,4

i,8
12

7,i

0.6
6,i

6.3
^.2

5.?
6,2

i>,6
5,1

4.8
7,1

!>.6
5,7

TOTAL 
ACIDITY 

A3
H+

(MG/L)
(71825)

,1

—

• 1

tO

.1
mm

tO
—

,l
mm

,1
• -

,2"-

• 4
**

DIS 
SOLVED 
CHLOi 
RIOE 
(CL) 
(MG/L) 

(00940)

1.5

.5

1.4
2.5

,9

.9

.9

1,9
,4

,7
.9

.8
2.4

1.9
1.3

,8
1.1
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OS124940 - S KAWISHIWI R AT RAPIDS CSEC. 7) NR ELY, UN—Continued

*ATKR QUALITY DAlA, WATER YEAR OCTOBER 1975 TO SEPTEMBER

101 AL
KJfcL- TOTAL

T01AL ORTHO TOTAL
PHQS- PHOS- ALU"-

t;t'^ PHDHUS PHO«L'V> IN^W

DATE (MG/L) (M6/L) (MG/L) («G/L) AC-FT) (»«G/L) (MG/L) C^G/L) C^G/L) (MG/L) (MG/L) (UG/L)
(00665) (70507) (01105)

TOTAL
FLUO-
R'JOE
(F)

(«G/L)
(00951)

.1

..

..
•-

,1
•"

.2
"•

.2
--

,7
""

,1
--

.2
•-

DIS
SOLVED
FLUn»
RIDE
(F)

(MG/L)
(00950)

. .1

"

.1
mm

.1

.1
••

.1
-•

,t
••

.1
--

.1
••

.1
--

DIS
SOLVED
STLICA
(S102)
(MG/L)

(00955)

6.5

7.6

9,0
9.2

8.5

6.5
6,3

8,7
9,6

10
6.3

5.7
6,5

6.4
6.3

7,2
6.8

DIS 
SOLVED
SOLIDS
(SUM OF
COMSTI-
TlJE^TS)
(WG/L)

(70301)

37

39

43
46

36

43
39

40
39

HI,

25

25
29

29
"-

ia
•-

DIS
SOLVED
SOLIDS
(TOMS
PER

AC-FT)
(70^031

.OS

.05

.Of,

.06

."5

.06

.05

.05

.05

.06

.03

."3

.04

.04
—

,°5
--

sus-
PKNGfcO
30LIUS

(70299)

8

0

1
3

2

n
0

0
3

0
*

3
6

10
0

7
0

TOTAL
NITRITE

PLUS
NIT«ATE

(IV)

(MG/L)
(P0630)

.01

—

.13
-"

.I'-*

,16
—

.16
.«

.21
-•

,oe
..

.01
"

.02
..

TOTAL
AMMONIA
NITRO-
Gt N
(N)

(*&/L)
(OQ610)

.01

"

.02
--

.04

.02
"

.53
""

,0?
"

.02
--

.07'--

,05
—

OCT
5 1... .1 . ,1 6.5 37 .OS 8 .01 ,01 .53 .02 ,OU 

MOV
17... 

0EC
12.., « .1 9,0 43 ,0(, i ,ii ,o2 ,60 ,01 .01
23..,

20... • •- ,1 8,5 36 .05 2 ,1'4 .04 .42 ,00 .00 00FEB
05... ,1 ,1 6,5 43 .06 o ,16 ,02 ,76 .00 ,00 80

°1,.. .2 .1 8,7 40 .05 0 .16 ,S3 ,67 .00 .00 80 
18.., 

APR

--'- -" - . .- ,-- . . ' .56 ,00 ,00 
2. .<

.51 ,04 .01 160
j,. -- -- 6.5 29 .04 b -• -- 

JUN
°"... .1 .1 6,4 29 .04 JO .01 .07 .40 ,04 
18...

2 .... - . . . . ....... .03 " /O

DATE

OCT
31...

NOV

17...
DEC
12...

JAN

20...

05...
1 9, , ,

MAN
01...
1 fl, , ,

APR
05...
22...

06. ,,
jn"""

04...
18...

JUL
n l...

SUB 
TOTAL PENNED TOTAL

ARSENIC ARSENIC IRQM
(AS) (AS) (FE)

(UG/L) (UG/L) (UG/L)
(0100?) (01001) (01045)

0 0 370

550

1 0 460

C 0 260

0 0 310
360

0 0 300
590

0 0 400
•- 430

1 — 330
270

240
-. -. 270

JflC

iniAL

6ANE56
(MM)

(Ul>/L)
(01055)

30

mm

20

10

80
..

?n
• 0

20
-•

30
mm

20
„.

20

DIS 
SOLVED

G&NESt
(MN)

(UG/L)
(C'l 056)

0

..

0

10

10
„„

0».'

20
--

10
-•

0
..

1

TOTAL
"lEHCUrtv

(HG)

(Ub/L)
(71900)

..

„„

"

.2

.0
• -

. 1
»»

.0
—

.0
--

»„
„„

<•-

DIS 
SOLVED

«EWCU«Y
(MG)

(UG/L)
(71690)

.0

„„

.0

.0

.0
„,

, 1
..

.0
—

,0
"
mm
..

—

TOTAL 
StLE-
NlIUM

(SE)
(Uli/L)

(ojia?)

0

„_

0

0

0
«M»

0
».

0
--

0
«
..
«•«•

--

ois- 
SOLVEO
StLt-

(SE)
(UG/L)

(01145)

0

....

0

0

0
„

l)
• «•

n
--

0
--

„„
„„

..

TOTAL
OHtAMt
CA«aoN
CO

(MG/L)
(00080)

13

„„

16

12

Ja
.„

13
..

10

12 "•

13

16

OIL

GKEASE
(00550J

0

mm

0

0

0
mm

0
...

0--

0
-•

0

0
21...
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05124940 - S KAWISHIWI R AT RAPIDS (SEC. 7) NR ELY, UN—Continued

OCT
31. 

DEC
12.
23. 

JAN
20. 

FEE
05-
19 

M4W
01,
16, 

APR
05.
?2. 

M4Y

PR QUALITY DATA, *ATE» -

TAL 
Ai>- 
TU"< 
CD)
r,/L) 

uo

36 
75 •

30

100 
310

50 
10

30
6t>

50 
110

50 
an

120 
30

TOT At 
CHRO 
MIUM 
(CM) 

(f!G/L)

1»70

2l»00

320

hOO

600

200
*•

300

<1,QO

Son
— *

TOT&t 
COBALT 
(ro)

.(NR/L )

Uoo

770

200

<200

300

300

«V!0

<3"0

snp

rEAR fJCTORfcR 1975 TQ SEPTEMBER 1976

TOTAL 
COPPER . 
(CU) 

(^K/L)

. 1300

1500 
1100.

1200

1000 . 
1100

1300 
1500

t 300 
?5<!0

1100
1400

1?00 • 
l?uO

1900 
)70ft

TOTAL 
LEAD 
(pa)

(».G/L) 

3000

700 
800

500

500 
600

1 400
2000

300 
11 Oi>

80«
tooy

900 
600

HOC

<JOO

TOTAL 
MICKEL
(NI)

C<6/L) 

500

2200 
U500

<1»00

1700 
1600

0000 
UOflQ

1000 
30(10

1000
2000

1000
1000

<1000 
1000

TOTAL 
SILVER 
(AG) 

(NG/L)

<30

<20

10

<20

<20

<20
w»

• <50

--

—

TOTAL 
ZINC 
(ZN) 

(NG/L)

12000

900 
3900

1800

3&00 
1200

1300 
1600

1100 
3800

1900 
2500

3300 
1000

19000 
1300

05124950 - S KAWISHIWI R AT NARROWS (SEC. 24) NR ELY, MN

QUALITY l/ATA, YEAH OCTOBER 1975 TO SEPTEMBER 1976

DATE

OCT
51...

OEC
Oil,.,

JAM

12...
FE9
26...'MAR

09...
APR

22...
MA Y

2«...
TlJmV *"

»8.. ,
JUL
21...

TIME

0930

1030

1?00

0945

1000

1100

0900

1030

1000

SPE 
CIFIC
COW- COLOR
OUCT- (P|,AT. TuR- DTS-
ANCE PM TEMPfK- If.ijM. BID- SOLVED
(MICRO- ATURE COBALT T.TV nXY&EN
I*H08) (UNTTS) (OEG C) UNITS) (JTU) («G/L)

' (00095) (OOaOO) (00010) (OCriHO) (00070) (00300)

63 7.2 7,0 SC 1 10.6

56 — ,C> 65 1 13,3

5 a . "" ,5 65 2 12.8

<*8 6,3 .0 65 1 12.3

a<» 6.9 .5 65 1 12.2

32 6, a 5.s 75 2 10.8

32 6.6 16.0 nit 1 *9.3

26 6. a 18.0 45 1 7.8

"7 6,« 2«,0 B5 1 7.5

PfeR-
CKMT

SATUR
ATION

(00301)

87

91

89

84

85

85

93

63

ee

CHfcM.
ICAL

oxvefcM
DEMAND
(«1GH
LEVEL)
(MG/L)

(00340)

31

..

mm

33

..

..

3b

..

--

HARD
NESS
(CA,MG)
(MG/L)

(00900)

26

33

27

23

23

iu

15

._

..

NON-
CAR- TOTAL

eoNATE ACIDITY
HARD- AS
NESS H+
CMG/L) (MG/L)

(00902; (71825)

2 fl

7 --

7 —

2 .1

2

4 --

0 ,2

-- -.

•-.
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05124950 - S KAWISHIWI R AT NARROWS (SEC. 24) NR ELY, UN—Continued

*ATER QUALITY DATA, WATER YEAR OCTOBER 1975 TO SEPTE^Ht* 197«>

DATE

DCT
31...

DEC
04, 1 1

JAN
12, ,,

FE8
Oft, . ,

MAR
09,

APR
22...

MAY
24...

JUN
18...

JUL
21...

DATE

OCT
3l. . .

DEC
04 ...

JAN
12...

FEB
Ob, , .

MAR.
09, , ,

APR
22...

MAY
24,, .

JUN
16...

21...

TOTAL
ACIDITY

AS
CAC03
(MG/L)

(00435)

5.0

..

•.

5,0

..

..

10

..

«

TOTAL
FLUO-
RIDE
(F)

(MG/L)
(00951)

, j

..

..

.2

mm

mm

.1

"

..

DIS
SOLVED
CAL
CIUM
(CA)
(MG/D

(00915)

5»*

7,7

5.9

5,5

5,6

3.3

3.5

..

"

DIS
SOLVED
FLUO-
RIDE
(F)

(MG/L)
(00950)

.1

mm

mm

.1

..

..

.1

——

..

DIS
SOLVED
MAG
NE
SIUM
(MG)

(MG/L)
(00925)

2,8

3.3

3.0

2.3

2.1

1.3

1.6

..

'

DIS
SOLVED
SILICA
(SI02)
(MG/L)

(00955)

5.9

9.1

8.5

8.1

**. 1

6.4

6.2

6.1

6.4

DIS
SOLVED
SODIUM
(NA)

(MG/L)
(00930)

1.3

1.6

1.4

1 t a

1,4

.R

«6

..

"

DIS
SOLVED
SOLIDS
(SUM QF
CUNSTI-
TUfeNTS)
(MG/L)

(70501)

36

45

42

37

37

24

29

•-

..

PERCENT
SODJUM

(00932)

10

9

10

tl

12

I 1

e
..

•-

01 S-
SOLVfcC
SOI.TCS
(TONS
PER

AC-PT)
(7Q*r.3)

05

.06

.06

(je,

,05

.03

.04

"

..

SODIUM
AD

SORP
TION

SATIO

(00931)

.1

,1

,1

,1

.1

, I

,r
..
—

sus-
PiNDfcD
SOuIOS
(KG/L)

(70?09)

«

2

1

0

0

5

0

5

0

DIS
SOLVED
PO- ALHA-
TAS- 8JGAR- LIMITY
SIUM BQNATfe AS
(K) (MC03) CAC03

(MG/L) ( M ('/L) (MG/L)
(C0935) (00440) (00410)

,2 29 24

,5 32 2o

,5 24 . 20

4 ?t> 21

.5 25 21

,5 12 10

.4 19 16

18 15

19 16

TOTAL
TOTAL TOTAL KJKL-

NltSJTF AM.SQNI6 IJAHt.
PL'JS MlTRO- ^ITfiO-

MIHATf- (,tN GtN
CO (^) (iv)

(M(i/L) (MG/L) ( V'G/L)
(00630) (00*10) (00*>2S)

,01 .01 ,7v-

.. ». ..

.. «. ..

,1" .0«> ,6S

.. .. .<•

.. .. ..

.Oi .02 ,45

..

.. .. ..

D 1 5 •
TOTAL OIS- SOLVtD
SUL" SOLVEU CHtCi-
HDE SULFATL KIOE
(3) (S04) ICL) •

(MG/L) U'G/LJ (MG/l.)
(00?45) (00945) (0094u)

.5 3./ 1.5

1,0 5. a 1.3

,2 V.o 1,5

.5 5./ ,e

.5 4,9 .8

.2 5,4 .6

.3 5.3 t.l

.6 5.b 1.3

t " 6 f,^f i * c

TOTAL
TOTAL OWTMO TOTAL
PHOS- PHOS- ftLU^-
PHtjkUS PMljMUb INUW
(^) (P) (AL>

("C-/D (MG/L) (uy/L)
(00i><}5) (/OS07) (01105)

.'Jg ,00 00

.. .« ..

.. .. -.

,00 ,00 /O

.. .. ..

.. .. ..

.0? .01 90

..

..

DATE

OCT 
31. *,

DEC

JAN
12...

06,.,
MAR
09... 

APR 
22...

MAY
24.,, 

JHN
18... 

JUL
21...

SuS-
TOTwki. PENDED
ARSENIC ARSENIC

(AS) (AS)
(UG/L) (UG/L)

TOTAL
IRON
(F£) 

(UG/L)

TOTAL
MAN.

(MM)
(UG/L)

OIS-

MAN- TOTAL 
G*NESt MEOCUKY

(MfJ)

(UG/L)
(HG) 

CJG/L)

DIS 
SOLVED

(HG) 
(UG/L)

TOTAL
SfLE-

MIUM

(SE)
(Utt/L)

DIS- 
SOLVEC 
StLfc-
NTUM

(St) 
(UG/L)

TOTAL 
ORGANIC

(C)

410

450

360

310

480

220

230

370

50

20

.0 13

14

AND
GHtASt 
('*'"?/L)

(01002) (01001) (01045) (01055) (01056) (71900) (71890) (01147) (01145) (006(JQ) (00550)
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05124950 - S KAWISHIWI R AT NARROWS (SEC. 

WATER QUALITY DATA, WATER YEAR OCTOBER

24) NR ELY, MN--Continued 

1975 TO SEPTEMBER 1976

TOTAL TOTAL 
CAU- CMHQ- TOTAL TOTAL TOTAL TOTAL TOTAL TOTAL
MTJM MIUK« CORALT COPPER LEAD • NICKEL SILVER ZINC 
CCD) (CR) (m) (CU) (PB) (NI) (AG) (ZN) 

DATE (NG/L) (NG/L) (NG/L) (NG/L) (NG/L) (NG/L) (NG/L) (NG/L)

OCT 
31.. . 

DEC 
01*... 

JAN 
12. .. 

FEE 
06...

MAR 

APR 

«AY

SPfc-

CDN- 
DUCT-

DATt

NQV
03, ,

DEC
02...

J Q6
FEe""

0*1...
MAR
05...

APR

A 5 '"

19...
JUN
to...

U...
AUG
12...

SEP
17...

DATE

NOV
03...

DEC
02...

JAN
06

FtB
04. .,

MAR
05

APR
15...

MAY,

19...
JUN
IP...

JUL
AUS"*
12...

SEP
17...

TIME

1200

1030

noo
1000

1000

HIS

1045

IOQO

1045

moo

0000

TOTAL
AC10ITY

AS
CAC03
(MG/L)

(00435)

IS

..

..

?0

..

..

10

..

._

10

--

ANCF
. (MTCRO-

MHOS)
(00095)

2fl

38

47

41

u5

26

31

26

30

35

34

DIS
SOLVED 
CAL-
CIUK

( M G/L)
(00015)

2.0

3,3

4, 1

3,6

4,4

2.2

?,6

..

._

2.9

--

<2° 28 ° 500 1000 300 1000 <30 21*00 

13 — — 1300 1200 <1*00 — 2800 

38 — — 1000 800 1100 — 2800 

"*° 6o° <200 1200 500 1200 <20 1700 

80 -. .. 1200 300 700 -- 1300 

40 -. .. 600 1400 2000 -- 3000 

50 100 uoo 1700 , 70y 1000 <50 2200

05124970 - FILSON CR (SEC. 30) BL ORMADAY LK NR ISABELLA, MN
«ATEK QUALITY DATA, HATEP YEAR OCTOBER 1975 TO SEPTEMBER 1976

CHEM 
ICAL 

CQLU** p£R- OXYGEN 
(PlAT. TUR- DIS- CENT DEMAND HARD-

PM TEMPtR.
ATURt

(UNITS) (DEC C)
100400) (00010)

5,6 5,0

4,7 ,0

5,6 .0

5.4 ,o

6,1 ,n

5.7 5.0

6,2 14.0

5,0 21.0

6.3 20.0

5.8 17,5

6,8 9.0

CIS-
SOLvEB
MAG- OIS-

SIUM SODIUM
(MG) (MA)

( MR/L) ( MG/L)
(00925) (00930)

2.1 .9

2,<* 1,3

2,9 1,4

2.8 t.6

2,7 2,0

1.6 .6

1,5 .7

-. -.

.. ..

i ,e .o

..

INIIM,
COBALT
UNITS)
(OOP80)

160

130

130

jftO

40

00

10D

1 10

inn

?20

1 An

py up £MT
SOnjU"'

(00032)

12

li

\f

1 a

16

q

1 1

..

..

1 1

--

«ID-
ITY

CJTU)
(00070)

1

1

2

3

8

1

1

1

?

2

3

S 0 D I U M
AD 

SORP
TION

KAT10

(00931)

.1

.1

.1

.2

.2

.1

,1

..

..

, i

--

SOLVtD
OXYGF.N
(MG/L)

(00300)

7,9

7,6

SATUR
ATION

(HIGH NESS

NON- 
CAR-

HARD-
LEVEL) (CA.MG) NESS

TOTAL 
ACIDITY

AS
H +

(MG/L) (MG/L) (MS/L) (MG/L)
(00301)

62

52

(00340) (00900) (00902)

58 14 5

(71825)

• 3

18 11 •-

22 11

71 21 7

2.2

6.5

6.0

.3.5

4.7

3,5

u.3

DIS
SOLVED
PO- 
TAS-
SlU N
CK)

(MG/L)
(00935)

,4

,3

,<i

.5

, 7

,5

.1

.-

..

,4

--

15

51

59

38

45

36

37

BICAR
BONATE
(MC03)
(MG/L)

(OQ«40)

10

9

14

16

23

8

10

14

!0

15

10

,4

22 3

12 6 —

47 13 4

mm m

m» »1

• -•

.

63 Ib 2

.. •m.

ALKA- TOTAL

AS HlJt
CAC03 (S)

—

DIS 
SOLVED

SULFATfc
(S04J

(HG/L) (MG/L) (MG/L)
(00410) (00745) (00945)

8 .3 6,9

7 ,

11 ,

13 ,

J 8,9

1 11

i 9,4

19 ,5 f.6

7 2,6 5,5

8 2.

11

14 6,9

3 6,2

8 3.5 8,1

12 V.

8 1.3 6,6

,2

—

—

.2

""

DIS
SOLVED 
CHLO-
HIDE
CCL)
(MG/L)

(00940)

1.4

US

1.7

1.4

2.0

,7

1.0

1.5

1.5

.6

1.4
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WATER QUALITY DAtA, WATER YtAR OCTO&fcR 197b TO SEPTEMBER 1976

603

DIS- TOTAL 
DIS« SOLVED DIS- TOTAL TOTAL KJEl - TOTAL

TOTAL SOLVED DIS- SOLIDS SOLVED NITRITE AMMONIA DAHL TOTAL ORTHO TOTAL
PLUG- FLUn* SOLVEU (SUM Of SOLIOS SUS- PLUS NlTRO- MTwQ- PHOS" PHOS" ALUM-
RIOF. RIDE . SILICA coNgTi. (TONS PENDED NITRATE GLN GEM PHORUS PHOKUS INUM
( p ) ff) (SI02) TutNTS) PFH SOLIDS (N) (N) (N) (P) CP) (AL)

DATE (MG/D (MG/D (MG/D (MG/D AC. FT) («G/D (MIG/L) (M(./L) (MG/L) (MG/L) (MG/L) (UG/t)
(00951) (00950) (00955) (70301) (70303) (70299) (00630) (OOfolQ) (00625) (U0665) (70507) (01105)

NQV

DEC'
Qg,

JAN
Ob,

FEB
04.

MAR
05,

APR
15.

19,
JUN

1 0 ,
JUL
13.

AUG
12.

SEP
17.

.. -- ,0

, , •»•» mm

, , •• mm

.. .1 ,0

, . -• ..

..
.1 ,0

, , «« •»

, , mm mm

.. .1 .0

..
SUS"

TOTAL PENDED
ARSENIC ARSENIC

(AS) • (AS)
DATE (UG/L) (UG/L)

(0100?) (0)001)

NOV
03... 1 0

DEC
02...

JAN
Ob...

FFB
04... 0 0

MAR
05..,

APR
15...

MAY

19... 0 • 0
JUN
10...

JUL
13, , , • » mm

AUG
12, ,,

SEP
)7...

DATE

NOV
03...

DEC
02. ..

JAN
06...

FEE
Oil...

MAR 
05...

APR 
15, .,

MAY
19...

JUN
10...

JUL 
13...

AUG 
12...

SEP
17...

«,2 23 ,03

5,8 28 ,0*4

6,7 35 .05

6,5 30 .05

7,3 3fi .OS

6,4 2) .03

1.9 20 .03

l.«

2,6 --

2.5 ?? ,os

1,1

b i $ -
TOTAL SOLVED

TOTAL MAN- MAK-
IRQN GANtst GANE.SE
(Ft) (MM) fM^)

(UG/L ) (UG/L) (MG/L)
(OlOil?) (01055) (0105*0

590 10 10

6^0 «•• -•

9<S 0 mm mm

1SOO 100 SO

2100

fo30 --

500 20 H-

1200 --

1200

1200 Sd 40

11 CO

TOTAL TOTAL
c»o- CHRK- TOTAL
MJUM Klu* COfALI 

. (CO) (tR) (CO) 
(NG/L) (NG/L) (NG/L)

20 220 500

21

70

100 700 600

60

20

30 300 800

UO " «

UO •-

3Q 700 1000

120

36

3

1

0

fe

14

1

4

p

2

11

TOTAL
MtRCURY

(HG)
(UG/L)

(71900)

mm

mm

m m

.0

».

-.

<.5

«*••

mm

.«,

——

TOTAL
COPPER 
(CUJ 

(NG/L)

1900

1500

1500

2200

1500

4100

2UOO

1700

1900

1700

1700

.02

..

._

.09

mm

"

.03

• •

..

.!«,

..

DIS-
SOL V£0

MfcrtCURY
(HG)

(UG/L)
(71B90)

,0

• »

mm

.0

mm

..

*.5

*.

>.

«.

"

TOTAL
Lf *D 
(P8) 

(NG/L)

700

500

1100

1500

800

500

900

900

900

bOO

2000

,00

mm

mm

.13

mm

m.

,05

• •

..

.13

..

TnTAt
SHE-

(SE-)
(u&/L)

(ni 147)

0

.•

• •

0

..

..

0

-•

.*

..

mm

TM AL

(IB1)
<1000

2900

3-200

3000

iOOU

4000

2000

iOOO

SO 00

2000

2000

1.3

m .

mm

1.4

mm

m m

,5«

mm

,m

,66

..
DIS
SOLVED
StLL-
MJUM
(SE)

(UG/L)
(01145)

0

mm

mm

0

..

..

0

mm

mm

mm

mm

T01 AL
SILVER 
(AG) 

(NG/L)

<30

—

—

<20

__

—

<50

~

—

~

.01

— •

mm

,01

mm

"

,0?

-w

m m

.05

..

TUTAL
ORGANIC
CARBON
(C)

(MG/L)
(l'Cb«0)

29

mm

mm

29

..

..

..

..

..

22

—

TOTAL
ZINC 
(ZN) 

(NG/L)

1100

3900

8000

6000

3700

lUOOO

UlOO

2600

2700

2800

3100

.01 90

„„ mm

mm mm

,01 220

mm mm

..

.01 190

— • mm

mm mm

mm 2QO

mm

OIL
AND

GKtASE
(MG/L)

(00550)

0

m

mm.

0

• •

• •>

0

„„

..

0

"
~
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WATER QUALITY DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

DATE

NQV
"5...
25, ,,

DEC
09,,,
22.,,

JAN
06...
19. . .

FfR
03.-..
1«. . ,

HAP
02...
17...

APR

06...
MAY

ft 5. «.
20...

JUN
02...
22...

JUL
07...
20...

^5...
20...

SE°
10. ..
?7...

OATF

NQV
05...
25...

DEC
09...
22...

JAN
06,..
19, ,,

FER
03...
1 8 ...

MAR

02...
17...

APR
06...

HAY

05...
20 ...

JUN
02...
22...

JUL
07...
20..,

AUG
05...
20...

S6P

W\'.\

TIME

0915
0930

0930
1030

1030
1030

1 too
IQOfi

1015
0945

1 000

1130
1 ?3<i

- 1 100
1130

-1 130
1005

1 000
1000

1 000
090S

!»OP»-

CAR-
BnNATfi
MA«0-
MESS
(f G/l, )

(00903)

\?
16

12
13

9
13

6
7

fl
a

7

8
$

5
..

2

*,
-.

11

SPE 
CIFIC 
CO*-

ANCfc

I*HPS)
(OQ095)

03
39

06
00

02
07

07
as

uo
06

29

27
32

32
25

28
33

41• as

07
«2

TOTAL
ACIDITY

AS
H +

( M fi/L)
(71825)

,3
«•

,7
._

.2

.-

,?
,1

.i
--

»2

,1
• •

,3
_.

..

..

,2
_>

mm

PH

(UNITS)
(00000)

.0.7
6.2

-.
5,0

7.1
5.3

5,3
6.3

6.5
7.3

5.9

5.8
6.5

6.5
6,1

6,1
5.9

6. a
fc.6

NO
6, «

«
TOTAL

ACIDITY
AS

CAC03
(Mfc/U)

(t)Oa3S)

15
-_

35
__

10
-.

10
5.0

15
-.

HI

5.0
>_

15
._

15

10
-.

5.0

TEMPER 
ATURE
(OEG C)
(OOP10)

5.0
.2

.0
,n

,0

.0

,n
,n

,0
."

.0

6,5
15.5

19,0
20,0

JO.f1
?«."

Ifl.S
?3« °

13.0
6.5

DTS-
scivro
CAL-
C jij*"
(CA)

(MG/L)
(00915)

3.?
0,6

3.8
a, 6

3, «
a,o

'J. 1
£1.6

a. 5
•j > 7

2,"

2,o
^ f p

3,0
..

0.0

0.0
_.

*:!

COLOR 
(PLAT-

COBAL T
UNITS)
(OOOHO)

85
100

1 80
loo

1 00
?30

260
200

35
?00

100

ion
110

ISO
170

190
?60

0«0
220

100
lilO

TOTAL
*AR»
M(-.
SIl'f<
(l«G)

(*IK/L )
(00937)

..
_.

..

..

..
3.7

..

..

__
.. '

..

._
-.

..

..

__
..

..
«-

""

TUR 
BID 
ITY
(JTU)

(00070)

1
2

1
3

0
3

3
3

2
3

2

}
1

1
1

1
2

3
3

0
3

DIS
SOLVED
MAG
NE
SIUM
(MG)

(MG/L)
(009aS)

2,7
2,7

2.7
?.e
2.9
3,6

3.3
3.1

J.I
3.2

1 •*

2.0
1.9

2.2
_„

1 9
1_

2.5
__

2.6

DIS 
SOLVED 
OXYGEIV
(MG/L)

£00300)

9.6
..

10,9
10,7

H.2
10.7

9,3
10.2

H.I
10.0

10,8

9.2
7.8

7,5
5,7

5,0
5.3

5.3
U 7

a,8
7,0

DTS-
SOLVER
SODIUM
(NA)

(MG/L)
(00930)

1 0( !i
1,0
1 .6

1 ,"
1.2

1 ,6
1.0

1.5
1,6

1 .0

,9
1 , o

1.1
.-

,0
_.

1 t a
_.

1.5

PER-
CFNT 

SATUR 
ATION

(00301)

75
..

75
73

77
73

60
70

76
71

70

78
77

BO
62

55
62

57
0

as
60

PERCENT
SODIUM

(00932)

10
9

13
13

12
11

12
1 1

12
12

13

\£
1<!

12
._

0
..

13
_-

If

CHEM 
ICAL 

OXYGEN 
DEMAND 
(HIGH 
LEVEL)
(MG/L)

(00340)

70
--

70
--

62
--

76
60

66
--

50

50
--

62
--

ai""

63
-•

HO
--

SODIUM
AD

SORP
TION

RATIO

(00931)

41
, 1

« I
^ t

.1

.1

.1

.1

.1

.1

,1

.1

.1

.11
• «*

.0
-^

•1
-•

.1

HARD. 
NESS 
(CA,MG)
CMG/L)

(00900)

19
23

21
23

21
2S

20
20

24
25

10

10
15

17
--

IS
•-

20
--

20
--

TOTAL
PO
TAS
SIUM
(K)

(MG/L)
(00937)

--
-•

~««

--

--
,6

-•
.-

..
--

--

--
--

--
._

._
_.

--
.-

mm
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*ATFR QUALITY DATA, wires YEAR OCTOBER 1975 TO sepT^nes 197*5

DATE

OS...
25...

DEC
09...
22...

JAN
06...
I'...

03...
18, ,,

MAR
02...
17, ,.

APR
06...

OS...
20, ,.

JUN
0?...
??, , ,

JUL
07...
20, .,

AUG
05...
2".,.

SEP
la., ,
27...

DATE

NOV
05...
25...

DfeC
09...
22...

06, ,,
19...

03...
18...

MAR
02...
17..,

APP

06, .,
MAY

05,,,
20...

0?..,
22...

JUl
07,.,
20...

AUG
05, ,,
20...

SFP
la, , ,
27...

DIS
SOLVED

PO
TAS
SIUM
(K)

( M G/L)
(00935)

.3

.3

.3
t n

,5
.5

.6
,7

,<5

,6

.7

.3

.2

,3
-•

,?
• -

,a
»_

,5
« V

DIS
SOLVED
SOLIDS
(•TOMS

PER
AC-FT)

(70303)

.00
,oa

.05

.05

.05

."5

.06

.05

.05

.06

.04

,03
.03

.03
mm

,0a
..

,oa
._

,oa
..

BICAR-
SIQSIATE
(HCQ3)
(*6/L)

(OOaao)

9
8

11
12

15
15

22
21

20
25

ft

8
15

10
16

19
IS

18
19

12
18

SUS-
PFNOEO
SOLIOS
(*G/L )

(70299)

16
1

1
12

6
6

0
5

1
2

0

14
6

0
a

2
a

e
7

2
0

ALKA-
LlNlTY

AS
CAC03
(MG/L)

(00010)

7
7

q
10

12
12

Jfl
17

16
21

7

7
12

11
13

16
1 ft

IS
1 6

10
1S

TOTAL.
^ITRI TE

PLUS
'vl fHATfc

(N)
("!G/t )

(60630)

.02
..

,10

.15
—

.15

.09

. I"
_.

.15

,02
—

,oa
_.

.05
._

.03
..

,06
—

DIS-
TOTAL OIS- SOLVEC

SUL- soi vtr> CHLO-
FTt")f. SULf-ATf RIOfc
(S) (SOU) fCL)

(MO/l.) (T,/L) (HG/L)
(007a5) (00905) (01)900)

3 jj Tt p 3

! e <»'o \'.t

\ .6 9.2 1,6
,3 11 1,4

.2 9,1 2,0

.3 «,« 1,0

.0 9.5 J.6
1 ."> 7.^ 1 .5

? . 0 *.S 1 . H
.5 s.a i. i

.5 7.0 ,9

.» 5.3 1.5
2!l 7^5 *5

?.•> 6,9 2.6
3.0 S , 9 1.0

2.1 7,0 ?..?
.* 7.1 1.9

,fl 7,2 2,3
| j MS 1 «

,6 12 1.5
).« «i.1 1.1

TOTAL
TC> T AL . KJtL- '

AMwnMA OAHI. Tk'TAL
\JTRO- NlTRO- PHQS-

GF\ r;&M PV«OH (JS
(so r C ) ( P )

(Mfi/L) C"G/L) (*iG/L)
(00610) (00625) (0066S)

.03 1,7 .04
.. .. ..

.OS .22 ,01
—

.13 1.7 .03
—

.20 1.7 .02

.20 1.7 ,02

,?3 1 ,S ,04
.. .. ._

.09 1,2 ,01

.01 .77 . 11 t
--

.03 ,65 .00
._ ._ ..

,0fl ,95 .02
.. .. ..

,01 . 39 , 05
.. .. ..

.05 ,B? .03
.. ..

015-
01S- SOlvtO

TOTAL SOLvE-il' OIS- SOL I OS
H_A""I- PLUG- sntvM) (Su" ot-

WlOf- hlDE SILICA CO^STI-
(F) (F) (S102) TgfcNTSJ

( M C./L) ( M ('/L) ("ifi/l. ) («G/LJ
(00951) (009SO) (0095b) [703.U

.1 .1 7,6 51
-- -- 9 ft 1 i

.7 .1 9.3 ib
U 3^

.2 11 i«
11 *e

.1 .0 9.5 01
,<> ,\i 9,6 39

.1 .') 9,7 it!
12 Ul

.1 .1 9,« 29

.7 .0 a , f 21
2.2 20

. i .1 1.5 25
6.6

.2 .1 0,? 3u
-. .- 4.? ..

,2 .2 3.9 31
-- .- X 7 •-

.3 .1 5.6 32
3.V

T 0 T A i.
OKI Hi) TOTftL SUS-
PM05- AI.IJM- TOTAL PtNOtU
PMOHIJS IMU^ AHSkNlC AHSE^IC

(P) (AL) (AS) (AS)

f*G/l ) (UR/L) (Uf./L) (UG/L)
(70507) (01JOS) (01002) (01001)

,00 230 0 u
_. .. -. ..

.00 (>J\i 0 U
..

.03 230 U 0
"

.02 23i' o •)

.no 23o o 'i

.01 220 0 (f
mm mm mm mm

,00 260 0 li

,1.10 250 U --
--

170
-. .. .. ._

260
.. .. mm mm

mm fa') mm mm

mm mm mm mm

250
.. .. .. ..



606 ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD STATIONS 

05124994 - FILSON CREEK AT MOUTH NR ELY, MN--Continued

QUALITY PATA, WATER VF AW OCTOBER 1975 TO SEPTEMBER

nls-
TOTAL

DATE

TOTAL
IRON
(FE)

(UG/L)
(01045)

NOV
05.
25.

DEC
09.
22.

JAN
06.
19.

03.
Jfl.

MAR
02.
17,

APR
04,

MAY
05,
20.

JUN
02.
2?.

JUL
07,

AUG
05,
20,

SEP
1".
27.

B t
t t

t B
, .

9 m
..

, t

, ,
t t

1 1

, t
t t

4 ^
, t

..
• •

a a
, .

t ^
••

810
H90

1100
1300

360
1*00

2100
2100

1801
• 23oo

760

510
750

1 tOf)
1200

2000
2000

2«00
2300

S7PO
1500

MAN-
SOLVED
MAN- TOTAL

GANtSE GAh
(*'N)

(UG/U
(01055)

20
..

40
-•

50
"

110
50

100
m.

100

20
..

<IO
..

70

120
• •

120
""

TOTAL
CAU.
h\ U"!

(CO)

("

DIS-
DIS- TOTAL SOLVED

SOLVED SfrLE- SELE-
'ESE «PPCU«V MERCURY NIUM MUM
IN) (MS) (HG) (8E) CSE)

(nS/L) (UG/L) (UG/L1 (UG/L) (UG/L)
(01056) (71900) (71*90) (01147) (01U5)

TOTAL
CiiKu-
MJUM

(CR)
DATE (NG/L) (NG/D

NOV
05.

NOV
25.

DEC
09.

DEC
22.

JAN
06.

JAN
19.

FEE
03.
18.

MAR
02,
! 7,

APW
0*.

MAY
05.

MAY
20.

JLIN
02,
??.

JUL
07,
20 ,

AUG
05,

AUG
20.

SEP
19.,

, ,
, ,

, ,

, .

, ,
, .

. .
, .

, ,

<20

13

3U

kk

75

87

ko
50

50
20

50

50

50

30
50

oy
fcll

50

10

11

820

—

1TOO

—

1500

—

600
TOO

7uo
-.

auo

kO(>

—

h60
--

70P
mm

400

—

500

n ,
.. .

«o ,
.. .

uo •
•-

100 ,
«o ,

50 ,
.. m

60 ,

20 ,
.. .

30
.

50

HO -
.

100 -
•• "

TOTAL
CORALT
Ctn)

(NG/L )

^00

—

T60

_

1000

—

<200
1100

70p
..

1 5^0

<3 ri C

—

?oon
..

1 COO
..

1 900

—

—

0
-

0
-

.
-

0
0

0
.

0

0
.

.
-

"

.
•

.
"

TOTAL
COppfcR
(CU)

(NG/L)

6100

8000

6UOO

14.900

8000

—

6^00
3TOO

iPOO
5500

M700

^700

12000

5«000
1 OCOf

95 0 0
7400

77TO

T800

9100

,0
..

.0
mm

,t

——

.0

.0

.0

..

,0

.0
mm

mm

mm

mm

mm

mm

mm

""

TUTAL
LEAD
(PH)
(NG/U

koo

200

600

800

800

1300

1500
Uoo

600
700

1200

500

1300

1000
1200

700
1201'

900

2100

2TOO

2 0
.. mm

0 9.. .-

0 0
..

0 0
0 0

0 0
.. ..

0 0

0 0
.. mm

mm mm

mm mm

mm

mm mm

mm mm

0 ••
.. mm

TOTAL '
ORGANIC
CARBON
CO

CMG/L)
(00680)

23
-.

27
•»

26
""

29
28

26.
••

21

15
••

27
• •

3«

20
mm

27
"™

OIL
AND

GREASE
C"C/L)

C00550)

0
•-

1
••

0
••

0
3<i

0
••

2

0
• -

0
••

1

0
• •

0
""

TOTAL TUTAL TOTAL
MCKEL SILVER Z:*C
(M) (AG) (ZN)

(NG/L) (NG/L) (NG/L)

7300

5900

T200

14.14.00

^500

3900

3300
3900

uooo
hOOO

POOn

5000

TOOO

27000
700(1

/OuO
«>oon

6000

TOOO

6000

<30

<20

_

<100

_

<20
<20

<50

<20

<50

—

mm

mm

mm

mm

mm

__

——

1300

koo

TOOO

12000

3900

5200

3900
1500

1600
3600

320U

42 n O

5700

8200
U500

3400
3400

1800

1600

3900



ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD STATIONS

05125020 - SOUTH KAWISHIWI RIVER AT HWY 1 NEAR ELY, MN 
WATER QUALITY DATA, WATER YEAR OCTOBER 1975 TO StPHMBt» 1976

607

DATE

OCT
1*...

NlOv

DEC'"
1 1 ...

JAM

FEB*"

00...
MAR
09,,;

APR
23...

HAy
25...

25...
JUL
23...

DATE

OCT
16, , ,

NOy
Oft. ,

DEC
U...

0"...
FEB
oo..;

MAR
09...

APR

23...
MAy

25...
JUN
25...

JUL
23...

DATE

OCT
U...

N°6

DEC*"

U...
JAM
09...

FEB
00...

MAR
09. .

APR
23...

MAy
25...

JUKI
25...

JUL
23...

TIME

0830

1200

1000

1230

1300

1?15

1245

1000

1100

0930

TOTAL
ACIDITY

AS
CAC03
(MG/L)

(00035)

15

__

"

..

5,o

..

..

5.0

..

..

TOTAL
PLUO-
R10K
(F)

(MG/L)
(00951)

--

„_

..

..

.1

..

•i m

, 5

..

--

SPE 
CIFIC 
CON 
DUCT
ANCE
(MIC»0-
MHOS)
(00095)

08

57

66

07

51

50

31

3?

32

1*7

DIS
SOLVED
CAL
CIUM
(CA)

(MG/L)
(00915)

0.9

^•5

10

6.2

5.2

5.7

3,4

0.0

..

mm

OIS-
SOLVKO
FLUO-
RIDE
(F )

(MG/L)
( 00950)

,1

mm

mm

..

,\

mm

mm

,t

..

-»

PH

(UNITS)
(00000)

6,0

6.9

..

6.6

6.3

6,9

6,6

6.6

6.6

6.7
DIS-

801 VFO
MAG-
Kfm

SIU M

( M G)
(Mfc/L)

(00925)

2.1 '

2.5

3.0

3.2

2.7

2.2

1.3

1.5

..

-.

DIS
SOLVED
SILICA
(ST02)
(i*G/L )

(00955)

.1

6.3

9.3

8.6

8.3

9.3

6.0

6.3

6,0

6.2

TfcMPfcH-
ATUPE
(DEC C)
(00010)

11,0

e.o

t ?

.0

.0

.0

6,5

i7.o
?2,o

20,0

DIS-
SDLVfcP
SOr»lu M
(NA)

("C'/D
(00930)

1.3

j j

1,0

1 .*

1 .7

1.5

.9

,9

».

-.

DIS
SOLVED
SDLJDS

(SLlv OF
CONST 1-
TUCNTS)
(MG/L)

(70301)

23

3?

*52

00

36

39

23

26

..

--

COi. n«
(PLAT.
TNtJM-
COBALT
UNITS)
(onoeo)

60

50

90

55

BO

6S

«,1

7 ti

03

6b

PtRTF i"T
sor>iu«

(OC9??)

12

1 0

7

1 1

1 ;

1?

1?

1 1

..

..

DTS-
SOLVFD
SOLIDS
(TONS

PFR
AC. FT)
(70303)

.03

.00

.07

.06

.05

.°5

."3

.00

..

mm

CHEM 
ICAL f»0^- 

Ptf- OXYGEN* CAR- 
TUR- DIS- Cfc^T OtMAMD HARD- BONATt
BIO- SOLvfcD SATiiw- (HIGH MESS HAHD-
ITY OXYGFNi ATIOi^ Lf.VEL) (CA.^G) NtSS

(vTTU) (HG/L) C*>G/L) (MG/L) (M6/D
(00070) (00300) (00301) (00300) (00900) (00902J

1 9.0 R<, ?7 21 1

1 ll.o 96 -- 2o b

f 1?,9 «e -- 39 lt>

2 " -- — 29 i>

? -- -- ?5 20 0

I 12.9 *9 -- 23 0

1 10.9 8« -- 10 6

1 ' 9.? 95 30 16 b

1 7,7 86

? 7,0 62
DIS-

SOOIU*' SOLVED
AO- • PO- AL«*- TOTAU UTS-

SD«P- TAS- MJC*f<- LI f 'ITV S'JL- SOLVtlJ
TTO K' i>Il' r' f< O^iATE />S ?IDE bUi-FATf-,

9ATIO (K) ("C03) CAC03 (S) (SCO)
(MG/L) (^f."/L) C'G/L) (HfJ/L) l"f./L)

(OP9S1) (009j^>) (OOOOQ) (0001Q) (CO/Ob) (0090^>J

,1 ,« 17 tO .2 0,0

.1 ,o j?3 19 .2 '-4,1

.1 .0 £6 2i .2 J2

.1 .ft 29 20 .4 ^.t<

,? ,6 gu ?'> . o 6.S

.1 ,5 e « 2i .6 0,9

.1 ,6 10 H 1.0 5,0

.1 ,o 10 11 .2 o.S

2" 16 1,8 3,3

23 19 ,b O.o
TOTAL

TflTAL TOTAL KJf-L- ' TOTAL
WITRJTfc AMMONIA DAHL TOTAL OHTHO

SuS- PLUS MTRO- NlTwo- PHUS- PHOS-
PENDtD MTHATfc GtM &£M PMOHoS PrtOKUS
SOLIDS (M) (N) (N) (P) (P)
(MG/L) t^G/L) ( M G/L) («G/L) (MG/L) ("G/D

(70299) (00630) (OOblO) (0062S) (00665) (70507)

0 .01 ,03 ,8« ,01 .01

16

5 -..

y mm mm mm .. mm

0 .16 .00 .72 .00 ,00

0

5

0 -- -- -- .02 .01

1 mm mm mm mm mm

o .. -- -- -. --

TOTAL 
ACIDITY

AS
m-

(i*6/L)
(71825)

.3

..

mm

mm

f i

._

mm

.1

mm

-.

ins-
SOL v'tD
CHLO-
kl Dt
(CL)
(MG/I.)

(00900)

.5

.6

i.5

2.3

.g

.9

.5

• . 7

1.1

1.2

TOTAL
AL'JH-
INU*
(AUJ

(UG/L)
(01105)

110

..

•-

-.

«0

-.

--

«o
--

--



608 ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD STATIONS

OS12S020 - SOUTH KAWISHIWI RIVER AT HWY 1 NEAR ELY, UN—Continued
WATER QUALITY DATA, WATER VEAP OCTOBER 1975 TO SEPTEMBER 1976

DATE

OCT
16...

NOV
06...

DEC
11...

JAN
«9...

FEB
04., ,

MAR
09...

APR

MAY
?5...

JtIN

JUL
23, .,

TOTAL
ARSENIC

(AS)
CUG/L)

(0100?)

1

..

..

_.

0

..

*"

0

--

PATE

OCT
16...

NOV
06...

DEC
01...

JAN
09...

FEE
Ok...

09, ,.
APfc

23...
MAY

25. ,,
JUL
23...

SUS
PENDED

ARSf *IC
CAS)

CUG/L)
(01001)

0

..

-_

..

0

..

ft

...
TOTAL
CAD
MIUM
(CO)

CNG/L)

UO

20

30

98

80

80

50

«0

MO

TOTAL
IRON
cm
cue/D

(01045)

360

360

540

450

$00

aoo

430

2?0

2*0

41 0
TOTAL
CHRO
MIUM
(C*}

(NC-/L)

360

600
—

—

700

„

—

300

--

TOTAL
MAN-

(.A^ESf-
f MM )
CUWD

C01USS)

10

_.

__

..

20

._

—
10

--

TOTAL
COBALT
(en)

CNR/L)

<200

700

—

—

300

„_

..

'400

--

DIS
SOLVED
MAM-

GANESE
( MN)

(UG/L)
(OJ056)

10

._

__

__

0

__

""

0

_,

TOTAL
COPPER
(CU)

C-G/L)

900

1200

2400

2000

5100

5100

1 100

15QO

5200

TOTAL
MERCURY

(HG)
(UG/L)

(71900)

.1

..

__

__

.0

__

""

.5

..

TOTAL
LEAD
(Py)

fNG/l )

200

500

1200

1900

2600

1600

70<>

900

1600

DIS
SOLVED

MERCURY
CHG)

CUG/L)
(71690)

.0

._

..

._

,0

__

"

,5

._

TOTAL
MICKtL
(NI )

(NG/L)

Uooo

1900

2600

1900

1800

1200

_.

3000

1000

05125000 - KEtL> CRf-fcK AT MOUTH ""EAR t!

OIS*
TOTAL SOLVED
SELE- SELE
NIUM NIUM
(SE) CSE)

(UG/L) CUG/L)
(01147) (01145)

0 0

-- -.

_- --

•-

1 1

.- ..

—

0 0

-- --

TOTAL. TOTAL
SILVER ZINC
(AU) C2N)

CN6/L) (MG/L)
- —

<30 10000

<20 U600

8300

600

<20 " 8900

3700

1700

<50 5600

2900

r Y, MN,

TOTAL
ORGANIC OIL
CARBON AND
CO CREASE

CMS/L) (MG/L)
(00660) (00550)

12 0

... mm

-- --

0. ..

16 0

.- ..

-.

— 0

mm mm

- -— -

wATF-R QUALITY l^ATA, nATEF- YF.Ak OCTfBLR 1V75 TO StPTtMBER 1976

DATE

NOV
05...

DEC
03...

JAN
09...

pee
°'...

MAR

10...
APR
14...

MAy
H...

JUN
07...

JUL
09...

AUG
10...

SEP
15...

TIME (

t

1300

1215

1030

1045

1045

1000

0945

noo

0945

1045

1000 '

SPt- CHfc»- 
CIFIC ICAL • NON- ' . 
COM- COLOR PfeR- OXYGEN CAR- TOTAL 
DUCT- fPi AT. TuR- OIS- CEMT DEMAND HARD- BONATt ACIDITY 
AMCf PH TCMPEk- IMIIX. HI'J. SOLVED SATUR- (HIGH MfcSS HARD- AS 
"TCRO- AUi^fc C0«al 1 I1Y OXYGEN ATION LEVEL) (CA,MG) NESS Ht 
MHOS) (UNITS) COEG C) UM!TS) (JTU) (MG/l) CMS/I) (MG/L) (MG/L) (MG/L) 
00095) (00000) (OOolO) roooBP) fe-007u) (OP300) (00301) (00340) (00900) C00902) (71825)

44 5.7 6,0

41 -- ,0

52 fc.0 .0

57 5.6 ,0

54 6,7 ,0

31 4,6 U.o

34 6,2 10.0

59 6,4 «?1.S

3? 6, a 21.0

55 b,4 1*,0

57 o,5 11.0

?oo

1Sf)

1 PO

??ll

1 "o

100

130

t 60

?oo

350

) 3-i

1 U.6

1 )2,9

2

3 11.9

4 12, i

1 » ) ,7

3 9,8

2 6.2

2 6.4

2 b.7

* 5,4

93 69 19

88 -- 22•

25

82 83 28

66 -- 27

e* -- is

67 50 15

(,q

71 -- ' --

bO 85 24

ti5 -- ,--

/

17

11

9

u

<t

6

_-

--

10

"

.2

-.

..

.2

..

-.

.1

-.

--

.2

—



ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL -RECORD STATIONS 609

05125040 - KEELY CREEK AT MOUTH NEAR ELY, MN--Continued

*ATER OUALITV DATA, HATER YEAR OCTOBER 1975 TO scpu«8e« 1976

DATE

NdV

°5...DEC
03...

JAN
°9...

FE8
09...

MAR

10...
APR
In.,,

MAY

H...
JUN
07...

jut
Ol»...

AUG
10...

SEP
15...

DATE

MOV

°5...
DEC
°3...

JAM

09...
FE8
°9...

MAR
10...

APR
10...

MAy
H...

JUN
°7...

JUL
°9... 

AUG
lo...

SEP
15...

DIS-
TOTAL SOLVED

ACIDITY CAL-
AS CIUM

CAC03 (CA)
(MG/L) (MG/L)

(00035) (0^915)

10 2.9

3.9

-• 0.1

10 0,7

" 0,0

2,0

5,0 ?,7

mm mm

mm mm

10 3.0

nis-
TOTAL SOLVED
FLUQ- FLUO-
»IOE RIDE
(F) (F)

(MG/L) (MG/L)
(0095!) (00950)

,1

mm mm

mm mm

.1 ."

mm mm

mm

,3 .0

• • ••

..

.1 .'

..

DIS
SOLVED
MAG- DIS-
NE- SOLVED
SIUM SODIUM
(MG) (MA)

(MG/L) (MG/L)
(00925) (00930)

2,8 1,7

2,9 1,6

3,5 1.9

0,0 1,7

3,8 2.0

2,2 1,5

2,0 1.7

mm mm

mm mm

3.7 2.5

OIS-
SOLVfcD

CIS- SOLIUS
SOLVED (SUM OF
SILICA CONSTI-
(SI02) Tue^TSl
fMG/L) (MG/L)

(00955) (70301)

10 30

15 00

la a?

17 S3

1 3 os

7.3 27

2.6 2a

.8

5,8

2.3 31

6,*

SODIUM
AO-

SrtRP.
PfcHCENT TION
Son IUM KAtjn

(00932) (00931)

'6 .2

10 ,f

10 .2

11 ,1
1*1 .?

17 ,?.

19 .2

..

.. ..

18 .2

OTS-
SOI VEO
SOI IDS SUS"
(THNS PtNDfO
PFR SOLIDS
AC-FT) Cl"G/L)

(70-?03) (70299)

.05 12

.05 t

.Oh 1

.07 5

.06 5

,ou ?

.03 5

-- n

17

,oa ?.

mm a

01 S-
SOLVtD
PO- AL-<A- TOTAL
TAS- BICAR- LINITY SUL-
SIUM BONATE AS FIDE
(«) (HC03) CAcnj (S)

(MG/L) (MG/L) (MG/L) (MG/L)
(00935) (OOUUO) (00410) (007a5)

,2 10 11 .6

,165 2.7

,5 17 1« .6

.7 20 20 .0

,6 2* 23 1.6

,a 7 6 U.5

,3 11 9 .6

16 13 .7

1H 15 1.0

,6 17 10 .3

31 25 1.3

TOTAL
TOTAL TOTAL KJLL"
MTRire AM*IQMA OAHL TOTAL

PLUS SiITBO- f"lT*<0- PHOS-
N-JIPATE. fitN lit?' PHQRUS

(N) CN) (hij |(P)
(MG/L) (MG/L) (MG/L) (MG/L)

(fiy630) (OOfelO) ("0625) (00665)

,0« ,01 l.« ,02

.. .. .. mm

mm mm

.10 ,«3 2. a .03

.. .. .. -.

.. .. .. ..

.01 .00 ,61 ,02

.• mm mm mm

mm

,0« ,00 1.2 ,02

--

OIS-
SOLVtU

SULFATt
(S04)
(MG/D

(00905)

6,3

9, /

12

9,tt

5.6

6,9

6,7

6. /

7,6

6.3

6, b

TOTAL
OKTHO
PHOS-
PHOMUS
(p)

(fG/L)
(70507)

,uu

mm

mm

.03

..

mm

.00

• -

mm

mm

mm

DIS-
SOL^tD
CHLO-
R10E
(CL)
(MG/L)

(00900)

3,2

3.6

2.5

2.7

2.0

2.7

2.5

3.2

3.6

3.8

3.7

TOTAL
AUJ*-
INU*
(AL)

(UG/L)
(01105)

3*0

• -

mm

3 to

• •

m m

200

• •

••

270

"»•



610 ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD STATIONS

05125040 - KEELY CREEK AT MOUTH NEAR ELY, MN- -Continued 
QUALITY DATA, t»tiER YEAR ocTOBfeR 1975 TO SEPTEMBER 1976

OATt

MOV
05...

DEC
M...

JAN

09, .,

O'...
HAR
10,.,

APR
'4, . .

MAY

11...

07,,,
JUL
09..,

AUG
10, .,

SPP
15, ,,

TOTAL
ARSF^IC

(AS)
(UG/t. )

(01002)

0

_.

--

0

..

..

0

mm

..

-.

--,

OATt

HOV
05...

DEC
03...

JAN
09...

FEE
09...

MAR
10...

APN
14. .,

MAY
1 1 ...

J'J*.
07.,.

JUL
09. ,,

AUG
1 0...

SEP
15...

sus-
PENItO
ARSEMC

(AS)
(UG/L)

(01001)

0

..

--

0

f>.

..

--

..

..

-.

—
TOTAL
CAO-
wjU**
(CD)

fMG/L)

66

1(2

81

60

?0

50

70

70

110

20

70

TOtAL
TOTAL >« A KI .
IRQK- CJAHSE
(Ft) (MM)

(ur,/u CU&/L)
(OlOsib) (01055)

960 150

93«

180v,'

3900 MO

2800

5?0 •

540 20

1400

190D

2400 90

1500

TOTAL
CHRO- TOTAL
.*IUt- CUHALT
( C R ) ( r n )

(-IG/L) (NT,/I. )

1*00 1000

—

—

2000 1300

.. ..

.. ..

600 < 3 0 0

.. ..

~m

1000 1 aoo

—

OM25400 -

WATFR QUALITY DATA, »iA

OATt

MAR
09...

APR
13...

MAY
13, ,,

JUM
11...

JUL
12...

AUG
10...

TIMg

1330

lion

0935

1000

09ao

0*45

SHf.-
CTMC
C0\i.
DUCT.
ANCfc
(WICRO-
MHQS)
(00095)

8?

$1

37

65

49

69

PM TtnFf «•
ATUPfc

(U^JTS) (O^b C)
tooaoo) (oooio)

6,*J .0

6,2 .0

6,6 1 3,n

7,1 2?, ft

6,6 20,0

7,3 19,0

ms-
sm.veo
i^Ahi.

GAIVitSt

( WN.)

OiG/L)
I01D56)

0

_.

-.

30

..

-.

20

*•

..

«o

..

TOTAL
COPPER
feu)

(Mr, /u

2000

2300

2100

1300

5000

1600

6400

1 700

7300

f»0(10

2300

STOfctV

TOTAL
Mf RCUWV

(HG)
(U6/L)

(71900)

,0

..

--

.0

..

..

.0

MM

..

..

--

TUTAL
LEAD
(PH)

C.S/L)

1*00

600

—

1000

600

800

aoo

1200

2800

1000

1000

RIVtR MEAR

TEW YEAH nCTOBtH

r f 1 L o R
(PL AT-
t '-(I.IF-

CO«AL1
UvjTS)

r o o n & o )

110

10.)

150

90

230

230

TI.IR-
BID-
TTY

(MTU)

(00076)

?

1

?

p

1

?

DIS-
DIS- TOTAL SOLVED

SOLVED SELf- SELE-
MERCURY NIUl" NIUW

(HG) (SE) (SE)
(UG/L) (UG/L) (UG/L)

(71890) (01117) (Olias)

.000

... ..

—

,0 0 0

.. .. ..

.. -. .-

,0 0 0

.. .> ..

.. ... ..

.. .. ._

..

TOTAL TOTAL TOTAL
MCKF.L SILVER ZIMC
(M) (AG) (ZN)

(NiG/L) (^G/L) (^G/L)

-

6300 <20 2300

3000 — 8000

3l*00 -- 18000

1(000 — 8000

2600 -- 2000

«OCO -- 3400

3000 <5(- 4200

3000 -- 4100

UOOO -- 5900

flOOO •• 3200

1(000 — 6100

MURPHY CITY, MM

1975 TO SEPTEMBER 1976

CHf M.

ICAL
PER- OXYGEN

OIS- CE^T DtKAS'D
S'lLvED SAIUR- (HIGH
OXYUEM ATIOM LtVEL)
(MG/L) (^G/L)

(00300) (00301) (00340)

ll.u 7« 39

11.3 78

tS.5 81 60

&,3 73

5,9 64 69

7,0 76

TOTAL
ORGANIC OIL
CARBON AND
(C) GREASE

CMG/L) (MG/L)
(00660) (00550)

10 0

*»•» <••>

*>mt ••

41 0

... ..

-- .»

.4 0

• • •-

._ ..

30 0

..

NON-
CAR-

HARD- BONATE
^ESS HARD"
(CA,HG) NESS
(MG/L) («G/L)

(00900) (00902)

.. ..

.. .-

..

.. _.

26 7

..



ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL -RECORD STATIONS 611

05125400 - STONEY RIVER NEAR MURPHY CITY, MN--Continued

QUALITY DATA, Yf-A» OCTOBER 1975 TO SEPTEMBER 19/6 

OIS-

TOTAL TOTAL TOTAL
ACIDITY ACIDITY CAL-

AS AS CIUM
H+ CAC03 (CA)

OATE (MG/l) (MQ/L) (MG/L

nis- TOTAL soL»fcD
SOLVED -MAG" MAG-
(•AL-
ClLiM
(CA)

TOTAL 
PO-

NE- ME- TOTAL TAS- tJlCAR.
SIUM
(»r,G)

) (Mb/L) (MG/L)
(71825) (00435) (00916) (00<>15) J00927)

MAR
09.,

APR
13..

WAV
13.,

JtJN
11..

JUL
12..

AUG
10.,,

OATE

MAR
09,,

APR
13..

MAY
13..

JUN
11..

JUL
12.,

AUG
10..

DATE

MAR
09,.

APR

13..
MAY
13.,

11 ,,
JUL
12,,

AUG
10..

.1 5

..

.1 5

..

.2 10

--

DIS
SOLVED

SULFATE
(804)
(MG/L)

(00945)

. 4.7

5.9

7.5

. 6.4

. 8.5

7,3

TOTAL
ALUM
INUM

f AL)
(UG/L)

(01105)

. 110

. --

210

"-

. ?10

. mm

OATE

MAR
09, ,,

APR
13...

MAY
13. ,,

JUN
11...

JUL
12...

AUG
'. 0 ...

.0 1!

3,

.0 3.

.. .

7,

—

DIS
SOLVED
CHlO-
RIOE
(CD
(MR/L)

(Q09UO)

1.5

1.!

1,0

3.1

?,U

3.(>

TOTAL
ARSEMC

(AS)
(UG/L)

(01002)

C

..

1
_„

0

"
TOTAL
CAD.
MJIJM
(CO)

(NG/L)

20

230

60

60

60

UO

siu« SODIUM siu« ^ONATE
(M 6) C^ A ) (K)

(MG/L) («G/L) (Mt;/
(hCO.?)

L> (MG/L)
(00925) (00929) (00937) (OQ4UO)

u.5

a

9

-

5 6,

-

TOTAL
H.UO-
RtOE
(F)

( MG/L)
(00951)

,2

. 1

.2

, i

, )

, 1

TOTAL
IRON
(FE)

(UG/L)

2.0

2,3

. ..

« 2.2

-

DIS
SOLVE r>
SILICA
(STO?)
(frtG/L)

(OPo«,5) (

16

6,6

2.7

U,»

7.0

7. «

OIS-
SOl VEO

HUS-
Pf-NDKl
SOLIOS
( MG/L )
7(1290)

3

ti

1?

in

3

1

THTAL
MAM.

-.

._

-_

2.2

—

TOTAL
MTRITE

PLUS
NITRATE

(N)
(MG/L )

(00*30)

,ao

..

.1 1
..

.07

—

TOTAL

2.7

.3

1 .7

..

1.2

..

TOTAL
AMMONIA
Ml TRO"
GEN
(N)

(M(,/(. )
(OOt.10)

.03

..

.01

..

.05

«

TOTAL
SELE-

.•3 5C

.7 12

.« 16

39

.3 23

35

TOTAL
KJEL-
DAHL
NITRO-
[>Ei^
(k.)
("G/D

(006253 (

.95

..

.**/

•..

1.3

--

TOTAL

AL^A- IWTAL
LlNlTY SUL-

AS i-Ii)
CACOi (S)
(MG/l) (fk/

E

i_j
(00410) (OU/U5)

ai 1

10

13 1

i?.

19

t<*

TOTAL
TOTAL ORTMO
PHOS" PHOS
PHORUS PnnHUS
(P) (f>)

(M(j/L) (M&/LJ
<)06fe5) (70507J

,C2 .01

..

,01 .01

..

,03 .01

--

OIS-

VEM

.c

..

, B

-.

«e*''„
--

0»GA\JC OHGAMC OIL
IRnM (jANESE M^RCURV- KilU*' CARBON CARBON AND
(F£)

(UG/L)
(fH )

(UG/L)
(01045) (Oinufc) (iil055)

7<io

530

450

560

l2Qfl

I20n
TOTAL
CHRO
MIUM
(£|R)

(NG/L)

300

-»

400

-.

600

-•

3Sn

liUCi

--

26(5

720

260

TOTAL
COB4LT
(co)

(N6/L)

500

son

500

300

50n

700

30

._

an

mm

130

--

TOTAt
COPPER
(CU)

("G/L>

500

600

1900

HOO

900

1?00

(HO)
(UG/L )

(71900)

,0

..

.0

mm

<.5

--

TOTAL
LEAD
(PS)

(NG/L)

600

2400

800

900

500

800

(Sf. )
(UG/L)
(on«7)

0

..

^
mm

mm

—

TOTAL
NJCKEL
(NJ )

(NG/L)

1000

2000

JOOO

«1000

tooo

2000

(C)
(MG/L)

(00660) (

16

_„

?5

— —

.-

—

TOTAL
SILVER
CAG)

(NG/L)

<2U

..

<50

.-

<5o

--

(C) GREASi-
(!"to/u) (f"G/LJ
'!06fll) (00550J

1

-. ..

0

— — — —

57 y

—

TOTAL
ZlNt

(^N)
(MG/L)

200C

1UOOU

4600

4500

69UO

130000



612 ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD STATIONS

OS12S4SO - GREENWOOD RIVER NEAR ISABELLA, MN
WATER QUALITY OAtA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

DATE

MAR
p9...

APR
10...

MAY
10, .,

JUN
10,,,

JUL
13...

AUG
11...

DATE

MAR
09..,

APR
10...

MAY
10,,, 

JU*

10...
JUL
13...

AUG
11...

TIMF

1120

Q955

1025

0955

1100

1030

TOTAL
ACIDITY

AS
M +

(MG/D
(71825)

,1

».

.]

..

.2

"

DATE

MAR
09...

APR
to...

MAY
10...

JUN
l a ...

JUL
13...

AUG
H...

DATE

MAR
09...

APR

10...
MAY
10...

JUN
10...

JUL
13...

AUG
n...

SPE 
CIFIC
CON
DUCT
ANCE
(MICRO-
MHOS)
(00095)

06

33

30

3*

3o

38

TOTAL
ACIDITY

AS
CAC03
(MG/L)
(00^35)

5.0

-.

s.o

..

10

mm

PIS-
SOL*F0

SULFATF
(S00)
(MG/u)

(00905)

6.7

6.6

9.0

f»,9

7.t

5.0

TOTAL
ALUM-
INU*
(AL)

(UG/L)
(01 105)

350

mm

290

..

200

—

PH

(UNITS)
(00000)

6.6

0.8

6.7

6.8

7.0

6,0

TOTAL
CAL
CIUM
(CA)

(MG/L)
(00916)

6,5

3,fl

2.5

•»*

5.0

mm*

DIS
SOLVED
CHLO
RIDE
(CD
(MG/L)

(009UO)

1.6

1.8

1.0

3.3

1 .6

2.5>

TOTAL
A»SF«IC

(AS)
(UG/L)

(<MOC2)

0

..

1

mm

0

mm

TEMPER
ATURE
(OEG C)
(00010)

,0

3,0

13,0

19,0

20,5

<J2,0

DIS-
SOLVEO
CAL
CIUM
(CA)

(MG/L)
(00915)

•»M

mm

mm

mm

5.0

"-

TOTAL
FLUO-
RIDt
(F)

( MG/D
(00951) i

.2

.1

,1

. 1

.1

,1

TOTAL
IRON
(FE)

(UG/L)
(01005)

1 JOn

86P

090

1000

pan

850

COLOR
(PLAT.
INLIM-
COBALT
UNITS)
(00080)

280

150

150

120

100

180

TOTAL
MAG
NE
SIUM
(MR)

(MG/L)

(00927)

2.9

2.6

1.8

mm

2,1

—

DIS
SOLVED
SILICA
(Sin2)
(MG/D

COOQS5)

13

7.6

o.3

?.?

o.fc

2.4

018"
SOl VEO
IRON
(Fff)

(UG/L)
(01f,4*O

580

u60

350

190

470

260

TUR
BID
ITY

(NTU)
(00076)

3

2

2

10

2

1
DIS

SOLVED
MAG
NE
SIUM
(MG)

(MG/u)
(00925)

-»

• m

——

mm

1.9

"

SUS-
PfeNDgO
SOLIDS
(MG/L)

(70299)

6

9

10

n

5

0

TOTAL
MAN«

GANESE
(MM)

(UG/L)
(01055)

50

..

30

..

an

mm

• DIS
SOLVED
OXYGEN
(MG/L)

(00300)

12,3

9.9

9,0

7,6

7.7

6,3

TOTAL
SOOIUf
(NA)

(MG/L)
(00929)

1.0

,u

,9

....

1.0

"•

TOTAL
NITRITE

PLUS
NITRATE

(N)
(MG/L)

(00630)

.31

..

.08

..

,00

—

TOTAL. '
MFRCURY

(HG)
(UG/L)

(71900)

.0

„.

.0

mm*

<.5

--

PER
CENT
SATUR
ATION

(00301)

80

74

86

82

86

72

TOTAL
PO
TAS
SIUM
(K)

(MG/L)
(00937)

.6

,9

,7

..

,0

».

TOTAL
AMHONTA
NITRO
GEN
(N)

(MG/L)
(00610)

,00

-»

.03

• •»

,00

M*

TOTAL
StLE-
NIUM
(SE)

(UG/L)
(01107)

0

..

0

..

..

mm

"' CHEM« 
ICAL 

OXYGEN
DEMAND
(HIGH
LEVEL)
(MG/L)

(003«0)

74

mm

65

• •»

76

«

BICAR
BONATE
(HC03)
(MG/L)
(Oouao)

20

9

9

18

18

17

TOTAL
KJEL-
DAHL
NITRO
GEN
(N)

(MG/L)
(00625)

1.0

•»•

1.0

mm

.'3

«

TOTAL
ORGANIC
CARBON
(C)

(MG/L)
(00680)

05

..

..

..

..

--

HARD
NESS
(CA,MG)
(MG/L)

(00900)

— •»

..

..

-•

20

—

ALKA
LINITY

AS
CAC03
(MG/L)

(00010)

16

7

7

15

15

1«

TOTAL
PHOS
PHORUS
(P)

(MG/L)
(00665)

.03

..

'.01

....

.02

—

DIS
SOL
VED

ORGANIC '
CARBON
(C)

(MG/L)
C00661)

..

mm

mm

mm

28

—

NON- 
CAR

BONATE
HARD*
NESS
(M6/L)

(00902)

..

.-

--

mm

t>
mm

TOTALSUL-
fiot
(S)

(MG/L)
(007«5)

1,0

mm

2,1

—

.6

mm

TOTAL
ORTHO
PHOS
PHORUS
(P)

(MG/L)
(70507)

.03

mm

.01

„
.01

—

OIL
AND

GREASE
(MG/L)

(00550)

0

.-

0

mm

0

..



ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD STATIONS

OS12S4SO - GREENWOOD RIVER NEAR ISABELLA, MN--Continued

WATER QUALITY DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

613

DATE

MAR
09.,.

APR
14,.,

JUN
14...

JUL
13...

AUS
11...

TOTAL
CAD-
MUJM

(CD)
(NG/L)

40

10

50

70

160

TOTAL
CHRO
MIUM
CCH)

(N6/L)

700

--

MM

600

mm

TOTAL.
CQRALT
(C")

(Mft/L)

6"0

6<>0

300

4 Of

«;oo

TOTAL
COPPER
(CU)

(KG/L)

14QO

1300

1300

I4oo

2h$o

TOTAL
LEAD
(PS?

(NG/L)

1700

1400

isno

900

•5300

TOTAL
MCKEL
t^I)

(NG/L)

1200

2000

icon

aeon
uooo

TOTAL
SILVER
(AG)

(NG/L)

<20

--

--

<50

—

TOTAL
ZI^C
UIO

(NG/L)

460G

8600

U60U

2700

1900000

WATER QUALITY OAT*,

fA>? I5A8E.LLA 

vfc <\H OCTOIStR 1975> TO J976

DATE

MAR
10..,

APR
13...

MAY
13...
13...

JUN
11...

JUL
12...

AUG
10...

DATE

MAR
10...

APR
13...

MAY
13,..
13, .,

JMN
11...

JUL
12, ,,

AUG
10...

TT.ME

1015

0925

1040
1340

1110

10«ft

1020

~

TOTAI,
ACIDITY

AS
H*

(MG/L)
(71825)

.1

..

.1

.1

..

.2

--

SPE 
CIFIC 
CON- 
DUCT-

(MICRO- 
MNOS) 

(0009<>)

91

38

41
"1

69

53

80

TOTAL
ACIDITY

AS
CAC03
(«G/L)

(004351

5.0

-.

5.0
' 5.0

..

10

—

PH 

(UNITS)

6,7

6,6
t>.r
7,3

6.9

7.4

TOTAL
CAL
CIUM
CCA)

(MG/L)
(00916)

10

4.2

3.2
3.1

..

7,8

..

TfcMPfH, 
ATURE

(0001 05 

,0

2,0

M.o
13.0

24,5

22.0

20,0

DIS
SOLVED
CAL
CIUM
(CA)

( H G 1 I. )
(00915)

..

..

_.
..

..

6,4

..

COLOR
(PLAT.

COBALT 
UM TS) 

( 0 ft o 8 0 )

130

130

130
130

60

150

200

T'lTAL
<*AG-
Hf- -
S1UM
fMG)

(^C/L)
(00927)

6.8

3.0

2,7
2.8

..

2.7

-»

Tu«- DIS-
UTO- soi VEO 
ITY OXYGEN

( 0 0 0 7 r> ) (00*00) 

2 9.*-

1 11.2

?. 8.7
2 ' 8,7

2 6.8

2 6,3

3 6,6

DIS
SOLVED
MAG-
NE- TOTAL
SIUM SODIUM
(hC) (^A)

fMG/L) (MG/L)
(0092S) (00929)

2.0

.5

1,2
l.l

.. ..

2.7 1,3

.. ..

S A T U K -
fiT ION

(00301) 

he

81

83
83

82

73

73

TOTAL
PO
TAS
SIUM
f K)

(MG/L)
(00937)

, 7

,7

,8
,8

..

,4

--

ICAL 
OXYGEN 
OtMAKiO

29

mm

830
5<3

..

70

--

9ICAW-
aONATfc
(HCU3)
(MG/L)

C00440)

58

14

16
17

42

26

46

HARO-

(CA.Mf,) 

(OQV00)

..

..

..

..

27

--

ALKA

LI '» 11 Y

AS

CAC03
(MG/L)

(00410)

48

11

13
14

34 .

21

36

CArt- 
HONATE 
HARU- 
NLSS

..

..

..

._

6

--

TdtAL
SUL-
uot
(S)

(MG/L)
(007U5)

,H

--

,8
.3

..

,n
--



614 ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD STATIONS

OS12SSOO - STONY RIVER NEAR ISABELLA, UN—Continued

*ATF« QUALITY DAlA, WATfcR YEAR OCTOBER 1975 TO SEPTEMBER 1976

DATF.

MAP
to...

APR
13...

MAY
13...
1?...

JUN
11...

JUL
12...

AUG
10...

DATE

MAR
10...

APR
13...

MAY
13...
13...

H ...
JUL
12...

AUG
10...

DIS
SOLVED

SULFATE
(S0«)
(«G/L)

(00985)

a, a

5.5

5.7
5,8

U.6

8.0

6,5

.
TOTAL
ALUM-
INUM
(AL)

(UG/L)
(01 105)

1 40

..

260
220

..

250

OAT£

MAR
10, .,

APR
13...

MAY
13...
13...

JUN
11...

JUL
12. ,,

AUG
10. ,,

DIS
SOLVED
CMLO--
RIOfc
(CL)
(M(;/L)

(QC9aO)

l.u

1.2

1 «<J
'.2

1.5

2.1

2.7

TOTAL
ARSfNlC

(AS)
(UP/L)

(01002)

0

..

1
1

mm

0

TOTAL
CAD
MIUM
(CO)

(^G/L)

20

90

60
160

20

50

10

TOTAL
FLUQ-
RIOE
(F)

(MG/L)
(Q095U

.3

, 1

.1

.2

.1

. 1

,1

TOTAL
IRON
(FE)

(UG/L)
(01 o«5)

990

690

U90
550

590

950

1000

TOTAL
CHRU-
w jyn
(C"J

(NG/L)

300

-.

ooo
aoo

--

500

—

DIS-

SILICA
' (SI02)
(MS/L )

(00955)

16

8.1

U.B
«,(*

h.8

7.5

5.5

DTS-
SOLVEO
IRON
(ff_ )

(UG/L)
(OlOufe)

600

3*0

..
320

300

a*»o

610

TOTAL
COP41 T
(co)

(M?/l )

JOO

700

«3'!0
«00

<300

500

500

SUS-
PfNOED
SOLIDS
( M G/L)

(70299)

7

u

1
1

1

1

2

TOTAL
MAN-

GANESE
(MN)

(UG/L)
(010SS)

70

..

30
ao

__

110

TOTAL
COPPER
(CU)

(^^,/L)

800

1300

1300
looo

800

9i)f)

1200

TOTAL
NITRITE

PLUS
NITRATE

(N)
(MG/L)

(00650)

.22

..

.07

.08

..

,05

TOTAL
MfRCURY

(HG)
(UG/L)

(71900)

.0

„_

.0

.0

__

*.5

V.

TOTAL
LEAO
( PH)

fNG/Ll

70D

JfeOO

<200
3SOO

?oo

«oo

700

TOTAL
AMMONIA
NITRO-
GEM
(N)

(M(i/L)
(00610)

.05

>.

.04

.02

..

.07

TOTAL
SELE
NIUM
(SO

(UG/l)
(01107)

0

mm

0
0

..

..

TOTAL
NICKEL
(MI )

(Mi/L)

1000

5 0 (• 0

1000
1000

1000

1000

1000

TOTAL
KJEL-
DAHL
NITRO
GEN
(N)
(MG/D

(00625)

.97

•-

1.0
.89

.-

,95

TOTAL
ORGANIC
CARBON
(C)

(MS/L)
(00680)

19

><•

21
21

..

_.

..

TOTAL
SILVER

( Ab)
(NG/L)

<20

..

<5u
<50

..

<50

«

TOTAL
PHOS
PHORUS
(P)

(«G/L)
(00665)

,02

•-

.01
,02

.03

.04

DIS
SOL
VED

ORGANIC
CARBON
(C)

(MO/L)
(00681)

„

._

..
—

__

33

mm

TOTAL
ZINC
(ZN)

2600

9600

«300
5500

2300

5700

2900

TOTAL
ORTHO
PHOS
PHORUS
(P)

(MG/L)
(70507)

,01

*—

,01
,02

••

,03

OIL
AND

GREASE

(00550)

1

• V

0
0

..

0



ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD STATIONS 615

05125650 - SIDNEY RIVER AT MOUTH NEAR ELY, MN 

WATER QUALITY DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 197e

DATE

MAR
04, , ,
25..,
25...

APR
06..,
22..'

MAY

21*.'.!

JUN
04...
21...

JUL

21 1"
AUG
04..,
19...

DATE

MAR
04,
25...
25...

APR
06...
22...

MAy

05...
21...

JUN
04. ,,
21...

JUL
06...
21...

AUG
04.. .
»«..'.

SPE 
CIFIC
CON. 
OUCT- 
ANCE PM 

TIME (MICRO- 
MHOS) (UNITS) 
(00095) (00400)

1100 106 7,0
1130 93 7,4
1500 92 7,4'

1115 55 7,2
1100 30 0,5

1020 39 6,9
1145 49 7,4

1100 62 7,5
0915 56 7,4

1025 52 7,0
1155 64 7,0

1120 73 7,1
1155 85 7,7

DIS-
TOTAL TOTAL SOLVED

ACIDITY CAL- CAL-
AS CJUM CIU*

CAC03 (CA) CCA)
(MG/L) (MG/L) (MG/L)

(00«35) (009)6) (00915)

12
5.0 8,3
5.0 P.-O

4,9
10 3,0

.. .. ..
5.0 4,9

.- .. ..
20 6.5 6,5

.. .. ..
5,0 6.0 6,9

mm mm mm

5.0 7,8 . 7.8

TOTAL ois-

ICAL NON- 
COLOR PER- OXYGEN CA«- TOTAL 
(PI.AT. TUB- DIS- CENT DfcMAM) HARD- BONATt ACIDITY 

TEMPER. IMUM- 810- SOLVED SATU*- (HIGH NESS HARD- AS
ATUHE COBALT ITY OXYGEN ATION LEVI-.D (CA.MGJ NESS H+ 
(DEC C) UNITS) (NTU) (MG/L) CMG/L) (MG/L) (MG/L) (MG/L)
(00010) (00080) (00076) (00300) (00301) (00340) C00900) (00902) C71825)

,0 45
.0 }20
.0 90

,0 100
7,0 1^0

9,0 90
16,5 80

21,0 75
18. P 90

23. S 140
23, S 180

21,0 18P
25,0 90

OTS-
TOTAL SOLVED
MAG- MAG-

2 13, a
4 13.2
4 13,2

5 13.2
1 1 1,1

1 10,7
2 8,8

?. 7,8
2 . 8,3

2 7.0
1 7.3

2 7,6
3 7.3

TOTAL
Pfl-

97
00
90

9P
92

93
90

88
£8

83
66

86
69

..
42
40

MB

57

mm

45

._
51

..
65

„.
eo

.. _.

.- ' ..
mm mm

mm mm

mm mm

mm mm

mm mm

mm mm

33 3

.. ..
36 a

.. ..
41 3

DIS

..

.1

.1
mm

.2

..
,1

*M

,4

„.
,1

._

.'1

-
ALKA- TOTAL ois- soi,vti)

NE- NF- TOTAL TAS- BICAR- LINITV
SIUM STU M S
(*G) (MG)

(MG/L) («G/L) (

OOIUM SIU* 8(.J^ATE AS
(NA) (K) CHCOi) CAC03
MG/L) (MG/L) lM,/D (MG/L) (

SUL- SOLVfcP CHLO
FlOt SULFATt «IOfc
(S) CS04) ICL)

-

MG/L) CMG/L) (*G/L)
(00927) (00925) (00929) '(00937) (00440) CQ041Q) (00745) (00945) (00940)

7.5
7.0
5.6

4.0
2.4

-. ..
3,2

.. ..
4,1 0,0

-. ..
u .5 4.5

mm mm

5.3 5.3

TOTAL TOTAL
NITRITE AMMONIA

FLUO- SOLVED SUS- PLUS NITRO-
BIOE SILKA PEMOED NITRATE GEN
(F) (SI02) SOLIDS (N) (N)

OATE (MG/L) CMG/L) (MG/L) (Mti/L) (*G/L)
(00051) (00955) (70290) (00630) (OOfclO)

04,
25.
25,

APR
06,
?2,

MAY
05,
21.

JUN
04,
?1 .

JUL
06,
21.

AUG
04,
19.

.. .1 16

.. .2 16
.1 16

.. 3.2 11
.1 5.8

.. .6 5.7
.1 6.2

.1 6,5

.1 7.6

.. .1 7,8

.. ,8 7.3

.. .2 6.6
.7 6,1

6 -- -.
1 .2« .03
0 .29 ,03

0 -- —
3 .18 ,03

5
11 .06 .04

fe
1 .09 ,04

2
0 ,11 ,00

0
0 - .01 ,00

24 5
.6 .6
.5 .5

.9 , 1

.3 .7

mm mm

1.2 ,h

-. -.
1.2 ,6

.. ...
l.p .1
.. .-

1.9 .4

TOTAL
KJEL-
DAHL TOTAL
NIT«0- PHOS-
GEN PHQRUS
(N) (P)

(MG/L) (MG/L)
(00625) (00665)

..
.59 .01
,60 ,01

.. ..
.98 «02

.. mm

.58 .03

>. mm

.65 ,03

.. mm

.79 ,04

mm mm

.00 ,02

SP

61

30
e

19

33
3*

24
34

40
47

TOTAL
ORTHQ
PHOS
PHORUS
(P)

(MG/L)
(7050?)

„
.01
.01

..
.01

..
,00

..
.01

..
.04

..
.00

UK
50
50

25
7

16
21

27
30

?0
26

33
39

TOTAL
ALUM-
IMUM
(AL)

(UG/L)
(01105)

„
120
120

..
230

..
140

..

150

..
160

..
90

b.B 1
.5 6.6 1
,2 5,3 1

5.0 1
,3 b.d 1

5.6 1
.0 6,1 «>

5,4 2
1.8 a. 6 2

7,6 1
1.4 6.0 1

7.0- 1
.8 6,0 I

TOTAL TOTAL
ARSENIC BARIUM

CAS) (BA)
(UG/L) (UG/L)

C0100<>) C01007)

..
0
1

mm mm

1 0

.. ..

0

.. ..
0

.. ..
1 0

.. ._
1

.9

.5

.5

.2
,2

,5
.3

.4

.6

.1

.6

.6

.8



616 ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD STATIONS

05125650 - STONEY RIVER AT MOUTH NEAR ELY, MN--Continued .

WATfft 8UALITY DATA, WATER YEAR OCTOBER 1975 TO S£PTEMBE» 1976

r»ATE 

MAR
pa, , ,
?*>..,
25...

APR
06, ..
22...

MAY
05,.,
21...

JIJM
04. ,,
21...

JUL
06...
21...

AUG '
04,, ,

...

OIS- 
• SOL- SUS-

DIS- TOTAL TOTAL TOTAL VEO PENDED 
TOTAL' SOLVED MAN- TOTAL SF.LE- ORGANIC ORGANIC ORGANIC OIL
IRON IRON GANfcSE MERCURY NIUM CARBON CARBON CAR80N CYANIDE PHENOLS AND 
(FE) (Ft) (MN) (NG) (Sb.) (C) <C) (C) (CN) GREASE 

(UG/L) (UG/L1 (UG/l) (UG/L) (UG/L) (*G/L) (MG/L) («U/D (MC/L) (UG/L) (M6/I.) 
(01045) (01046) (01055) (7l9i)o) (0)147) (00680) (00681) (00689) (00720) (32730) (00550)

990
1100
lion

870
4f»0

470
4?0

480
h«0

820
1000

6«0
730

IIATt

MAR
ou, , ,
25. •«
?5. , .

APR
"6...
??, , ,

MAY
05...
21. ..

JUN
04...
21 ...

JUL
o*>...
21...

AUG
04. ..
1"...

SEP

690
490
460

340
340

290
260

260
290

410
540

430
a70

TOTAL
CAD

MIUM

fCD)
fNS/U

50
SO

. 50

SO
210

50
70

40
150

60
30

70
?0

0.

20
40

..
40

..
' 20

..
60

..

70

..
60

TOTAL
CHKO.
f IU M
f CW)

(Nifi/L)

-.
300
UOO

..
400

..

« 300

-.
4UO

>.
300

..
aon

..
,0
,0

..

.0

..
<,5

..
1."

..

.0

..

.0

TOTAL
COR ALT
fcro

(NR/I )

1700
?no
?no

600
701)

<300
700

400
S"o

<?"0
900

5 nfl
<300

..
0
0

..
0

_.
0

..

..

..

..

..

TOTAL
C^PPfeR
fC'J)

(MG/I.)

700
inoo
«00

170"
1100

1 1 00
500

1300
eoo

1200
1 100

900
ooo

..
18

.5

..
20

..

._

..

..

..
mm

mm

TOTAL
LEAD
(pg)
(NG/U

1000
700
300

900
2700

600
1000

600
1700

500
600

Son
400

.. .-
mm mm

mm mm

mm mm
mm mm

mm mm

mm mm

mm mm

19 .9

mm mm

21 ,9

-. mm

TOTAL TOTAL
NICKfL SILVER
(M) (AG)

(NG/L) (N6/L)

1100
201/0 <20
2000 <?0

1000
4000 40

<1000 mm

1000 <50

3000 --
1000 <50

<1000
1000 <SO

100C
looy <5o

.. -0

.. mm

mm mm

mm mm

.00 18

mm mm

mm mm

mm mm

mm mm

mm mm

.00 2 .

mm mm

TOTAL
ZINC

(ZN)

(NG/L)

2100
5700
1900

2700
4800

11000
3600

SOOO
31 uO

16000
4000

1700
1300

mm

0
0

mm

0

mm

0

mm

0

..
8

..
0

<20C 200C -• 900

OATF

APR
22...

JUL
21...

TOTAL NOW- 
MLT- *rUT-
RABLf- RASI. t

RESIDUE RESIDUE
TJME

(MG/D (wii/L'
(00515) (0053C)

noo 63 (i

1155 7»

CIS" 
-SflLVEO

Ai_PiiA
AS

if.NAT.
(MG/L )

( * 0 0 3 0 )

<.7

<1.2

sus- ois- $us-

GROSS GROSS G p OSS
At PHA BETA HfcTA

AS AS AS
(J.NAT, r.S-137 CS-137
(iiG/u) (*->r/L)' (PC/L)

(SiHi4u) (H3515) (03516)

.* 3.3 .5

<,4 2,9 .7

DIS- 

GROSS
BfcTA

AS SW90
/Yso

(PC/L)
(fluOSO)

2,6

2.3

sus-

GROSS
bfcTA

AS SWVO
/»90

( P C/D
(80060)

.4

.6



ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL -RECORD STATIONS 617

05125730 - BIRCH LAKE TRIBUTARY AT BOB BAY NEAR BABBITT, MN
WATER UUAL1TY DATA, HATER YEAR OCTOBER 1975 TO StPTfcMBtH 1976

SPE 
CIFIC 
CON.
DUCT-
ANCE
(MICRO-
MHOS)

PH

(UNITS)

TEMPER-
ATURE

(DEG C)

COLOR
(PLAT
INUM.
C00ALT
UNITS)

TUR
BID
ITY

(NTU)

DIS
SOLVED
OXYGEN
(MG/L)

CHfcM.
1CAL

PER- OXYGE.N
CENT DEMAND

SATOR* (HIGH
ATION LfcVtL)

(MG/L)

HARD
NESS
(CA,MG)
(MG/L)

NQN-

60NATE
HARO-
NtSS
(MG/L)

TOTAL
ACIDITY

AS
H +

(MG/L)DATE '
(ooo<»5) (00400 (oooio) (ooeeo) (ooo?6) (oosoo) (ooson (00340) (009003 (00902)

25..
APR
15..

17,.
jUh
15..

JUL
!'«..

AUG
1?..
12..

j

.

9

^

0

•

0950

1000

0955

1105

1000

0820
1220

375 7,2

254 6,3 5

503 7.7 9

474 7,5 16

1350 7,3 17

673 7,3 17
676 7.3 17

t

.

,

f

.

DTS- TOTAL

0

0

0

n

0

0
o

30

60

5B

6S

35

05
50

SOLVED
TOTAL TOTAL SOLVED MAG- MAG-

DATE

ACIDITY
AS

CAC03

CAL- CAL" NE-
CIUM CIUM SIU

Nf.

1 12

1 10

! 9

1 6

1 6

2 7
1 ' 7

t

.

t

t

<
•

1

u

9

9

4

0
0

TOTAL
PO-

§,j .- ..

82 22 — — ,

86

70 69 210 140 1.

b7 .. .. .. .

73 28 310 200 ,
73 30 310 200 ,

DIS-

.

1

„

5

m

2
1

ALKA- TOTAL DIS- SOLVED
TOTAL TAS- ei(

M SIU M SODIUM SIUM
fCA) (CA) (MG) (MG

(MG/L) (MG/L) (MG/L) («G/D (Mr,/
) (M) (M

;AR- LINITY SUL- SOLVEO CHLO-
60NAU AS FIDE SUtFATE HIDE
(HC03) CAC03 (S) (S04) (CL)

L) ( MG/D (MG/L) (M(
(00435) (00916) (00915) (00927) (OOO25) (00

MAR
25..

APR
15..

MAY
IT..

JUN
15..

u..
AUG
12..
12..

m

9

i

.

.

f

._

5.0

..

74

mm

10
5.0

TOTAL
FLUO.
»IDF.
(F)

50 -- 19

17 — 13

.. ..

43 41 27

.. ..

-- 58 40
•- 58 40

DIS
SOLVED sus-
SILIC* PENOED
(S102) SOLIDS

.

«.

N

M

DATE (MG/L) (MG/L) (MG/L)
(00951) (Q0955) (70299)

MAR
?5

APR
15

MAY
17

IS
JUL
14

AUG
12
12

... .

... .

...

f

... 1 .

. . . .

... .

2 17 1

1 11 18

1 14 a

116 4

6 16 1

2 20 2
2 20 4

OIS- TOTAL

.

?7

„

40
40

TOTAL
1TKITE
PLUS

(N)
(M&/L1

(006JO)

TOTAL SOLVED MAN.
IPQN

(FE)

..

2,9

"

3.2

..

1.5
1.*

TOTAL
IRON GAMESt MERCURY
(FE) («N)

r>ATE (UG/L) (UG/L) (UG/LJ
(01045) (01046) (01055)

MAR
25

APR
IS

MAY
17

* is

JUL
14

AUG
12
12

(HG)
(UG/L)

(71900)

mm

mm

mm

„„

TOTAL
A*MQNIA
*JITHO-
5£N
(N)

(MG/L)
(00610)

..

.02

—

.OS

..

.00

.00

TOTAL
SELE
NIUM
(SE)

(UG/L)
(01147)

;/L) (MG/L) (MG/L) (MG/U (MG/L )
92<J) (00937) (00440) (00410) (00745) (00945) (00940)

3.9 2

2,2 1

..

18 2

mm

22 2
2? 2

TOTAL
KJEL-
0AHL
MTSO-
GfcM
(M)

(MG/L)
(00625)

..

,90

—

1.0

mm

.63

.71

TOTAL
ORGANIC
CARBON
(C)

(MG/L)
(00660)

t

t

_

.

_

t
,

3

8

.

2

«.

>,
4

TOTAL
PHOS
PHORUS
(p)

(MG/L)
(00665)

..

.16

"

.03

»m

.05

.05
OIS-

SOL-
VtD

ORGANIC
CARSON
(C)

(MG/L)
(00661)

110 90 -- 67 25

43 35 .5 70 11

87 71 — 140 21

87 71 .4 150 19

125 103 -- 630 2«

139 114 ,0 200 19
139 114 .6 190 20

TOTAL
OH I MO TOTAL
PHOS- ALU«- TOTAL TOTAL
PMtJWgS IMUM AHSfcNlC BARIUM
(P) (AL) (AS) (8A)

(MG/L) (UG/L) (UG/L) (UG/L)
(70507) (01105) (01002) (01007)

.. .. -- ..

.02 70 0

-"

,01 120 0 100

.. mm mm mm

,03 160 1
,03 130 1

SUS
PENDED
ORGANIC OIL
CARBON CYANIDE PHENOLS AND
(C) ' (CN) GREASE

(MS/L) (MG/L) (UG/L) (MG/L)
(00689) (OC720) (32750) (00550) '

... J80 120

... 260 160 140 .0 1 12 .. 0

240 60

... 390 140 90 <.5 mm • • 16 .6 ,00 0 13

... 240 120 — -- -- -- -- ' — -- — --

... 420 130 240
350 150 250

."

.0
mm

mm

mm

mm
19
19

17 « « 0
0



618 ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD STATIONS

05125730 - BIRCH LAKE TRIBUTARY AT BOB BAY NEAR BABBITT, MN--Continued

WATER QUALITY DATA, WATER YEAR OCTOBER 1975 TO 'SEPTEMBER 1976

TOTAL TOTAL 
CAD- CN»0- TfJTAl TOTAL TOTAL ' ' TOTAL TOTAL TOTAL 
MIUM MIUM CORALT COPPER LE'AO NICKEL SILVER ZINC 
(CD) (CR) (TO) (CO) (P6) (NI) (AG) (ZN) 

OATt (NG/L) (NG/L) (MG/L) (NG/t) (NG/L) (NG/L) (NG/L) (NG/L)

MAR 
25.,, 40 «. 5700 2600 300 100000 «- 14000 

APR 
15,,. 70 300 ?uOf! J200 400 110000 <50 4800 

MAY 
17,.. 40 .. ono 3100 <200 71000 "« 3400

Jt'N

15... 50 •- 700 5500 <200 21UOOO -- 5200 
JOL 
14.,, 70 -. iilOO ?7UO 600 210000 -- 5500 

ADG 
12,,. 3" . "00 1300 3100 <200 100000 <50 2100 
12.,, 3u 400 900 2700 200 160000 <50 2100 

$F.f> 
16,,. SO ». aCO 2100 300 110000 -- 1300

TOTAL DIS- sus- ois- sus« ois- SUB 
TOTAL MON- SOLVED PENOFD SOLVED PENOED SOLVED PENOfcO 
FILT- FILT- GROSS GROSS GROSS GROSS GROSS GROSS 
PA6LE RAbLE ALPHA ALPHA BfcTA BETA BETA BETA 

RESIDUE RESIDUE AS AS AS AS AS SR90 AS SR90 
T I*t U-NAT, U-NAT, CS-137 CS-137 /Y90 /Y90 

OATF (MG/L) (wWL) fUG/L) tUG/L) (PC/L) (PC/L) (PC/L) (PC/L) 
(00515)- (00530) (80030) (80040) (03515) (03516) (60050) (80060)

JUN 
15,,, 1145 390 o <5,J <,a a, 3 <,4 3,6 <,4

05125050 - DUNKA RIVER NEAK MOYT LAKES, MN

wATfK yUALlTy DATA, wATfcR YtAR OCTOBER 1975 TO SEPTEMBER 1976

SPE 
CIFIC TOTAL 
CON- COLOR PER- TOTAL MAG- 
DUCT- (PLAT. TUR- OIS- CENT CAL- NE-

T! MI-
PATE

11... It 15
APR
08... 1130

MAY
12,,, 1010

09,,, 1030

DATE

MAR
It...

APR

oe...
MAY
1?...

JUN
09...

ANCE PH TfcMPf.;w.
(MICRO. ATUHE
MHOS) (UMTS) (OE<i C)
(00095) (00400) (0^010)

94 6,2 ,n

33 6,3 ,0

4t 6.7 12.0

61 7.0 20.5

TDTAL
PO- - ALKA-
TAS- 8ICAR- LINITY
SIUM eONATt AS S
(K) (HC03) CAC03

(MG/L) (MG/L) (MG/L)
(00937) (00440) (00410) (

,5 63 52

,8 J 1 9

20 1.6

32 26

IMI*- BIO-
COBALT 1TY
UNITS) (NTU)

SOLVED SATUR-
OXYGEM ATIQN
(MG/L)

(000*0) (00076) (00300) (00301)

150

60

1 ill

140

DIS-
OIS- SOLVtO

SOLVED CHuO-
ULfATf HIDE
fSnu) (CD -
(Hr,/L) (MQ/L)
009U 1;) (00900)

4,5 1.7

7.5 1.3

6.6 1.6

S.6 2,1

8 8,1 55

1 10.2 72

1 7,9 74

2 5.6 63

TOTAL OIS- -
FLUO. SOLVED
RIDE SILICA
in (SI02)

(MG/L) (MG/L)

CIUM
(CA)

(MG/L)
(00916)

8,5

3,1

—

"

SUS
PENDED
SOLIDS
(MG/L)

SIUM
(MG)

(MG/L)
(00927)

7,6

3.4

"
-

TOTAL
IRON
(FE)

(UG/L)

TOTAL
SODIUM
(NA)

(MG/L)
(00929)

2,7

.9

—

••

DIS
SOLVED
IRON
(FE)

(UG/L)
(00951) (0095S) (70299) (01045) (01046)

.1 20

, 1 8.9

. 1 3,7

.1 3,8

6

1
0

1

3900

550

750

1300

1400

430

380

690



ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD STATIONS

05125950 - DUNKA RIVER NEAR HOYT LAKES, MN--Continued 

WATER QUALITY DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

619

DATE

MAP

11 ...
APR
ce...

MAY
12...

JUN
09,,.

AUG
19...

SEP
08, .,

TOT At
CAD
MIUM
(CO)

(NBA.)

uo

9C

30

80

20

<10

TOTAL
CO«ALT
(CO)

(NS/L)

1 ?00

200

bOO

400

300

1300

TOTAL
CTPPER
(CU)

(KG/L)

1300

1300

15C.O

2700

1800

1100

TOTAL
LfAO
(PH)

(N.G/L)

700

900

UO''

1500

300

700

TOTAL
NICKEL

(,\il )
(NG/L)

3000

4i)00

100')

40QO

2000

20no

TOTAL
ZI W C
(Z*0

(*G/L)

2700

420U

H Hm

2«OU

2500

1200

05126620 - S KAWISHIWI R AT WHITE IRON L OUTLET, NR ELY, MN
QUALITY OAlA, WAttS YEAS OCTQBfett 1975 TO StPTfcMSER 197tj

OATfc

MAR
'2,,,

APR
12...

MAY
11...

10,.,
JUL
09, , ,

AUG
09. ..

DATE

MA*
12, .,

APR
12. ,,

MAY

' 'I...

10...
JUL
09,, ,

AUG
09, , ,

SPE 
CIFIC 
CON 
DUCT 
ANCE 

TIME (Mic»0-
MHOS)
(00095)

0930 64

0855 65

0840 36

0915 38

0935 45

0920 «1

TOTAL TOTAL
ACIDITY ACIDITY

AS . AS
K+ CAC03

( MG/L) ( M G/L)
(71825) (O0'aj5)

.1 ^.0

.. -.

.1 5.0

-.

.1 5.0

mm

PH

(UNITS)
(00400)

7.0

6.9

b,7

7,0

7.0

7,0

TOTAL
CAL-
CIU*
(CA)

( M G/D
(00916)

5,9

5, fa

2,5

..

5.0

..

ATUKE
(OEG 0
(00010)

2,5

3.0

10,0

21,0

23.0

*2.0

D1S«
SnLveo
CAL
CIUM
(CA)

(Ml»/L)
(00915)

..

..

"

..

a.l

..

COLOW
(PLAT-
IMtJM- 
C08ALT
UNITS)
(00080)

90

80

80

50

55

<JO

TOTAL
MAG
NE
SIUM
(MG)

(i*G/L)
(00927)

4,1

4,1

2.0

..

2.4

..

TUR- ojs-
3ID- SOLVED 
1TY OXYGfcN

(NTU) («G/L)
(00076) (00300)

1 U.S

1 10,8

2 9.9

2 /.9

1 8,0

2 8,0

DIS
SOLVED .
MAG-
ME.. TOTAL
SIUM SODIUM
(MG) (NA)

(MG/L) (MG/L)
(00925) (00929)

,5

mm ,4

1,0

—

2,4 1,0

-. --

PER« 
CENT 

SATUR 
ATION

(00301)

79

81

68

89

94

92

T01AU
PO
TAS
SIUM
(K)

(MG/L)
(00937)

,7

,6

.«•

..

,5

mm

CHEM-
KAL 

OXYGEN
DEMAND
(HIGH 
LtvEL)
(-IG/L)

(00340)

46

mm

31

..

34

— —

BICAR
BONATE
(HC03)
(Mfi/L)

(00440)

32

30

la

18

20

19

HARO- 

(CA,M&)
(Mli/L)

(OOVOO)

--

--

--

—

20

m m

ALKA-
L1MIY

AS
CAC03
(MG/L)

(00410)

26

25

11

15

Ib

16

NQN- 
CAH- 

80NATE 
HARD 
NESS
(f*G/L )

(00902)

«-

.-

mm

..

4

* "

TOTAL
SUL-
UOfc
(S)

(MG/L)
(00745)

,u

..

,8

mm

,5

_.



620 ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD STATIONS

05126620 - S KAWISHIWI R AT WHITE IRON L, OUTLET, NR ELY, MN--Continued

HATER QUALITY OAT*, MATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

DATE

12, .,
APR
12...

WAY
11...

JUN
10,,,

09,,,
AUG
09,,.

DIS
SOLVED

SULFATt
(SOU)
(MG/L)

(009(15)

».i

6.3

5, 1

6.3

9.P

7."

DIS
SOLVED
CHLO
RIDE
(CD
(MG/L)

(00940)

2.2

2.P

1,0

1.7

3.2

1.9

TOTAL
FLUO-
RIDE
(F)

(MG/L)
(00951)

.6

.2

.3

.1

,1

,7

DIS
SOLVED
SILICA
(SI02)
(wG/L )

(OO^SS)

7,8

8.0

5.8

5<9

5.6

0.9

SUS
PENDED
SOLIDS
(MG/L)

(70299)

0

1

7

\

0
•

0

TOTAL
NITRITE

PLUS
NITRATE

(N)
(MG/L)

(00630)

.19

-.

.14

"

,01

TOTAL
AMMONIA
NITRO
GEN
(N)

(M6/L)
(00610)

.01

mm

.02

—

.05

..

TOTAL
KJEL-
OAHL
NITRO
GEN
(N)

(MC/L)
(00625)

.72

.-

.24

—

.60

..

TOTAL
PHOS
PHORUS
(P)

CM6/L)
(00665)

,00

•-

.03

mm

.02

—

TOTAL
ORTHO
PHOS
PHORUS
(P)

(MG/L)
(70507)

..00

mm

.00

*—

.00
..

TOTAL.
ALUM*
INUM
(AL)

(UG/L)
(01105)

80

•-

ieo
•«•
eo
mm

OIS- 
SOL- SUS-

i
on
AND 

. GREASE
DATE

MAR 

APR
!2.,,

MAY 
it..,

10... 
JUL
09,,,

AUG
09...

TOTAL
ARSENIC

(AS)
(UG/L)

(01002)

0

"

0

..
2

DATE

MAR
12...

APR

12...
MAY
11...

JUN
10...

JUL
09,,.

AUG
09.,,

TOTAL
IRON
(FE)

(UG/L)
(0104-5)

420

500

310

240

230

6(10

TOTAL
CAD
MIUM
(CD)

(NR/L)

90

60

(10

60

60

20

DIS
SOLVED
ISON
(FE)

(UG/L)
(01046)

3«0

280

160

140

ISO

TOTAL
CMRO-
MjgM
(C")

(NG/L)

000

-.

UQf

--

300

—

TOTAL
MAN

GANESE
(MN)

(UG/L)
(01055)

(10'

?0

—
10

TOTAL
COBALT
(CO)

(MG/L)

<?00

600

<;no

500

aoo

<JOO

TOTAL
MERCURV

(KG)
(UG/L)

(71900)

.0

..

.0

—

<.5

TOTAL
.COPPER
(CU)

(*G/L)

<?00

1100

2000

f?SOO

1200

1300

TOTAL
SELE
NIUM
(SE)

(UG/L)
(01147)

0

..
0

—
..

TOTAL
LEAD
(PB)

(NG/L)

900

1800

600

600

BOO

300

TOTAL
ORGANIC
CAR00N
(C)

(MG/L)
(00660)

15

•-

18

mm

«

TOTAL
NICKEL
(Nl)

(NQ/L)

3oon

6000

1000

200P

<1000

2000

VEO
ORGANIC
CARBON
(C)

(MG/L)
(00681)

-

..

"

..

14

TOTAL
SILVER
(AG)

(NG/L)

<20

..

<50

--

<so
«

PENDEO
ORGANIC
CARBON
(C)

(MG/L)
(006B9)

-

-

mm

.7

TOTAL
ZINC
(ZN)

(NG/i.)

4500

3UOO

8800

10000

120000

2100



ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD STATIONS 621

05127250 - KAWISHIWI RIVER AT FALL LAKE OUTLET NR WINTON, MN
WATER OUAUTY DATA, *4TF,P YEAR OCTOBER 1975 TO SEPTEMBER 1976

SP'E-
, CIFIC • ICAL NON- 
COM- COLOR PER- OXYGEN CAR- TOTAL 
DUCT- (PI.AT- TuR- OIS- CE*T DEMAND HARD- DONATE ACIDITY 
ANCE PH TEMPER- JNMM- PID- SOLVED SATUH- (HJGH NESS HARD- AS

TTMfc (MICRO- ATURE COBALT ITY OXYGEN . ATION LfcVED (CA,M(j) MfcSS H+
GATE MHOS) (UNITS) (DEG c) UMTTSJ (NTU) (MG/D (MG/L) (MG/D («G/D

(00095) (00000) (U0010) (000«0) (00076) (00300) (00301) (00300) (00900) (00902)

MAR 
02,,. 1030 61 6,8 1.0 00 1 12,3 89 -- -- --
!7,.. 0930 60 7,3 1.0 7S 5 11,0 75 42 « -- ,1 
17... 1?00 60 7,3 1.0 30 ? 11,1 . 76 38 -- -- .1

02,,, 0950 6? 7,0 1,0 <»ri g n,o 77 — -- -- --
20,,. 1000 5S 6,7 5,0 70 9 H.5 84 36 -- -- .1

MAY 
Ou .., 0930 «0 6,9 8.0 80 ? ll.i 9U « -- -- --
20.,. 0955 35 7,1 10.0 S7 1 9.3 90 33 -- -- .1

JUN 
02,,.- 1050 39 7.1 59,0 05 ! - 8.5 92 . -- -- --
17 4 .. 1025 00 fe,6 1«,5 OA 1 7.a 79 59 19 3 ,0

JUL
°2... 095" 40 7.2 21,5 55 1 8,4 90 -- -- -• -- 
15,,. 1000 UU e,5 22.0 o5 1 7.a 8^ 9 20 tt , i

AUG
03... 1000 06 7,? 22,0 70 ? 7.6 87 -- -- ;- 
17... 0920 U«, 7,2 21.5 7<j ? 7.9 90 56 22 6 ,1

DIS- TOTAL sm vf-n TOTAL DIS- 
TOTAL TOTAL SOLVED *&G- nAr,- PO- ALM- TOTAL ois>- SQL^O

ACIDITY CAL- CAL- ^E" *f-- TOTAL T4S- 8ICAR- LINIT* SUl - SOLVEU CMLO-
AS CIUM CIUM S1UM STJIV SM^lU-" SlU^ bUMArg A,S HDL SULFATt RJOt

CAC03 (CA) (CA) fMG) (i-6) '(:v.A) (K) (HC03) CACP3 (S) CSOO) (CL)
DATE (MG/D (MG/D CMG/D (MG/D (MG/D ( M &/D (MG/D (*O./D (MG/D (MG/D (MG/D (MG/D

(00035) (009)6) (00915) (00927) «)09?5) I0fi9?9) (00937) (00000) (00010) (007U5) (00905) (Q09«0)

MAR
02... -- 6,6 -- 3.0 -- 3.1 ,8 31 2b -- 6,9 1,8 
17... 5.0 5.2 « 3,7 — .5 .5 30 25 .2 7,0 1.8 
17... 5.0 5.1 -- 3,6 .. ,5 ,6 28 23 ,e 5,b 1,6

APR
°2... -- 6.0 -- 3.0 -- .5 .0 31 25 -- 6.9 1,4 
2 °... 5.0 0.6 -- 3.9 -- .0 ,6 27 22 3,5 5.0 1.5

MAY 
CO... -- -- -. .. .. .. .. !«, 12 .. 5,6 i,i
2 0... 5.0 0.0 — 1,7 .. ,7 ,5 13 11 3,0 9.9 1,0 

jUNi
02... -- — — -. -. .. . .. 17 10 « b,<* 2,7
17... .0 U.7 0.7 1.8 1.8 '.0 .0 <?0 16 ,6 5,9 1,9

JOL 
°2... -- -- -- -- -- — -. ?o 16 -- 4,3 1,0
1 5... 5.0 0.7 a,2 2.3 ?,3 1.7 • .5 15 \f. 7.7 6.6 1.7

°3... -- -- -- -- -- .. .- 19 16 -- 6.0 1,3
17... 5.0 5.P S.O 2.? ?,2 1,5 .5 19 16 .8 8.1 1.7

TOTAu,
TOTAL TOTAL KJEL- TOTAL 

TOTAL nis- MITX^ 4HMOM4 OAHL TOTAL ORTMO TOTAL
FLUO- soLvtn sus- PLUS NITHQ- MTRO- PHOS- PHQS- ALUM. TOTAL TOTAL
RIDE SILICA PE^DfrU MTHATE Gf^ Gfc^ PHQ«US PHQRUS INUM AkSEMIC 8AHIUM
(H (8102) SOLIOS fix) . (N) (N) (P) (P) (AL) (AS) ISA)

fMG/L) iMG/L) (MG/D (MG/L) (MG/L) (*6/D (^6/D (MG/D (U6/D CUli/L) (U6/D
(Ou9b1) T00955) (70299) (00630) C^OfelO) (y0625) (00665) (70507) (01105) (01002) (01007)

n2... .1 <>.7 0
17... 3,1 7.J 3 .16 .01 .87 ,02 ,00 80 0
17,.. 2.0 7,?. 3 .17 .01 ,8S .02 .00 80 0 

APR
02,,, .1 , 7,? 0
20.,, ,1 b.6 19 ,17 .00 ,56 ,02 ,00 130 0 

M4Y
04... ,? 5.8 1 -. -- -- -- --
20.,, .1 5.9 5 ,09 .03 ,05 .02 .01 110 0 

JLIN
02... ,1 5,3 1
17.., .1 0.7 7 .06 .05 ,00 ,03 .01 100 5 

JUL
02... .2 5.0 7
15,,, ,2 0.0 2 .01 ,00 .35 ,03 .01 90 1 

AUG
03... .?. 3.8 * -- -- -- -- • --
17... 1,2 3,o 0 ,31 .01 ,22 .03 ,02 70 0



622 ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL -RECORD STATIONS

OS127250 - KAWISHIWI RIVER AT FALL LAKE OUTLET NR WINTON, MN- -Continued

WAU.R QUALITY DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

MAR 
02... 
17... 
57,,,

APR
"2...
20... 

MAY
04...

02... 
17...

JUL
02... 
15,.,

AUG
03... 
17...

TOTAL
IRON
(Ft)

(UG/L)
(01045)

360
380
370

3SO 
530

350
240

230

290
260

470
3P()

DIS-
SOLVED
IRON
<FE)

(UG/t)

TGTAl '
MAN- TOTAL

GANtSt. MERCURY
(MM) (H6)

(UG/L) (Uli/L)

TOTAL
SELE-
NIUM
(St)

(UG/t)

DIS-
SOL- SUS* 

TOTAL VED PENDt.0 
ORGANIC ORGANIC ORGANIC 
CARBON CARBON CARBON CYANIDE PHENOLS
(C)

(MG/L)
(C) 

(M6/L)
(C)

(*G/L)
(CN) 

(MG/L) (UG/L)

OIL
AND

GREASE 
(MG/L)

(01046) (OlO'iiS) (>1<>00) (OHO?) (00680) (00661) (00669) (00720) (38730) (00550)

310
ten

310

170
110

100
140

130
160

160

70 
SO

70

10

30

.0 

.0
14
15

13 .01 a

,00

DATE

MAR
02...
17, ,,
t7...

APR
02...
?o. , ,

MAY
04...
20. ..

JUN
0?...
17, ,.

JUL
02...
15...

AUG
03...
'7...

SfP
20...

TOTAL
CAD
MIUM
(CD)

(NG/L)

20
10

«1 0

10
40

30
40

120
60

50
30

50
10

<10

TOTAL
CHRO
MIUM
(CR)

(NG/L)

mm

300
300

mm

son

-.
~

mm

300

• -.
300

mm

300

mm

TOTAL
COBALT
(rn)
(NG/U

<200
300
?no

<2 0 0
? 1 0 0

«300
1000

<300
UOO

<300
OOO

4.0 0
400

500

TOTAL
COPPER
(CU)

(NG/L)

16UO
1400
1*00

lion
1600

1500
1100

1500
900

1200
1700

1500
1300

1400

TOTAL
LEAD
fPB)

(NG/L)

700
400
300

400
1100

500

500

2100
1000

<200
400

500
300

<200

TOTAL
NICKEL
CNI)

(NG/L)

2100
2000
1000

2000
4000

«1000

2000

3000
2000

<iooo
3000

1000
1000

2000

TOTAL
SILVER
(AG)

(NG/L)

»-
<20
<20

— m
40

mm

__

mm
<so
mm

<50

..
<50

..

TOTAL
?INC
UN)

(N6/L)

1200
1100
1600

1200
5500

3000

2400

2100
1300

2100
1900

300
600

300

DATE

APR
20... 

JUL

TIME

1000

1000

TOTAL
FILT-
RA6LF

RESIDUE

(M6/L)
(00515)

60

46

TOTAL
NON.
PUT.
RABUt

RESIDUE

(MG/L)
(00530)

3

..

DIS
SOLVED
GROSS
ALPHA

AS
U-NAT .
(UG/L)

(S0030)

«.6

<.4

SUS
PENDED
GROSS
ALPHA

AS
U-NAT.
(UG/L)

(60040)

<.4

<.4

DIS
SOLVED
GROSS
BETA
AS

CS-137
(PC/L)

(03515)

2.7

3.2

SUS
PENDED
GROSS
BETA
AS

CS-137
(PC/L)

(03516)

<.4

<,4

DIS
SOLVED
GROSS
BE1A

AS SR90
/Y90
(PC/L)

(60050)

2.2

8.5

SUS
PENDED
GROSS
BtTA

AS SR90
/Y90
(PC/L)

(80060)

<.«

<.«



ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES 623

Samples are collected at sites other than gaging stations and partial-record stations to give better areal 
coverage in a river basin. Such sites are referred to as miscellaneous sites.

WATER QUALITY DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

DATE

$Pfc- OI8»
CIFIC NON- 018- SOLVED

IN8TAN. CON* COLOR CAR. SOLVED HAS- 018*
TANEOU8 DUCT- AIR (PLAT* HARD* BONAT6 CAL- NE» SOLVED

018- ANCE TEMPER- TEMPER- .1NUM- NESS HARD- CIUH SIUM SODIUM
TIME CHARGE (MICRO- ATURE ATURE COBALT (CA.M6) NESS (C*> (M»> (NA)

(CF8) MHOS) (DES C) (DCS C) UNITS) (H6/L) (M6/L) (M6/L) tMG/L) (M6/L)
(00061) (00095) (00020) (00010) (00000) (00900) (00*02) (00915) (0092$) (009)0)

OCT , 1975 
IS... 1

OCT , 1975 
15... 155

OCT , 1975 
16... 1*3

OCT , 1975 
15... 155

OCT , 197S 
IS... 121

OCT , 1975

05242S02 • CROW w|NB RIVER NEAR AKELEV MINNESOTA (LAT 46 57 01 LONG 094 4« 26.01)

29 340 3.5 11.0 1 160 0 38 15 3.6

05242965 • BENDER C"EEK NEAR HUNTERSVILLI. MN (LAT 46 49 47 LONG 09« 50 17,01)

3.7 270 6.0 8.5 IS 120 0 37 7.9 »S

05242990 • CROW "ING RIVER MR HUNTERVILLE MN (LAT «6 «9 23 LON8 09« 52 IB)

10« 310 8.0 7,0 5 ISO 0 35 14 1,1

05242998 • 'I8H CREEK NEAR PONSFORD MINNESOTA (LAT 46 SB 12 LONG 095 24 50,01)

,50 360 3,0 6,5 22 220 0 57 20 .0

0524J002 * SHELL RIVER NEAR PON8FORD MINNESOTA (LAT 46 56 SO LONG 095 24 J8.01)

4,0 280 3.5 7,5 5 ISO 0 31 IB ,0

OS243100 • SHELL RIVfK NEAR PARK RAPIDS MINNESOTA (LAT 46 51 4$ LONG 095 11 90.01)

5,4 430 10.0 7,0 25 230 SB 21



624 ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES--Continued 

WATER QUALITY DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

	018- 018* OJS-
SODIUM SOLVED 018* 018- SOLVED SOLVED

AOo PO- *LK». 018- SOLVCO SOLVED DJS- 80LI08 801108
80RP- TA8» LINITY SOLVED CHLO* PLUO- SOLVED <RE*I« (SUM Qf

PERCENT TION siUM AS 8ULFATE RlOE RIDE SILK* DUE AT CON8U-
SODIUM RATIO (K) CAC03 (804) (CD (F) (8102) 160 C) TUENfSJ

DATE (MG/L) (MS/L) (MC/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L)
(00932) (00031) (00935) (00<ltO) (00015) (00940) (00950) (00955) (70300) 170101)

OS242502 • CROW wJNC RIVER NEAR AKELEV MINNESOTA (LAT 46 ST 0} I.ON6 094 48 2* ( 0l)

OCT , 1975 
15.,, S .1 US 171 2,0 1.0 .1 15 175 17?

05202985 • BENDER C*EEK NEAR HUNTER8VILLE, MN (LAT 46 49 47 IONS 094 50 17,01)

OCT , 1975
15... 1 ,0 .8 130 1.4 1.0 .1 12 146 1V»

05242990 - CROW «!*& RIVER MR HUNTERVILLE HN (LAT 46 09 23 LONG 094 52 18)

OCT , 1975
16... 2 ,0 1.2 155 .1 1,0 ,1 10 156 154

05242998 - PISH C*EEK NEAR PON8FORO MINNESOTA (LAT 46 5» 12 LONG 095 24 50.01)

OCT , 1975 
15... 0 ,0 2.0 226 .0 1,1 .1 19 212 2)1

01243002 • SHELL, *IVER NEAR PONSFORO MINNESOTA (CAT 46 56 SO IQNG 095 24 38.01)

OCT , 1975
15... 0 .0 2.2 161 .0 1.1 .0 17 177 166

05243100 - SMELL, RIVER NEAR PARK RAPIDS MINNESOTA (LAT 46 51 45 LONG 095 11 30.01)

OCT , 1975
16... 1 .0 1.7 244 ,4 1,5 ,1 12 280 242



ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES--Continued 625 

WATER QUALITY DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

TOTAL
018* DI8* VOU*- TOTAL KJEL-

SOLVED SOLVED TILE NITRITE OAHL TOTAL DIS- TOTAL TOTAL
SOLIDS SOLIDS FILT* PLUS NJT«0» PMOS- SOLVED TOTAL MAN- ORGANIC
(TONS (TONS RABLC NITRATE BEN PMORUS BORON IRON GANESE CARBON
PER PER RESIDUE (N) (N) (P) (B) (FE> (MM) (C)

DATE AC«FT) DAY) (MG/L) («C/L) (HC/L) (M«/D (W6/L) CU6/L) (WG/L) -(N(?/L)
(70J03) (70J02) (00520) (00630) (00*15) (00*65) . (01020) (OtO«S) (010$$) (006«0)

05242502 • CROM t*IN6 RIVER NEAR AKELIV MINNESOTA (LAT tt» $7 03 LONG 09« 40 26,01) 

OCT , 1«75
is... ,aa 13.9 75 .05 .03 ,o« a 100 10 •-

05Z«2tSS • BENDER C«EEK NEAR HUNTERSVILLEi HN (LAT a* «9 47 LONG 0*4 50 17.01)

OCT , 1»75 
II... .20 1.4* 6* .03 ,5« .05 * 450 60 ••

05242990 • CRQW MJN6 RIVER NR HUNTERVILLC »N (LAT 46 49 23 LONG 094 52 16)

OCT , 19T5 
16... ,21 43,S 64 .05 .71 .04 10 SO 70 7.«

0524299S • PISH CRECK NEAR PQNSPORD HINN|SOTA (LAT 4* 58 12 LON6 095 24 $0,01)

OCT , 1975 
IS... ,32 .11 96 .05 ,88 .02 10 890 100 ••

05243002 • SHELL RIVfR NEAR PDNSPORD MINNESOTA (LAT 46 56 50 LONG 095 24 39.01)

OCT , 1975 
15... .24 1.93 73 .00 1,1 .OS 20 120 20 «

05243100 • SHELL RIVE* NEAR PARK RAPIDS MINNESOTA (LAT 46 51 4S LONC 095 11 40.01)

OCT , 1971 
»»,.. .14 3.*9 106 .02 .49 ,04 20 820 90 ••



626 ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES--Continued 

WATER QUALITY DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

SPE- Oil* 
CIFIC . NON- * DIS. IOLVIO

JNSTAN. CON- COLOR CAR- SOLVED MAS- uis-
TANEOUi DUCT* AIR (PLAT- HARD* BONATi CAL* NE* SOLVfcO

018- ANCE TEHPER- TEMPER- INUM- NESS HARD* CXUH HUM «UOIUM
TIME CHARGE (MICRO* ATURE ATURE COBALT (C*» M6) NES3 (CA) (M6) (NA)

DATE tCFS) MHOS) (DEC C) (DEC C) UNITS) (MS/U (MG/L) tM6/L) CMB/L) C*SVL)
(00061) (00095) (00020) (00010) tOOOBO) (00900) (00*02) (00915) (00925) (00930)

05203250 * 8LUEBERRY CREEK AT MENAH6A, MINNESOTA (LAT 46 «S it LONG 095 Oft 01,01)

OCT , 1975 
16... 1125 21 000 7,0 6,5 20 270 0 72 21 1«S

05243260 • SMELL RIVER NEAR HUSSARD MN ABOVE FISHHOOK RIVER (L«T 4* 09 06 LON« 095 01 99.01)

OCT , 1975 
15... 1300 16 365 1,0 8.5 17 200 0 51 1» 1,7

0$2437t2 * FISHHOOK RIVER NgAR PARK RAPIDS MINNESOTA ILAT 46 »2 «8 LONG 09S Oi 02,01)

OCT , 1975 
15... 1500 41 285 5.0 9.0 5 170 0 40 16 1,7

05203720 - STRAIGHT RIVER AT OSAGE MINNESOTA (LAT 46 59 1« LONG Off 1$ OS.Ot).

OCT , 1975
15... 1520 27 340 S.S 10,5 0 190 0 <•$ 19 ,1

05243725 • STRAIGHT RIVER NEAR PARK RAPIDS, MN (LAT 46 92 10 LONG 095 03 56,01)

OCT , 1975
16... 1330 58 390 9.5 6,0 a 220 3 55 19 1.2

0524J740 - LONG LAKE OUTLET AT HUBSARD, MN (LAT 46 $0 28 LONG 09S 00 44,01)

OCT , 1975
15... 1120 17 255 3.0 11.0 2 100 0 31 16 1.0

05243S05 * SHELL RIVER NEAR SEB&KA MINNESOTA (LAT 46 47 16 LONG 099 01 02.01)

OCT , 1975
16... 1315 182 380 9,0 9.0 7 180 0 05 it) 1.9

05241830 » SHELL RIVER NR NIHRQO HN (LAT 06 06 26 LONG 094 53 21)

OCT , 1975 
1<>... 1605 225 3BO 11,5 8.0 7 180 0 45 17 1.7

05243891 • BIG SNAMP CREEK NEAR MCNAHCA (LAT 06 02 37 LONG 090 08 27*01)

OCT , 197S 
16,,. 12«5 3.0 300 6,0 0.0 00 160 0 46 10 1.8

05240205 - CAT RIVER AT NIMROO MINN (LAT 06 37 «6 LONG 094 S3 0«)

OCT , 197S 
16,.. 1050 13 065 12.0 5,5 20 230 0 65 lt> 4.6

OS200295 • FARNHAH C«EEK NEAR ALDRICH MINNESOTA (LAT 06 30 27 LONG 094 «7 34.01)

OCT , 1975 
15... 1055 5.8 379 6.0 7.0 25 190 0 S3 13 5,1



ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES--Continued 627 

WATER QUALITY DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

01$. DIS* OIS.
SODIUM SOLVED OIS* OIS« SOLVED SOLV60

AD* PO- ALKA* OIS- SOLVED SOLVED OIS* SOLIDS SOLIDS
SORP* TAS* UNITY SOLVED CHLO* FLUO* SOLVED CRESI- (SUM OF

PERCENT TION SIUM »$ SULFATE RIDE RIDE SILICA DUE AT CONSTI*
SODIUM RATIO (K) CAC03 ($04) (CL) (F) (SI02) 180 C) TUENTSJ

DATE (MS/D (*G/D (MG/D (*G/L) (HG/D (*G/L) (MG/D (*WD
(00932) (OOt)l) (00935) (OOfllO) (00945) (00940) (00950) (00955) (70*00) C7030U

OS2432SO • 8LUEBERRV CREEK AT MfcNAHGA, MINNESOTA (LAT 46 45 31 LONS 095 06 01,01)

OCT , 1975 
16... 1 .0 1.7 272 2,3 2,0 ,1 13 287 278

01243260 • SHELL RIVER NEAR HUBBARD *N ABOVE FISHHOOK RIV&R (LAT 44 49 «S LONG 095 01 58,01)

OCT , 1975 
»5... 2 ,1 1.4 211 1.7 2.4 .1 2.7 229 206

05243712 * FISHHOOK RIVER NEAR PARK RAPIDS MINNESOTA (LAT 46 $2 42 LONS 095 0« 02,01)

OCT , 1975 
15... 2 .1 1,7 167 2.6 3,5 ,1 8.8 161 179

05243720 • STRAIGHT RlVfR AT OSAGE MINNESOTA (LAT «* 35 1« LONS 09S IS 08,01)

OCT , 1975
15... 0 .0 1,6 193 2.« 1.4 .1 11 200 196

OS2«372f • STRAIGHT RIVER NEAR PARK RAPIDS, MN (LAT «6 $2 30 LONG 095 03 56.01)

OCT , 1975
16... 1 .0 4.6 212 3.7 1.9 ,1 12 227 222

OS243740 • LONG LAKE OUTLET AT HUBBARD, MN (LAT 46 50 28 LONG 095 00 44,01)

OCT , 1975
15... 1 .0 1.2 144 3,4 . 2.6 ,1 11 161 ISi

05243805 * SHELL RIVER NEAR SEBEKA MINNESOTA (LAT 46 47 16 LONG 095 01 02.01)

OCT , 1975
16... 2 .1 1.6 }«7 2.0 2.4 .1 5.6 192 187

05243830 • SHELL RIVER NR NIMRQD MN (LAT 46 AS 26 LONG 094 53 21)

OCT , 1975 
16... 2 .1 1,6 187 2,6 2.S ,1 6.0 19* 189

052«389| . BIG SMAMP CREEK NEAR MENAHQA (LAT 46 «2 37 LONG 094 48 47.01)

OCT . 1975 
16... 2 ,1 1.0 162 «.7 l.S .1 12 189 17*

05244205 • CAT RIVER AT NIMRQ0 MlNN (LAT 46 37 46 LONG 094 S3 04)

OCT , 1975 
16... 4 .1 1.3 237 2.1 2.6 .1 1« 260 2«9

05244295 • FARNHAM CREEK NEAR ALDRICM MINNESOTA (LAT 44 30 27 LONG 094 47 14.01)

OCT , 1975 
15... 6 .2 l.S 195 5.7 2.8 .1 14 225 213



628 ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES--Continued 

WATER QUALITY DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

TOTAL
01*- OIS- VOIA* TOTAL KJEL-

SOLVED SOLVED TILE NITRITE DAHL TOTAL DIS» TOTAL TOTAL 
SOLIDS SOLIDS HUT* PLUS NITRO- PHOS- SOLVED TOTAL MAN* ORGANIC
(TONS (TONS «ABLe NITRATE GEN PMQRUS BORON IRON CANES* CAMVQN
PER PER RESIDUE (N) (N) (P) (S) (Ft) (MN) (C)

DATE AC-FT) 0»V) (M0/L) (MQ/L) (MG/L) (M0/1.) (U6/U) (UG/D (UG/L) (««/L)
(70505) (70301) (00520) (00630) (00629) (00665) (01020) (01045) (010&S) (006*0)

05243250 * BLUEBERRV CREEK AT MENAH6A, MINNESOTA (LAT 06 45 II LONG 095 06 01,01)

OCT , 1975 
16.i* ,3» 16.0 181 .05 .22 .06 20 540 60 »•

0524S260 • SHELL RIVER NEAR HUBBARO MN ABOVE FISHHOOK RIvER (L»T «6 49 4* LONG 095 01 58.01)

OCT , 1975 
15... .31 22,S 79 .08 1.2 ,05 30 920 *0 •*

05243712 • FISHHOOK RIVER NEAR PARK RAPIDS MINNESOTA UAT 46 52 42 LDNG 095 02 02,01)

OCT , 1975 
15... .25 20.6 *0 .32 .63 .07 20 1JO 10 ••

05243720 • STRAIGHT RIVER AT 08AGE MINNESOTA (LAT 46 55 14 LONS 095 15 06.01)

OCT , 1975
15... .27 14,6 *5 .01 ,45 ,02 6 30 10 —

05243725 - STRAIGHT RIVER NEAR PARK RAPIDS* MN (I.AT 06 52 90 LONG 095 03 56.01)

OCT , 1975
16... .31 35.7 BS ,62 ,22 ,03 6 350 50 —

05203740 • LONG LAKE OUTLET AT HUBBARO, MN (LAT 46 50 2S LONS 095 00 44,01)

OCT , 1975
15... .22 7,43 *« ,05 .1* .01 20 30 4Q ••

05203605 • SHELL RIVER NfA» SEBEKA MINNESOTA (LAT 46 47 16 LONG 095 01 02.01)

OCT » 1975
16... ,26 90.3 80 ,13 ,34 ,04 10 110 40 7,0

05243630 • SHELL RIVER NR NIMROD MN (LAT 46 46 26 LONG 090 53 21)

DCT , 1975 
16.,, ,27 US 92 .15 .39 .02 20 150 10 ••

05243*91 • BIG 8"AMP CREEK NEAR MENAM0A (LAT 46 42 37 LONG 094 4S 27,01)

OCT , 1975 
16.,, .26 1,96 76 .04 .76 .09 20 1100 230 «

05244205 • CAT RIVER AT NJMROD MINN (LAT 46 37 46 LONG 094 53 04)

OCT , 1975 
16... .35 9.55 114 .15 ,59 ,03 10 700 100 ••

05200295 • FARNHAM C*EEK NEAR ALORICH MINNESOTA (LAT 46 30 27 LONG 094 47 34,01)

OCT , 1975 
15... .31 3.5* *1 .07 .71 .04 50 660 140 ••



ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES--Continued 

WATER QUALITY DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

629

DATE

SPE 
CIFIC

1NSTAN. CON. 
TANEOUS DUCT.

DIS- ANCE 
CHARGE (MICRO'

AIR 
TEMPER- TEMPER- 1NUM
ATURE ATgRE

COLOR 
(PLAT.
1NUM. 
COBALT

HARD* 
NESS 
(CA,MG)

NON- 
CAR 
BONATE 
HARD 
NESS

DIS 
SOLVED 
CAL 
CIUM 
(CA)

DIS 
SOLVED
MAG 
NE 
SIUM 
(MG)

DIS 
SOLVED 
SODIUM 
(NA)

MHOS) (DEC C) (PEG C) UNITS) (MG/L) (MG/L) (MG/L) (M8/L) (MG/L) 
(00061) (00095) (00020) (00010) (00060) (00900) (OQ902) (00915) (00925) (00910)

05244412 • REDEYE RIVER NEAR NJMROO MINNESOTA (LAT ttfr 37 45 LONG 095 00 2t>,01)

OCT , 1*75 
I*,., 0835 14 SSO 1.5 6,0 IS 290 0 76 2<i 

05244400 » LSAF RIVER NEAR ALORIC«» MN (LAT 06 27 25 LONG 094 50 29)

OCT , 1975 
16,.. 0900 105 465 5.0 6.0 10 260 0 66 21 

05244491 • SWAN CRtEK NEAR ALORICH MINNESOTA (LAT 06 24 00 LONG 094 4$ 36,01)

OCT , 1975 
IS... 1310 6,2 580 6.0 7,0 16 200 0 57 15

OCT , 1975 
16... 1340 4«3

05244495 - C«0« WING RlyER NR STAPLES, MINN. (LAT 46 22 06 LONG 090 03 50) 

345 13.0 6,0 6 190 0 46 16

7.9

4,2

i.S

2,1

DATE

SPE 
CIFIC 
CON. 

TANCOUS DUCT.
PIS* ANCE 

TIME CHARGE 
(CCS)

AIR 
TEMPER. TEMPER.
ATU»E . ATURE

COLOR 
(PLAT* HARD- 

NESS
COSALT

NON- 
CAR 

BONATE 
HARD.
NESS

PIS* SOLVtO
SOLVED MAG*
CAL* NE-
C1UM SIUM
(CA) IMG)

MHOS) (UNITS) (OEG C) (DEC C) UNITS) (MG/L) (MG/L) (MG/L) 
(00061) (00095) (00400) (00020) (00010) (00060) (00900) (00902) (00915) (00925)

AUG , 1976 
19... 1300

05270000 " NORTH FORK CROW RIVER NR ftQCKFQRO, MN (LAT 45 05 44 LONG 093 47 19.01)

25 650 0,7 34,0 26,5 330 IS 77



630 ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES--Continued 

WATER QUALITY DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

DATE

DIS*
SODIUM SOLVED

AD* PO* ALKA 
SDRP- TA8<

PERCENT TION 
SODIUM HATIO

8IUM 
(K)

DIS* DIS.
018* DIS* SOLVED SOLVED

DIS* SOLVED SOLVED DIS* SOLIDS SOLIDS
LINITV SOLVED CHLO* FLUO* SOLVED (RESI* (SUM

AS 8ULFATE RIDE 
CACOJ (804) (CD

RIDE SILICA DUE AT CONST!* 
CSI02) ISO C) TUCNTSJ

(MG/L) («G/D (MG/D (MS/L) (MG/L) (MG/L) (MG/D '
(00932) (00951) (00935) (00410) (00949) (00940) (00950) (00959) (70300)' (70)0})

DCT , 1975

05244412 • REDEYE RIVER NEAR NIMROD MINNESOTA (LAT 46 37 48 LONG 095 00 26,01)

§ ,2 3.0 308 ,3 6,4 ,1 10 331 317

05244440 * LEAF RIVER NEAR ALDRICH, MN (i.AT 46 27 25 LONG 094 50 29)

OCT , 1975 
1*.., 3

OCT , 1975 
15... 2

OCT , 1975 
16...

.1 2,2 258 9,5 7.3 .1 S.8 286 276

05244491 • SWAN CRtEK NEAR ALDRICH MINNESOTA (LAT 46 24 OS LONG 094 49 36,01)

.0 1,4 210 1.6 1.9 .1 13 234 21* 

05244495 • CROW KING RIVER NR STAPLES, MINK. (LAT 46 22 06 LONS 094 4J 50)

.1 1.7 195 2.6 2.S ,1 6,5 204 197

DATE

DIS 
SOLVED
SODIUM PERCENT TION 
(NA) SODIUM RATIO

(MG/L)

SODIUM SOLVED
AD* PD- ALKA* DIS.

SORP* TAS* LINITV SOLVED CHLO*
SILJM 
(K)

AS 8ULFATE RIDE 
CACOJ (804) (CD

DIS. DIS* 
SOLVED SOLVED 

FLUO* 
RIDE
(F)

DIS* 
SOLVED

DIS* SDLIDS 
SOLVtD (RESI* 
SILICA DUE AT 
(SI02) 180 C)

(MG/D (MG/D (MS/L) (H6/D (MG/L) (MG/L) (MG/L)
(00930) (00932) (00931) (00955) (00010) (00945) (00940) (00950) (009S5) (70300)

05276000 • NORTH FORK CROb RIVER NR RQCKFORD? MN (LAT 45 05 «4 LONG 093 47 IS.01)

AUG , 1976
21 12 .5 5.2 313 40 22 4Q7



ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES--Continued 

WATER QUALITY DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

631

DATI

DIS« OIS. 
SOLVED SOLVED

VOLA. TOTAL
TOTAL 
KJEL-

SOLIDS SOLIDS FILT«
TILE NITRITE OAML

PLUS NIT«D« 
GEN(TONS (TONS RAILE NITRATE

PER PER RESIDUE (N) (N)
AC«FT) DAY) (MG/L) (MG/L) (MG/L)

TOTAL
PHDS*

D1S- 
SOLVED

PHORUS BORON 
(P) (8)

TOTAL TOT*l
TOTAL MAN* ORGANIC
IRDN GANESE CARSON
(Ft) (MN) (C)

(UG/L) (UG/L> (UG/L)
(70303) (70302) (00520) (00650) (00625) (00665) (01020) (0100$) (0*055) (Q06»0)

05244412 • BEDEYt RIVER NEAR N!MHQD MINNESOTA UAT lib 37 46 LONG 095 00 26,01)

OCT , 1975 
16... ,«S 13,2 1«5 .19 ,55 .17 20 3«0 30

052«««AO . LEAF RIVER N£AR ALDPICH, MN (I.AT 06 27 25 LONG 0»« 50 29)

OCT , 1975 
!*>,., .»' •!.! 121 .30 .22 ,0« 30 270 90

05249491 . SWAN CREEK NEAR ALDRICM MINNESOTA (LAT 06 2« OS LONG 09« 05 36.01)

OCT , 19T5 
IS... .32 3.97 110 .09 .39 .00 20 630 200

OCT , 1975 
16... ,28 266

05204495 » CROW *I*6 RIvER NR STAPLES* MJNN, ((.AT 46 22 06 LONG 094 43 SO)

36 .02 .05 .03 20 270 60 9.5

DATE

DIS 
SOLVED DIS. ois- 
SOLIDS SOLVED SOLVED 

(SU«* OF SOLIDS SOLIDS 
CONST!- (TONS (TONS 

PERTUENTS) 
(MG/L) AC.FT)

PER 
DAY)

VDLA. TOTAL
TILE NITRITE

FILT« PLUS
8*816 NITRATE

RESIDUE (N)

TOTAL 
KJEL-
DAHL
GEN 
(N)

TOTAL
PH05-

DIS 
SOLVED

PHORUS BORON
(P) (B)

TOT»L
TOTAL WAN. 
IRON 
(FE)

(MG/L) (»G/L) (HG/L) (MG/L) (UG/L) (UG/L) (UG/L)
(70301) (70303) (70302) (00520) (00630) (00625) (00665) (01020) (01045) (OlOiS)

05276000 • NORTH FORK CROW RIVER NR ROCKFORD, KN (LAT 05 05 44 LONG 093 47 IB.01)

AUG , 1976 
19... 001 .55 27.7 130 .02 .37 90 1700 310



632 ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES--Continued 

WATER QUALITY DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

DATE

AUG , 1976 
18.., 1530

SEP , 1976 
?9.,.. 1510

SEP , 1976 
29... 1020

AUG , J976 
IB... 1U30

AUG , $976 
18... 1300

UG • 1976 
17... 101$

AUG , 1976 
17,,, 1000

AUG , 1976 
18,,, 0900

UG , 1976 
19.,, 0630

AUG , 1976 
20... 1030

AU6 , 1976 
19... 1100

SPE 
CIFIC

INSTAN. CON- 
TANEOUS DUCT-
CIS- ANCE 

CHARGE («IC«0

	NON* DIS- SOLVED 
COLOR CAR- SOLVED MAG- 

AIR (PLAT- HARD- BPNATE CAL- N£. 
PH TEMPER- TEMPER- INUM. NESS HARD- CIUM SIUM 

ATURE ATURE 'COBALT (CA.MG) NESS (CA) IMG) 
MHOS) (UNITS) (OEG C) (DEG C) UNITS) (MG/L) (MG/L) (HG/L) (Mft/L)

(00061) (00095) (00400) (00020) (00010) (00080) (00900) (00902) (00915) (0092$)

05267580 - SPUNK CREEK NEAR ROYALTON, "INN. (LAT 45 a? 04 LONG 094 18 54)

,53 440 9,4 35,0 27.0 15 220 17 $2 

05267980 - PLATTE RIVER NR LITTLE PALLS, MN (LAT 45 55 31 LON6 094 15 35)

3.2 320 -. 26.0 11.5 70 ISO 6 34

05268000 - PLATTE RIVEP AT ROVALTON, MINN, (LAT as 50 43 LONG 094 i; ao)

3.8 280 — 17,5 12,5 17 150 14 38 

05260700 - LITTLE POCK CREEK AT RICE, MN (LAT 45 45 48 LONG 094 12 15,01)

7.6 290 9.7 35,0 18.5 5 UO 6 40 

05269800 - wATAB RIVEN) NEAR SARTELL, MN (LAT 45 37 09 LONG 094 13 38.01)

5,3 400 8.5 35.0 24,0 15 200 26 47 

05270230 - SAUK HIVER AT NEW MUNICH, MN (LAT 45 17 32 LONG 094 45 39,01)

13 500 8,1 18,0 18,5 18 230 15 48 

05270350 - SAUK RIVEP. NEAR FARMING, MN (LAT 45 29 56 LONG 094 37 44.01)

17 560 8.5 2«,5 22,0 12 260 21 61

05270440 - SAUK RIVER AT COLD SPRINGS, MN (LAT «s 27 22 LONG 094 as ii.oi)

71 380 9.7 24.0 22.0 22 200 26 43 

05274000 - ELK RIVER NEAR ST. CLOUD, MN (LAT 45 35 13 LONG 094 02 24.01)

2.5 396 8,2 29,0 24.0 3 190 24 50 

05274350 - BRIGGS CREEK NEAR CLEAR LAKE, MN (LAT 45 30 57 LONG 093 55 29.01)

1.2 320 7,7 .- 20,0 15 170 5 49 

05274390 - ELK RIVER ABOVE BIG LAKE, MN (LAT 45 22 46 LONG 093 46 41,01)

4.6 322 8.5 29.5 26,0 160 25 38

23

15

13

10

21

26

26

22

17

12

17



ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES--Continued 633 

WATER QUALITY DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

01$. DIS.
SODIUM SOLVED 018- DI3» SOLVED

019- *0- PO. ALKA- OIS. SOLVED SOLVED DIS- SOLIDS
SOLVED SORP. TAS* LWTY SOLVED CMLO- FLUO. SOLVED (RESJ»
SODIUM PERCENT TION SIUM AS SULMTE RIDE RIDE SILICA out AT 
(NA) SODIUM RATIO CM CAC03 (SQd) (CD (F) csioz) iso o

DATE (MG/L) (M6/L) (M6/L) (M6/L) (MG/L) C*6/L) (MG/L) (MG/L) 
. (00»30) (00932) (00931) (00*35) (00410) (00945) (00900) (00950) (00955) (70300)

05267580 • SPUNK CHEEK NEAR ROYALTON, MINN. (LAT 45 47 00 LONG 094 16 54)

AUG , 1976 
IS... 6.7 6 .2 3.5 206 24 7.6 ,2 7.3 246

05267980 • PLATTE RIVER NR LITTLE FALLS, MN (LAT 05 55 31 LONG 094 15 35)

SEP , 1976 
29... 9.9 13 .4 ?,» }41 13 9.7 ,2 3.5 184

0526SOOO . PLATTE RIVER AT ROYALTON, MINN. (LAT 45 so 43 LONG 094 17 ao>

SEP , 1976 
29,., 7.3 9 .3 3.2 135 20 4,7 ,2 3,3 17*

05268700 • LITTLfc ROCK CREEK AT RICE, MN (LAT ab 45 48 LONG 094 12 li.Ol)

AUG , 1976 
18... 4.7 7 ,2 1.0 135 11 3.0 ,2 12 166

05269600 * MATAB RIVER NEAR SARTELU MM (LAT «<S 37 09 LONG 094 13 38.01)

AUG , 1976
16... 9.3 9 .1 2.5 I7i 24 12 ,2 5.3 227

05270230 * SAUK RIVER AT NEW MUNICH, MN (LAT 45 37 32 LONG 094 45 39.01)

AUG , 1976
17... 25 19 ,7 5,4 212 30 28 . ,3 9,9 307

05270550 . SAUK RIVER NEAR FARMING, MN (LAT 45 29 S6 LONG 094 37 44.01)

AUG , }976
17... 21 IS ,6 4,6 239 31 26 ,3 15 326

05270440 . SAUK RIVER AT COLD SPRINGS, MN (LAT 45 27 22 LONG 094 25 21,01)

AUG , 1976
18... 12 11 ,4 a.l 172 25 16 ,2 8.8 247

05274000 • ELK RIVER NEAR ST, CLOUD, MN (LAT 45 35 13 LONG 094 02 24.01)

AUG , 1976 
1^.., 7.6 8 .2 2,0 171 14 9,2 ,2 13 225

05274350 • BRIGGS CREEK NEAR CLEAR LAKE, MN (LAT 45 30 57 LONG 093 55 29,01)

AUG , 1976 
20... 3.3 4 ,1 ,9 167 6,1 3,6 ,2 20 194

05274390 • ELK RIVER ABOVE BIG LAKE, MN (LAT 45 22 46 LONG 093 46 41,01)

AUG , 1976 
1'.,. 4,7 6 .2 1,9 140 15 8,0 ,2 7,8 193



634 ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES--Continued 

WATER QUALITY DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

018* TOTAL
SOLVED OIS* OIS» VOLA* TOTAL KJEL*
SOLIDS SOLVED SOLVfcD TRE NITRITE DAHL TOTAt DIS» TOT'AL
(SUM QF SOLIDS SOLIDS FILT. PLUS NITRQ- PHOS- SOLVED TOTAL MAN.
CONSTI- (TQNS (TONS RABLE NITRATE GEN PHORUS BORON IRQN GANtSt
TUENTS) PER PER RESIDUE (N) (N) (P) (B) (FE) (MN)

DATE (MG/L) AC.FT) DAY) (MG/L) (MG/L) (MG/L) (MG/L) (UG/L) (UG/L) (UG/L)
(70501) (70503) (70503) (00520) (00630) (00625) (00665) (01020) (04045) (01055)

05267580 - SPUNK CHEEK NfAR ROYALTO*, MINN, (LAT 45 (17 00 LONG 090 18 54)

AUG , 1976 
1«... 249 .35 .55 79 ,04 .40 *0« 50 1500 260

o

05267980 • PLATTE RIVER MR LITTLE FAILS, MN (LAT 45 55 31 LONG 094 IS 35)

SEP , 1976 
29... 173 ,25 1.62 61 .00 2.2 ,16 70 1200 400

052*8000 • PLATTE RIVER AT ROYALTON, MINN, (LAT 45 so 43 LONC 094 n «o)

SEP , 1976 
29.,, 171 .33 1,81 JO ,04 1.0 .05 50 260 SO

05269700 - LITTLE ROCK CREEK AT RICE, MM ({.AT <i5 45 48 LONG 094 12 15.Oi)

AU6 , J976 
18... 163 .23 3.«f 70 1.4 .34 .OS 20 320 100

05269800 « *ATAS HlVfS NEAR SART&LLr HN (CAT 45 37 09 LONG 094 13 39.01)

AUG , 1976 
IB... 228 .31 3.25 126 .05 ,40 .06 60 230 60

OS270230 " SAUK RIVER AT NEW MUNICH, MN (LAT 45 37 32 LONG 094 45 39.01)

AUG , 1976 
t7... 300 .42 11,1 96 .51 .92 1.6 90 220 ISO

05270350 - SAUK RIVER NEAR FARMING, MN (tAT 45 29 56 LONG 094 37 44,01)

AUG , 1976
17... 328 ,44 15,3 «ei ,79 ,99 .96 50 1300 180

05270440 * SAUK RlVCR AT COLD SPRINGS* MN (LAT 45 27 22 LONG 094 25 21.01)

AUG , 1976
18... 235 .34 47.6 81 .01 3.0 .45 60 300 100

05274000 - ELK RIVER NEAR ST, CLOUD, MN (LAT 45 35 13 LONG 094 02 24,01)

AUG , 1976
19... 216 ,31 1,56 41 ,55 ,67 ,11 20 330 230

052743SO • 9RIG6S CREEK NEAR CLEAR CAKE, MN (tAT 45 30 S7 LONG 093 55 29,01)

AUG , 1976
20... 196 .26 .64 75 .25 .20 .06 20 550 420

OS274390 • ELK RIVER ABOVE BIG LAKE, MN (tAT 45 22 46 LONG 093 46 41.01)

AUG , 1976 
19.,, 177 ,26 2.41 91 ,46 ,43 ,07 20 280 200



ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS SITES--Continued 

WATER QUALITY DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

635

DATE
TIME

IN8TAN- 
TANEOUS

ois-

CIFIC 
CON 
DUCT 
ANCE

CHARGE (MICRO-
(CFS) MHOS)

AI»
TEMPER 
ATURE 
(DEC C)

TEMPER 
ATURE 
(DEG C)

COLOR 
(PLAT- 

. INUM. 
COBALT 
UNITS)

HARD 
NESS 
(CA,MG) 
(MG/L)

NON- 
CAR 

BONATE 
HARD 
NESS 
CMG/L)

015- 
8QLVKO 
CAL 
CIUM 
(CA) 

(MG/L)

OIS- 
SOLVfcO 
MAG- 
Nt- 
51UM 
IMG) 

(MG/L)
(00061) (00095) (00400) C00020) (00010) (00000) (00*00) (00903) (60915) (60925)

AUG , 1976 
19... 1030

AUG , 1976 
19,,. 0930

AUG , 1976 
20,., 1300

05274470 • SNAKfc RIVER NEAR ORROCK, MN (LAT 45 25 47 LONG 093 47 54,01)

2,« 405 6,4 29,5 17,0 7 210 19 63 1J 

05274700 . ST, FRANCIS RIVER AT SANTIAGO, MN (LAT 45 32 30 LONG 093 48 50)

1,2 300 8,4 29.0 24.0 3 150 29 41 12 

05274900 - ST, FRANCIS RIVE» NEAR BIG LAKE, MN (LAT 45 23 07 LONG 093 44 02)

260 8,4 3«,0
018- 

SODIUM SOLVED
AO- PO* ALKA

25.0 8 150 2 40 1
DIS-

OIS- OIS- SOLVED 
DIS- SOLVED SOLVED DIS- SOLIDSDIS 

SOLVED SOR»- TAS- LINITY SOLVED CHLO- FLUO- SOLVED (HESI^ 
SODIUM PERCENT TION SIMM AS SULMT6 RIOE RIOC SILIC* DUE AT 
(NA) SODIUM RATIO (K) CACOJ (804) (CD (F) (SI02) 180 C) 

DATE (MG/L) (MG/L) (MG/L) (M8/L) (MG/L) (MG/L) (MG/L) (MG/L) 
(00930) (00932) (00931) (00935) (00410) (00945) (00940) (00950) (00955) (70300)

AUG , 1976

05274470 • SNAKfc RIVER NEAR ORROCK, MN (LAT 45 25 47 LONG 093 47 54,01)

» 3 ,1 1,0 192 12 2.1 ,1 18

05274700 - ST. FRANCIS RIVER AT SANTIAGO, MM (LAT 45 32 30 LONG 093 48 50)

AUG , 1976 
I'... 4,7 1.5 123 23 6,4 ,1 12 186

05274900 - ST. FRANCIS RIVER NEAR BIG LAKE, MN (LAT 45 23 07 LONG 093 44 02)

AUG , 1976 
20... 3,4 ,1 ,9 143 11 .2

DIS- TOTAL
SOLVED DIS- DIS- VOLA- TOTAL KJEL-
SOLIDS SOLVED 80LVED TILE NITRITE DAHL TOTAL DIS- TOTAL
(SUM OF SOLIDS SOLIDS FlLT- PLUS NITRO" PMOS- SOLVED TOTAL MAN-
CONSTI- (TONS (TONS RA9LE NITRATE GEN PMORUS BORON IRON 6ANt»R
TUENT8) PER PER RESIDUE (N) (N) (P) (9) (Ft) (MN)

DATE (MG/L) AC-FT) DAY) (M<;/L) (MG/L) (MG/L) ( MG/L) (UG/L) (UG/L) (UG/L)
(70301) (70303) (70302) (00520) (00630) (00625) (00665) (01020) (01045) (01053)

05274470 - SNAKt RIVER NEAR ORROCK. MN (LAT 45 25 47 LONG 093 47 54,01)

AUG i 1976 
19,,, 228 ,34 1,67 97 ,47 ,07 ,08 30 3900 470

05274700 - ST, FRANCIS RIVER AT SANTIAGO. MN (LAT 45 32 30 LONG 093 48 50)

AUG , 1976
19... 174 ,25 ,63 71 ,24 ,13 ,10 30 880 570

05274900 - ST, FRANCIS RIVER NEAR BIG LAKE, MN (LAT 45 23 07 LONG 093 4« 02)

AUG , 1976
20... 170 ,23 7,11 48 ,12 ,74 ,13 20 590 230



636 ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS LAKE SITES

WATER QUALITY DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

SPf*
CIFIC NON.
CON- COLOR CAM* TOTAL

OATE
TIME DEPTH 

(FT) 
(00003)

471930092084501 •

JUN ,*•'..'.

AUG
*••.'.

1976 
1030

1030.

7.0 

7.0

472611091291901 •

JUL , 
13..'.

1976 
0917 7,0

472730091474001

JUL ,. 1976 
1000 T.O

.472749091511701

JUL , 
14..'.

1976 
0935 7.0

472954091475802 •

*&.:. 1976 
1000 3.0

473007091492101 •

JUN ,
*«..'. 

AUG5o..'.

1976 
1100

1245

3,0

3.0

4730390*1382602 •

JUL , 
13...

1976 
1000 I.O

473134092094501

JUN , 
17'..,

AUG**" 

*3...

1976 
1050 
1100 
1130

1050

3.0 
10 
20

3.0

4731S009208160'2

JUN , 
17..,

I?:;:
1976 

1205 
1210 
1230

3.0 
6.6 

13

DUCT* AIR 
ANCE PH TEMPER* 
(MICRO* ATUR6 
MHOS) (UNITS) (DEC C) 
(00095) (00400) (00020)

(PLAT* TUR*
TEMPER* INUM. BID* 
ATURE COBALT ITY 
(DEC C) UNITS) (NTU)
(00010) (00060) (00076)

< WHITEFACE RES, L"F*1* AT SUPERIOR NAT FOR MN (LAT

55 6.8

59 7.3

CL00UET LAKE, LCT*1

.54 7,2

• PINE LAKE, LPN-1,

54 7,9

• LONG LAKE, LL*1,

46 7.1

SEVEN BEAVER LK, 189

34 5.7

SEVEN SEAVER IX, LSS

• 35 5.7

56 7,0

GREENWOOD LAKE* LSD-

36 6.4

• COLBY LAKE, LCY*1,

121 6.6 
110 6.8 
120 6.5

183 7.4

* COLBY LAKE, LCY-2,

120 6.6 
132 6.8 
146 6,9

21.0 

24,0

22.0

23.0

170 

110

47

2 

2

Dis* HARD* BONATC CAL-
SOLVED NESS HARD* CIUM 
OXYGEN (CA,M9) NESS (CA) 
CM6/L) CHS/L) (*G/U CMG/L) 

(00300) (00900) (00902) C009U)

19 30 LONG 092 06 45.01)

7.7 32 12 

6,5 31 12

6.4 

7,0

, AT SUPERIOR NAT FOR MN (LAT 47 26 11 LONG 091 29 19.01)

20,0 20.0

AT SUPERIOR NAT FOR

22.0 20.0

AT SUPERIOR NAT FOR

21.8

•2, AT

20.0

•1, AT

20.0

20.0

SUPERIOR NAT

20.5

SUPERIOR NAT

20,5 

17.0

90

MN (LAT 47

45

MN (LAT 47

160

FOR MN (LAT

110

FOR MN (LAT

65 

170

2, AT SUPERIOR NAT FOR MN (LAT

20.0 21.0

AT SUPERIOR NAT FOR

13.0 
13.0 
13.0

24.0

18.0 
18.0 
14.0

24.5

AT SUPERIOR NAT FOR

13.0 
13.0
13.0

18,0 
16,0 
17,0

160

MN (LAT 47

65 
70 
75

90

MN UAT 47

75 
65 
65

3

27

2

27

3

47

2

47

3

6

7.9 27 6

30 LONG 091 47 40.01)

8.6 26 7

49 LDN6 091 51 17,01)

6.2 22 8

29 54 LONG 091 47 56,02)

6.2 16 5

30 07 LONG 091 «9 21. OU

6,3 18 3

7.0 24 11

-

-

-

3.5

3*5

47 30 39 LONG 091 36 26.02)

3

31

1 
1 
2

3

31

1 
2 
2

7.9 17 7

34 LONG 092 09 45.01)

6.5 54 21 
8.5 
4.3 41 7

7.0 63 44

50 LONG 092 08- 16.02)

8,5 56 24 
8.S
8.5 71 36

*.

14 
12 "

14 
31 "



ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS LAKE SITES 637

WATER QUALITY DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

DI8» TOTAL 
SOLVED MAG»
CAl* Him
CIUM SIUH 
(CA) (MB) 

t>ATi (M6/L) (M8/t> 
(00915) (00927)

471930092064501 -

JUN , 197* 
28... 7.0 3.5

AUG
*«'..'. *.9 , 3.«

472*11091291901 *

JUL , 1976 
13... 6.9

472730091074001

JUL , J976 
14... 5.*

472749091511701

JUL , 1976 
14..; 4,5

07295409147580? -

JUN , 1976 
24... J.J 2.S

073007091492101 -

JUN , 1976 
24..'. 3.3 2,4 

AUG 
SO..'. 4.4 3.1

073039091362*02 *

JUt , 1976 
13... 4,0 «•

473134092090501

JUN , 1976
IT,.; 12 s.e
17,., •« — 
17... 11 5.3

AUB 
23... 21

4731500920S1602

JUN , 197* 
17,.; IS 5.7 
17.., •« — 
17... 17 7,0

SOLVED TOTAL 
MAC- Po» AlKA* DIS- 
NE- TOTAL TAS* BICAR. UNITY SOLVED 
SIUM SODIUM SIUM BONATE AS SULFATE 
(MG) (NA) (K) (HC03) CAC03 (S04) 

(MG/L) (MS/L) (MG/L) (MG/L) (MG/L) (MG/L) 
(00925) (00929) £00937) (00400) (004(0) (00945)

. WHITEFACE RES, LWF.I,

3.5 18 

3.4 .9

AT SUPERIOR NAT FOR MN (LAT 47

1.2 24 20 11 

.2 24 20 7,1

DIS 
SOLVED DIS- 
CHLO- SOLVED SUS» TOTAL 
RIDE SILICA PENDED NITRITE 
(CD (8102) SOLIDS (N)~ 
(MG/L) (MG/L) (MG/D (MG/L) 

(00940) (00955) (70299) (00615)

19 30 LONG 092 08 45,01)

1,8 6,7 5 

1.7 3.6 2

t02 

,00

> CLOQUET LAKE, LCT.l, AT SUPERIOR NAT FOR MN UAT 47-26 11 LONG 091 29 19.01)

2.3 .. 25 21 5.6

• PINE LAKE, L?N»1, AT SUPERIOR NAT FOR MN (LAT 47 27

2.S

* LONG LAKE, U-1, AT

2,7

SEVEN BEAVER L«, LSB»2,

2,3 1,0

SEVEN BEAVER L«, U58«l,

2.4 1,0 

3.1 1.0

GREENWOOD LAKE, LCD-2,

1.8

« COL8V LAKE, LCY-1, AT

5.8 3,9 

3.2 3.6 

7,3

• COLBV LAKE, LCY-2, AT

5,7 4.J
• • •• 

7,0 4,3

— 23 19 4,6

SUPERIOR NAT FOR MN (LAT 47 27

— 17 14 8,1

AT SUPERIOR NAT FOR MN (LAT 07

.7 IS 15 4.7

AT SUPERIOR NAT FOR MN (LAT 47

,8 16 IS 4.0 

3.0 15 12 6,8

1.2 1.7 2

30 LONG 091 47 40,01)

1.2 1,8 0

49 LONG 091 51 17,01)

1.6 2.7 6

29 54 LONG 091 47 5S.02)

2.0 1.6 6

30 07 LONG 091 49 21,01)

1,7 1,2 16

1,6 2.0 4

.00

,00

,00

.01

.01 

.•9

AT SUPERIOR NAT FOR MN (LAT 07 30 39 LONG 091 38 2*. 02)

— 13 11 7,6

SUPERIOR NAT FOR MN (LAT 47 31

1,0 00 33 2* 

1.3 41 34 22 

•• 46 39 52

SUPERIOR NAT FOR MN (LAT 07 31

1.5 40 33 22 

llfl 40 33 22

1,7 5,2 . 4

34 LONG 092 09 05,01)

6,6 5,6 0 
0 

6,6 6.2 0

7.6 7.5 0

SO LONG 092 06 16.02)

6,3 5,9 6 
.. •• 6

9,4 5,9 8

.00

.02
-• 
.03

.01

,03 

.04



638 ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS LAKE SITES

WATER QUALITY DATA, WATER YEAR OCTOBER 19T5 TO SEPTEMBER 19T6

TOTAL
TOTAL TOTAL TOTAL KJEL- TOTAL 

NlTRITg AMMONIA ORGANIC OAHL TOTAL ORTHO 019* TOTAL TOTAL
PLUS NITRO- NITRO" MTRO. PHOS* PH05- TOTAL SOLVED MAN* TOTAL ORGANIC 

NITRATE GEN GEN GEN PHORUS PHflRUS IRON IRON 6ANC5E MERCURY CARSON PHENOLS 
(N) (N) (N) (N) (P) (P) (F|) tFE) (MN) (HG> (C)

DATE (MG/D CNG/D (MG/D (MG/D (NG/D (MS/I.) (UG/L) CUG/D (UG/D CUG/L) (MB/D cue/ui
(00&30) (00610) (00605) (00625) (00fc65) (70507) (01045) >• (01046) (01055) (71900) (00680) (31730)

471930092064501 • WHITEFACE RES* l*F-l, AT SUPERIOR NAT FOR MN (LAT 47 19 30 LONG 098 08 45,01)

JUN , 1976
28..'. .17 .12 1.1 1.2 .04 .02 1100 620 30 «.S 37 1 

AUQ
24... .00 .00 .90 ,90 .03 .00 880 264) 50 « 23 —

472611091291901 • CLOOUET LAKE, LCT.l, AT SUPERIOR NAT FOR MN (LAT 47 26 11 LONG 091 29 19.01)

JUL ,197*
13... .02 .02 .71 ,73 .04 .02 530 230 40 *• '22 —

472730091074001 • PINE LAKfc, LPN-J, AT SUPERIOR NAT FOR MN (LAT 47 27 30 LONG 091 47 40*01)

JUL , 1976
14..". .08 .00 .60 .60 .03 .01 270 150 30 •* 28 ••

47274909.1511701 - LONG LAKE, LL*1, AT SUPERIOR NAT FOR MN (LAT 47 27 49 LONG 091 51 17,01)

JUL,, 1976 
U... .01 .02 .09 .11 .07 .02 1200 610 40 •• 25 •*

472954091475802 • SEVEN BEAVER L*. tS6«2, AT SUPERIOR NAT FOR MN (LAT 47 29 54 LONG 091 47 58,02)

JUN , 1976 
24... .06 .08 .70 .76 .Ott .01 730 390 20 «.S 27 0

473007091492101 • SEVEN BEAVER L«, CSS-1, AT SUPERIOR NAT FOR MN (LAT 47 30 07 LONG 091 49 21,01)

JUN , 1976 
24..'. .05 .05 .83 ,86 .04 ,01 920 350 30 «,5 29 0

AUG 
30..*. .10 .00 .79 .79 .05 .05 1200 390 60 •* 33 *•

473039091362602 • 6RCENMOOO LAKE, L60-2, AT SUPERIOR NAT FOR HN (LAT 47 30 39 LONG 091 38 26.02)

JUL , 1976 
13... .00 .00 .30 .30 .05 .03 800 420 50 •• 38 ••

473134092094501 • COLBY LAKE, LCY-1, AT SUPERIOR NAT FOR MN (LAT 47 Si 34 LONG 092 09 45,01)

JUN , 1976 
17,., .32 .06 .62 ,66 .03 ,00 390 280 50 «.5 16 0

IT!!" .36 .04 .71 .75 .02 .00 470 310 60 *• 17 — 
AUG 
23... .19 .00 .68 ,68 .01 .00 600 250 90 •• •• —

473150092081602 * COLBY LAKE, LCV*2, AT SUPERIOR NAT FOR MN (LAT 47 31 SO LONG 092 06 16,02)

JUN , 1976
17,.), .26 .05 .55 .60 .02 .01 490 330 60 «.5 17 0 
17.., •• »• •• •• •• •• •• •• •• •• 17 »•
17... .29 .06 .89 ,65 .03 .01 450 440 50 •• 18 ••



ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS LAKE SITES 639 

WATER QUALITY DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

TOTAL
CAD- TOTAL TOTAL TOTAL TOTAL TOTAL 
MIUM COBALT COPPER LEAD NICKEL ZINC 
(CD) (CO) (CU) (PB) (NI) (ZN) 

DATE (NG/L) (NG/L) (NG/L) (NG/L) (NG/L) (NG/L)

1*71930092081*501 - WHITEFACE RES, LWF-1, AT SUPERIOR NAT FOR MN (LAT 1*7 19 30 LONG 092 08 1*5.01)

JUN , 1976
28... 

AUG
2l*... <10 900 1300 300 1000 1600

1*72611091291901 - CLOQUET LAKE, LCT-1, AT SUPERIOR NAT FOR MN (LAT 1*7 26 11 LONG 091 29 19-01)

JUL , 1976 
13... 1*00 <300 700 1600 <1000 3300

1*727300911*71*001 - PINE LAKE, LPN-1, AT SUPERIOR NAT FOR MN (LAT 1(7 27 30 LONG 091 1*7 1*0.01)

JUL , 1976 
ll*... 110 <300 TOO 1600 <1000 1600

1*7271*9091511701 - LONG LAKE, LL-1, AT SUPERIOR NAT FOR MN (LAT 1*7 27 1(9 LONG 091 51 17.01)

JUL , 1976 
ll*... 90 <300 1*00 1800 1000 1(000

l*7295'*09ll*75802 - SEVEN BEAVER LK, LSB-2, AT SUPERIOR NAT FOR MN (LAT 1*7 29 5** LONG 091 !*7 58.02)

JUN , 1976 
21*...

1*730070911*92101 - SEVEN BEAVER LK, LSB-1, AT SUPERIOR NAT FOR MN (LAT 1*7 30 07 LONG 091 1*9 21.01)

JUN , 1976
21*... 

AUG
30... <10 700 2000 1000 2000 3800

1*73039091382602 - GREENWOOD LAKE, LGD-2, AT SUPERIOR NAT FOR MN (LAT 1*7 30 39 LONG 091 38 26.02)

JUL , 1976 
13... 80 <300 1300 <200 1000 5900

1*73131*092091*501 - COLBY LAKE, LCY-1, AT SUPERIOR NAT FOR MN (LAT 1*7 31 3l* LONG 092 09 1*5-01)

JUN , 1976
17... ll*0 <300 3800 1700 2000 71*00
17...
17... 

AUG
23... 10 600 1*700 ll*00 9000 160000

1*73150092081602 - COLBY LAKE, LCY-2, AT SUPERIOR HAT FOR MN (LAT 1*7 31 50 LONG 092 08 16.02)

JUN , 1976
17... 150 <300 3200 ll*00 2000 2000 
17... 
17...



640 ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS LAKE SITES

WATER QUALITY DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

CIFIC NON«
CON- COLOR CAN* TOTAL
DUCT- AIR (PLAT- TUR. OIS* HARD- BONAH CAL»
ANCE PM TEMPER- TEMPER- INUM- BID- SOLVED NESS HARD- CIUM

TIMI DEPTH (MICRO- ATURE ATURE COBALT ITY OXYGEN (CA,M6) N|S8 (C*)
DATE (FT) MHnS) (UNITS) (DEC C) (DEG C) UNITS) (NTU) (MG/L> (MS/L) (MQ/L) (M5/L)

(00003) (00095) (00400) (00020) (00010) (00060) (00076) (00300) (00900) (00902)' (60916)

473151091511701 • BIB LAKE, uBG-1, AT SUPERIOR NAT FOR MN (LAT 47 Si 51 LONG 091 51 17,01)

JUL , 1976 
14... 0855 7,0 62 7,6 21.4 20.0 14 1 8,8 27 2 ••

473313092164801 - WYNNE LAKE, LW«1, NR SUPERIOR NAT FOR MN (LAT 47 33 13 LONG 092 16 48.01)

JUL , 1976 
13,.'. 1037 7.0 112 6.6 20,5 22,0 130 1 7.6 53 10 ••

473455091402001 - SAND LAKE, LSD-1, AT SUPERIOR NAT FOR MN (LAT 47 34 55 LONG 091 40 20.01)

JUL ,
12...

1976
0955 7.0

473655091331601 -

JUL ,
12...

1976
0925 7.0

474146091372901

JUL12.;. 1976
0845 7.0

474408091521603

JUL ,.
01...
01...
"1 ...

AUG
19..'.

1976
1000
1005
1800

1015

3.0
20
20

3.0

474409Q91S44504

JUL ,,
01..,01..:

1976
1100
1105

3,0
20

474427091480202

JUN , t
15, .,
15. , ,

AUG17.,:

1976
1245
1315

1300

3.0
13

3,0

47454209J545S01

JUL ,15..: 19760»00 7.0

52

SOUTH MCDOUGAL

36

. SLATE LAKE,

51

• BIRCH LAKE,

82
64
84

S4

. BIRCH LAKE,

64
63

• BIRCH LAKE,

76
76

24

• PERCH LAKE,

25

6,9 22.0 20.0

U, LSM.i, AT SUPERIOR NAT

6,7

L8T-1,

6,«

LBH-S,

6.2
6.2
6*2

7.5

L8H-4,

6.6
6.6

LBH-2,

6,4
6,4

7,5

LPH-l,

6.3

20,5 20,0

AT SUPERIOR NAT FOR

21.0 20,0

AT SUPERIOR NAT FOR

26.0 22.0
19.4 22.0
19,4 22,0

26.0 —

AT SUPERIOR NAT FOR

26.0 22.0
19.5 .7

AT SUPERIOR NAT FOR

17,0 19.5
17.0 19,5

24,0 —

AT SUPERIOR NAT FOR

22,7 22.0

100

FOR MN

260

MN (LAT

180

MN (LAT

55
55
55

• ft

MN (LAT

46
55

MN (LAT

60
60

••

MN (LAT

65

1

(LAT 47

1

47 41

3

47 44

1
1
1

mm

'47 44

1
I

47 44

2
2

*•

47 45

2

7.6

36 55 LONG

7.8

46 LONG 091

7.1

08 LONG 091

6.5
7.9
7.9

7.2

09 LONG 091

8.9
82.0

27 LONG 091

7.9
7.7

7,8

42 LONG 091

8.3

31 8

091 33 16.01)

22 10

17 29.01}

29 9

52 18.03)

35 8
41 16
37 9

— ••

54 45.04)

36 3
41 9

48 02,02)

42 21
34 13

*• *•

S4 55.01)

12 S

"•

••

••

7.6
27
10

"*

8.1
11

9,5
7.7

9m

*•



ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS LAKE SITES 641 

WATER QUALITY DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

018-
018- TOTAL SOLVED TOTAL DIS 

SOLVED MAC* MAG* PO* ALKA* DIS* SOLVED ois-
CAL* NE« Nf* TOTAL TAS* BICAR* LWTV SOLVED CHLO* SOLVED SUS* TOTAL
CIUM SIUM StUM SODIUM SIUM BONATE AS SULFATE RIDE SILICA PENDED NITRITE
(CA) (MG) (MG) (NA) (K) (HC03) CAC03 (804) (CD (SI02) SOLIDS (N)

DATE (*G/D (MG/D (MS/D (MS/D (MG/D (MG/D (MG/L) (MG/L) (MG/L) (MG/D (MG/L) (MG/D
(00915) (00927) (00925) (00929) (00937) (00440) (00410) (00945) (00940) (00955) (70299) (0061S) 

473151091911701 • BIS LAKE, UBG-1, AT SUPERIOR NAT FOR MN (LAT 47 31 SI LONG 091 51 17.01)

JUL . 
14..'.

JUL , 
13...

JUL , 
12..'.

1976 
4.9

473313092164801

1976 
12 —

47345509iao2001

1976 
6.0 —

3.6

• WYNNE LAKE,

5.6

. SAND LAKE,

3.8

473655091331601 - SOUTH MCDOUGAL

JUL , 
18...

JUL , 
18...

JUL , 
01...

oult
AUG 
19...

JUL , 
01...
01...

JUN ,

J:::
17...

JUL ,is..;

1976 
5,1 «•

474146091372901

1976 
6.2

474408091521603

1976 
7.6 4,1 

10 4.5 
8.0 4,5

474409091544504

1976 
8.1 4,5 

10 4,3

474427091480202

1976 
9.5 4, a 
6.7 4,3

** mm

474542091545501

1976 
2.7

2.2

• SLATE LAKE,

3.3

- BIRCH LAKE,

3.8
3.9
4.1

• BIRCH LAKE,

sla

* BIRCH LAKE,

4.4 
4.2.

"

- PERCH LAKE,

1.3

— •« 31

, LW-1, NR SUPERIOR NAT

— .. 53

LSD-1, AT SUPERIOR NAT

•• •• 27

LK, LSM.J, AT SUPERIOR

•» — 14

L8T-1, AT SUPERIOR NAT

-• *• 25

LBH-J, AT SUPERIOR NAT

1.0 .8 32
1.0 .9 31 
2.5 .8 34

LBH»4, AT SUPERIOR NAT

2.5 .9 40 
2.4 .8 36

LBH-2, AT SUPERIOR NAT

2,6 8.0 26 
2.6 ,8 26

..

LPM-1, AT SUPERIOR NAT

— — 9

FOR

FOR

NAT

FOR

FOR

FOR

FOR

FOR

25

MN (LAT

43

MN (LAT

22

FOR MN

11

MN (LAT

21

MN (LAT

26 
25 
28

MN (LAT

33
31

MN (LAT

21 
21

**

MN (LAT

7

5.5

47 33

8,7

47 34

5.0

(LAT 47

6.0

47 41

5.6

47 44

7^4 
5.6

*•

47 44

7.0 
5.5

47 44

7.7 
9,2

-

47 45

4.6

.e

13 LONG

4.3

55 LONG

1.8

36 59

1.9

46 LONG

2.0

08 LONG

3.7 
3.9

**

09 LONG

4.5 
4,2

27 LONG

4.4 
4,6

**

42 LONG

1.1

092

091

LONG

091

091

091

091

091

3.

16

8.

40

6.

091

5.

37

6.

52

6. 
6.
6.

54

s.
6.

48

6. 
6.

m

94

2.

6 1

48.01)

6 1

20.01)

6 1

33 16,01)

8 2

29.01)

8 2

19,03)

3 4
5 6 
4 9

• •*

45,04)

9 IB
0 10

02.02)

8 1 
9 2

* -—

55.01)

0 0

.00

.01

,00

,00

.01

.01 

.01 

.01

,00 
.00

.01 

.01

—

.00



642 ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS LAKE SITES

WATER QUALITY DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

TOTAL
TOTAL TOTAL TOTAL KJEL-» TOTAL 

NITRITE AMMONIA ORGANIC DAHL TOTAL ORTHQ 018- TOTAL TOTAL
PLUS NITRO- NITRO- NITRO.. PMQS- PHOS« TOTAL SOLVED MAN- TOTAL ORGANIC 

NITRATE GEN GfN GEN PHQRUS PHQRUS IRON IRON GANE9E MERCURY CARBON PHENOL* 
<*> fN) (N) (N) (l») (P) (FE) (FE) (MN) (HG) (C>

DATE (MG/D (MG/D («G/D (MG/D (MG/D (MG/D CUG/D CUG/LJ CUG/D CUG/D (MS/LJ tus/u
(00630) (00610) (0060?) (00625) (00665) (70507) (01045) (01046) (01055) (71900) (00680) (31730)

473151091511701 - BJG LAKE, LBG«1, AT SUPERIOR NAT FOR MN (LAT 47 31 51 LONG 091 51 17,01)

JUL , 1976 
l «... .01 .00 .52 ,58 .03 ,00 140 70 20 •• It ••

473313092164601 • WYNNE LAKE, L«-l, NR SUPERIOR NAT FOR MN (LAT 47 33 13 LONG 092 16 46.01)

JUL , 1976 
>S... .07 ,02 ,71 ,73 .03 ,02 790 650 30 •• 28 ••

473455091(102001 • SAND LAKE, LSD-1, AT SUPERIOR NAT FOR MM (LAT 47 34 55 LONG 091 40 20,01)

JUL , 1976 
1.2... .01 .00 .70 ,70 .04 ,02 750 3SO 50 •• 36 —

473655091331601 • SOUTH MCOOUG.AL L«, LSM-i, AT SUPERIOR NAT FOR MN (LAT 47 36 55 LONG 091 33 16,01)

JUL , 1976 
12..'. .01 «• •• — .04 ,01 920 430 70 »• 23 —

474146091372901 • SLATE LAKE, LST-1, AT SUPERIOR NAT FOR MN (LAT 47 41 46 LONG 091 37 29,01)

JUL , 1976 
*2... .06 .02 .07 ,89 .05 ,Q4 1000 520 130 ^ •* 27 *•

474408091521803 • BIRCH LAKE, LBH-3, AT SUPERIOR NAT FOR «N (LAT 47 44 08 LONG 091 b2 18,03)

JUL , 1976
°1... .20 .08 ,37 ,45 .07 .04 340 230 20 <,i 14 2 
01... .19 .05 .35 ,40 .06 .02 340 200 30 -- IS •* 
01... .19 .05 .45 ,50 .03 ,01 3SO 240 30 •• 14 •»

AUG

474409091544504 • BIRCH LAKE, L8H-U, AT SUPERIOR NAT FOR MN (LAT 47 44 09 LONG 091 54 45,04)

JUL t 1976
°1... .11 ,05 ,50 ,55 .04 ,01 350 210 30 <,5 14 1 
01... ,13 .05 ,45 ,50 .03 ,01 340 250 30 •• 14 •«

47«a87091480202 • BIRCH LAKE, LBH-2, AT SUPERIOR NAT FOR MN (LAT 47 44 27 LONG 091 46 02,02)

JUN , 1976
15,., .17 .07 .53 .60 .03 ,01 400 210 40 «,S 14 0 
IS... .18 .08 .57 ,65 .03 .01 430 240 40 " 13 »•

AUG

474542091505501 « PERCH LAKE, LPH-l, AT SUPERIOR NAT FOR MN (LAT 47 45 42 LONG 091 54 55,01)

JUL , 1976 
15..'. .01 .00 1,1 1,1 .04 .01 590 240 40 •« 14 ••



ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS LAKE SITES 643 

WATER QUALITY DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

TOTAL
CAD- TOTAL TOTAL TOTAL TOTAL TOTAL 
MIUM COBALT COPPER LEAD NICKEL ZINC 
(CD) (CO) (CU) (PB) (NI) (ZN) 

DATE (NG/L) (NG/L) (NG/L) (NG/L) (NG/L) (NG/L)

1*73151091511701 - BIG LAKE, LBG-1, AT SUPERIOR NAT FOR MN (LAT 1*7 31 51 LONG 091 51 17.01)

JUL , 19T6 
lit... 500 < 300 500 600 1000 1900

1*73313092161*801 - WYNNE LAKE, LW-1, NR SUPERIOR NAT FOR MN (LAT 1*7 33 13 LONG 092 16 1*8.Ol)

JUL , 1976 
13... 120 <300 1000 1800 2000 1900

l*73l*5509l'+02001 - SAND LAKE, LSD-1, AT SUPERIOR NAT FOR MN (LAT 1*7 3** 55 LONG 091 1*0 20.01)

JUL , 1976 
12... 110 <300 700 1300 1000 9100

1*73655091331601 - SOUTH MCDOUGAL LK, LSM-1, AT SUPERIOR NAT FOR MN (LAT 1*7 36 55 LONG 091 33 16.01)

JUL , 1976 
12... ll*0 <300 900 1800 1000 12500

1*71*11*6091372901 - SLATE LAKE, LST-1, AT SUPERIOR NAT FOR MN (LAT 1*7 Ul 1*6 LONG 091 37 29.01)

JUL , 1976 
12... 180 <300 800 1100 2000 6000

I*7!*l*0809152l803 - BIRCH LAKE, LBH-3, AT SUPERIOR NAT FOR MN (LAT 1*7 !»1* 08 LONG 091 52 18.03)

JUL , 1976
01... 90 <300 ll*00 1000 2000 3900
01...
01... 

AUG
19... 20 600 1700 1*00 3000 1200

1*71*1*0909151*1*501* - BIRCH LAKE, LBH-1*, AT SUPERIOR NAT FOR MN (LAT 1*7 I* 1* 09 LONG 091 5l* 1*5-01*)

JUL , 1976
01... 90 <300 1500 1100 2000 5600 
01...

1*71*1*270911*80202 - BIRCH LAKE, LBH-2, AT SUPERIOR NAT FOR MN (LAT 1*7 I* 1* 27 LONG 091 1*8 02.02)

JUN , 1976 
15... 90 <300 2600 1600 3000 7000

AUG 
17... <10 700 2500 300 1*000 1900

1*71*51*209151*5501 - PERCH LAKE, LPH-1, AT SUPERIOR NAT FOR MN (LAT 1*7 1*5 1*2 LONG 091 5 1* 55-01)

JUL , 1976 
15... 110 <300 600 1500 <1000 3800



644 ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS LAKE SITES

WATER QUALITY DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

SPf.

TIME
DATE

DEPTH 
(FT) 

(00003)

474543091364902

JUN
»o. 
30. 
Jo.

, 1976 
.'. 1100 
.. 1105 
.. 1700

10 
10 
3,0

474545091361501

JUN 
30,
So.

AUG 
51.

, 1976 
.; 0930 
.. 1000

0930

10 
3.0

3.0

474624091S944Q2 •

JUL 
0«. 
08.

, 1976 
.'. 0930 

0935
3.0 

46

47*1634091573001 -

JUL 
08.

, 1976 
.'. 0845 3.0

474648092051201

JUL 
08.

, 1976 
.'. 1030 7.0

47465709145SB01

JUN
is.
15.

, 1976 
1115 
1200

3.0 
13

075043091345002

JUN

I!:
21.

, 1976 
., 1120 
., 1125 

1145

3.0 
10 
13

475113091331301

JUL 
15.

, 1976 
.'. 0940 7.0

475118091485002 •

JUN 
la. 
to.

, 1976 
.. 1030 
.. 1035

3.0 
10

CIPIC 
CON- COLOR 
DUCT- AIR (PLAT* 
ANCE PH TEHPER* TEMPER. INUM- 
(MICRO* ATURE ATURE COBALT 
MHOS) (UNITS) (DEG C) (DEG C) UNITS) 
(00095) (00400) (00020) (00010) (00080)

- AUGUST LAKE, LA-2,

01
42
02

• AUGUST LAKE

42 
41

49

6.3 
6.2
6.2

, LA«1,

6.3 
6.3

7.0

BEAR ISLAND LK, L&I-2

«2
44

7.2 
6.5

BEAR ISLAND LK, L^I-l

43

- BEARHEAO LK

33

• BIRCH LAKE,

59
57

• GAB8RO LAKE

56 
48 
56

* TURTLE LAKE

25

7.5

, LSD-1,

7.6

LBH-1,

6.4 
6.4

, LGO-2,

7.3
7.3
7,3

, LTL-1,

6.5

WHITE IRON LAKE, LWI*

41 
41

6.4 
6.3

AT SUPERIOR

20.
?o.
20.

0 21
0 21 
0 21

AT SUPERIOR

«9.
?o.

16.

0 21 
0 21

0

NAT FOR

.0 

.0 

.0

NAT FOR

.0 

.0

mm

HN

55
48 
48

HN

55
50

TUR 
BID 
ITY 

(NTU) 
(00076)

(LAT 47 4S

1 
1 
1

(LAT 47 45

1 
1

NON* 
CAR* TOT*. 

DI8* HARD- BONATt CAL- 
SOLVED NCSB HARD* CIUM 
OXYGEN (CA,HG) NESS (CA) 
(H6/L) (M6/L) (H6XL) (H6/L) 

(00300) (00900) (00902) (00916)

43 LONG 091 36 49,02}

8.5 18 1 
7,9 .21 5 
7.9 . 85 ?

45 LONG 091 36 15.01)

8,1 20 3 
8.5 22 *

6.9 ••

6.0
«,o
6.4

0.6 
4.0

••

, AT SUPERIOR NAT FOR HN (LAT 47 46 24 LONG 091 59 44,02)

22.
10.

, AT

22.

NR

23.

8 24
0 20

.0 

.0
39
45

1 
2

8.3 23 6 
4.0 19 3

7.3
6.4

SUPERIOR NAT FOR MN (LAT 47 46 34 LONG 091 57 30, .01)

4 25

SUPERIOR

0 25

,0

NAT FOR

.0

35

HN

2

AT SUPERIOR NAT FOR HN

17. 
17.

AT

25. 
25. 
?5.

AT

21.

0 20 
0 20

SUPERIOR

0 18 
0 IS 
0 17

SUPERIOR

9 22

.5

.0

NAT FOR

.0 

.0 

.5

NAT FOR

.0

65 
55

HN

55 
60 
60

HN

35

1 8.0 25 8 7,«

(LAT 47 46 4B LONG 092 OS 12.01)

0

(LAT 47 46

2 
2

(LAT 47 SO

1 
2
1

(LAT 47 51

3

2, AT SUPERIOR NAT FOR HN (LAT 47

21.
21.

0 20 
0 20

.0 

.0
75 
60

2 
2

8,2 25 9

57 LONG 091 45 58,01)

8,0 , i •• •• 
7,7 26 10

43 LONG 091 34 50.02)

10.0 26 6 
10,0 •• •• 
tO.O 26 7

13 LONG 091 33 13,01}

8.B 11 2

SI 18 LONG 091 4B 50,02)

B.I 19 3 
8,1 20 4

15

5,5
5.6

6,0 

6,0

-•

5.0 
11



ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS LAKE SITES 645 

WATER QUALITY DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

D1S» TOTAL 
SOLVED MAG. 
CAL" NE» 
CIUM SIUM 
(CA) (MG) 

DATE (MG/L) (MG/L) 
(00915) (00927)

070503091360902

JUN 
30. 
30. 
30,

», 1976

:: !:!
2.3
2.7 
8.5

070505091361501

JUN
50.

AUG"
51.

, 1976 
.', 5.5

o.o
2.7 
2.8

074620091590002 -

oel
, 1976 
. f 6.0 
.. 0.6

1.*
1.9

070634091S73001 •

JUL 
OS.

, 1976 
.. 7.0 1.8

070608092051201

JUL 
06.

, 1976 
8.5 1.1

070657091055101

JUN 
IS. 
15.

,, 1976
f • mm

5.4
5.3 
5.2

07S003091305002

JUN

11:
21.

, 1976 
., 6.0
• » mm

.. 6.0

2.9 

2.7

075113091331301

JUL 
15.

, 1976 
2.5 «

07Sita091««5002 •

JUN
lo.
la.

, 1976 
., 0.2 2.1 

2.3

DIS*
SOLVED TOTAL DIS- 
MAG- PO« ALKA. DIS- SOLVED DIS* 
NE" TOTAL TAB- BICAR* LJN1TY SOLVED CHLO- SOLVED SUS- TOT*L 
SIUM SODIUM SIUM BDNATE AS SULFATE RIDE SILICA PENDED NITRITE 
(MG) (NA) (K) (HC03) CAC03 (SOU) (CD (SI02) SOLIDS (N) 

(MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L)
(00925) (00929) (00937) (00400) (00010) (00905) (00900) (00955) (70299) (00615)

• AUGUST LAKE,

2.1 1
2.7 1 
2.3 1

• AUGUST LAKE,

2.7 1 
2.6 1

BEAR ISLAND LK,

1.9
1,8 1

BEAR ISLAND LK,

1.8 1

• BEARHEAO LK,

1.0

LA"2, AT SUPERIOR NAT FOR MN (LAT 47 Ob 03

.1 

.2 

.1

.0 20 16 0.0 
,0 20 16 3,9 
.0 20 16 fl.S

LA»1, AT SUPERIOR NAT FOR MN (L*T 07 45 45

.0 
,1

LBI-2,

.0 

.0

LBI.1,

.0

LSD-1,

.0

.0 20 16 3.9

.0 20 16 4,2

LONG 091 36 09.02)

1.1 6,0 7 
1.3 6,2 2 
,8 6.3 13

LONG 091 36 IS, 01)

1.2 6,0 9
1,4 6,5 11

.00 

.00 

.00

.00 

.00

AT SUPERIOR NAT FOR MN (LAT 07 06 20 LONG 091 59 04,02)

.5 20 16 0,3 

.5 20 16 0,5
1,6 3.9 7 
1,7 6.5 6

.02 

.01

AT SUPERIOR NAT FOR MN (LAT 07 06 30 LONG 091 57 30,01)

.5 20 16 7.6

MR SUPERIOR NAT FOR MN (LAT 47 06 48

.5 20 16 5.6

* BIRCH LAKE, L8H-1, AT SUPERIOR NAT FOR MN (LAT «7 06 57

1 
3.1 i

• GABBRO LAKE,

2.6 1 

2.6 1

« TURTLE LAKE,

1.2

WHITE IRON LAKE

2.1 i 
2.3 1

,7 
.6

LG0.2,

.1 

,2

LTL-l,

-

, Lwi-2

.1 
,3

.8 22 IB 5,8

.6 20 16 5.3

AT SUPERIOR NAT FOR MN (LAT 07 50 03

.5 20 20 7,6 

.5 23 19 3.1

AT SUPERIOR NAT FOR MN (LAT 07 51 13

— 11 9 1.0

, AT SUPERIOR NAT FOR MN (LAT 47 51

.6 20 16 6.6

.6 20 16 6.7

2.6 3.9 7

LONG 092 Ob 12,01)

2.2 2.7 7

LONG 091 05 58,01)

2, B 6.5 0 
2.9 6.5 i.

LONG 091 30 50.02)

2.5 6.0 •> 

1.3 7.9 0

LONG 091 33 13.01)

1.4 1.2 2

16 LONG 091 48 50.02)

1.0 6.2 8 
1.5 6.2 9

.01

.01

.01 

.01

.01 

.01

.00

.01 

.01



646 ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS LAKE SITES

WATEB QUALITY DATA, WATEB YEAB OCTOBEB 1975 TO SEPTEMBER 1976

	TOTAL
TOTAL TOTAL TOTAL KJEL" TOTAL

NITRITE AMMONIA ORGANIC DAHL TOTAL ORTHO 018- TOTAL TOTAL
PLUS NITRO* NITRO» NIT«0- PHOS* PH03- TOTAL SOLVED MAN* TOTAL ORGANIC

NITRATE GIN GEN GEN PHQRU8 PHORUS IRON IRON GANESE MERCURY CARBON PHENOLS
(N) (N) (N) (N) (P) (P) Iff.) (FE) (MN) (HG) (C)

OATI (MG/L) (MC/L) (MIS/L) (MG/L) (MG/L) (*G/L) (UG/L) (UG/L) (UG/L> (U8/L) (MC/L> CU6/L)
(00*30) (00610) (00605) (00625) (0060?) (70507) (01045) (01046) (01055) (71900) (00680) (3Z7JO)

47«§4309136490Z • AUGUST LAKE, LA-Z, AT SUPERIOR NAT FOR MN (LAT 47 45 43 LONG 091 36 49.OZ)

JUN , 1976
30..'. .01 ,06 .37 ,43 .03 ,01 Z30 150 ZO •• t« •• 
JO.., .00 .04 .39 .43 .03 .00 230 130 • «.5 }« I 
SO... .01 .05 .39 ,43 .03 .01 240 140 8 «,S 14 1

47494S091S61S01 * AUGUST LAKE, LA-1, AT SUPERIOR NAT FOR MN (LAT 47 45 45 LONG 091 36 15,01)

JUN , 1976 
30',., .00 ,04 .41 .45 .02 .00 270 140 9 -• 14 •*
30... .00 .04 .46 ,50 .02 .00 230 140 6 «.5 1$ 1

AUG
31... •• mm mm mm mm mm mm mm mm mm mm mm

474624091594402 - Bt *R ISLAND IK, L&I»2, AT SUPERIOR NAT FOR MN (LAT 47 46 24 LONG 091 59 44,02)

JUL,i 1976
08... .05 .05 .40 • ,45 .02 .00 150 90 10 -* }2 »» 
08... .12 . ,01 ,42 ,43 .03 .00 380 150 1*0 •» 11 —

474634091573001 » SEAR ISLAND IK, LB I»1. AT SUPERIOR NAT FOR MN (LAT 47 46 34 LONG 091 57 30,01)

JUL , 1976 
OS... .01 .03 .55 ,58 .02 .00 150 60 10 — 11 —

474646092051201 • SEtRHEAD IK, IBD.l, NR SUPERIOR NAT FOR MN (LAT 47 46 46 LONG 092 05 12,01)

JUL , 1976 
08'... .01 .03 .42 .45 .02 .00 110 40 10 -• 6.3 •«

474657091455601 • BIRCH LAKE, LBHM, AT SUPERIOR NAT FOR MM (LAT 47 46 57 LONG 091 45 56,01)

JUN , 1976
15.., .13 ,07 .41 .40 .02 .01 370 •• 30 «.S 14 0 
15... .13 .07 .36 .43 .02 .01 390 160 30 •• 14 ••

475043091345002 - GAgBRO LAKE, LGO-2, AT SUPERIOR NAT FOR MN (LAT 47 SO 43 LONG 091 34 50.02)

JUN , 1976
21..1 .07 .05 .48 ,53 .02 .01 480 ISO 20 «,5 IS 0 
21.,, .. .. .. .. .. „ .. .. .. .. JU -.
*1... .07 .05 .50 .55 .02 .01 490 260 20 •• 1« ••

475113091331301 - TURTLE LAKE, LTL*1, AT SUPERIOR NAT FOR MN (LAT 47 51 13 LONG 091 33 13.01)

JUL , 1976 
15... .01 .00 .62 .62 .02 .01 300 40 70 •* 14 ••

475118091485002 • WHITE IRON LAKE, LWI*2, AT SUPERIOR NAT FOR MN (LAT 47 51 18 LONG 091 48 SO.02)

JUN , 1976
U... .06 .09 .44 .53 .03 .00 400 2SO 30 <,5 14 0 
14... ,70 .07 .36 .43 .03 ,00 400 200 40 *• 13 ••



ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS LAKE SITES 647

WATER QUALITY DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

TOTAL
CAD- TOTAL TOTAL TOTAL TOTAL TOTAL 
MIUM COBALT- COPPER LEAD NICKEL ZINC 
(CD) (CO) (CU) (PB) (NI) (ZN) 

DATE (NG/L) (NG/L) (NG/L) (NG/L) (NG/L) (NG/L)

l*7 1*5l*3091361*902 - AUGUST LAKE, LA-2, AT SUPERIOR NAT FOR MN (LAT 1*7 1*5 1*3 LONG 091 36 1*9.02)

JUN , 19T6
30... 110 < 300 1300 1*00 1000 1*200 
30... 
30...

I*7 1t5'*509136l50i - AUGUST LAKE, LA-1, AT SUPERIOR NAT FOR MN (LAT 1*7 1*5 1*5 LONG 091 36 15.01)

JUN , 1976 
30... -- — — •
30... 

AUG
31... UO <300 1800 800 2000 21*00

l*7U62l*09159M02 - BEAR ISLAND LK, LBI-2, AT SUPERIOR NAT FOR MN (LAT UY 1*6 2l* LONG 091 59 1*1*.02)

JUL , 1976
08... 80 <300 500 1000 <1000 2300 
08... 100 <300 900 1300 <1000 3^00

l*7l*63U091573001 - BEAR ISLAND LK, LBI-1, AT SUPERIOR NAT FOR MN (LAT 1*7 1*6 3U LONG 091 57 30.01)

JUL , 1976 
08... 120 700 900 1500 1000 1000

1*71*61*8092051201 - BEARHEAD LK, LBD-1, NR SUPERIOR NAT FOR MN (LAT 1*7 1*6 U8 LONG 092 05 12.01)

JUL , 1976 
08... 11*0 <300 600 1200 <1000 <200

1*71*6570911*55801 - BIRCH LAKE, LBH-1, AT SUPERIOR NAT FOR MN (LAT 1*7 U6 57 LONG 091 ^5 58.01)

JUN , 1976 
15... 200 <300 1700 11*00 2000 1*800

1*7501*309131*5002 - GABBRO LAKE, LGO-2, AT SUPERIOR NAT FOR MN (LAT 1*7 50 1*3 LONG 091 3l* 50.02)

JUN , 1976
21... 150 <300 1600 1900 <1000 2200 
21...
21...

1*75113091331301 - TURTLE LAKE, LTL-1, AT SUPERIOR NAT FOR MN (LAT 1*7 51 13 LONG 091 33 13.01)

JUL , 1976 
15... 150 <300 <200 1900 <1000 1800

1*751180911*85002 - WHITE IRON LAKE, LWI-2, AT SUPERIOR NAT FOR MN (LAT 1*7 51 18 LONG 091 1*8 50.02)

JUN , 1976 
lU... 70 <300 1600 1000 1000 21*00



648 ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS LAKE SITES

WATER QUALITY DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

SPE 
CIFIC 
CON* 
DUCT- 
ANCE PH

TIME DEPTH (MICRO* 
OATE (FT) MHOS) (UNITS)

(00003) (00095) (00400)

NON* 
COLOR CAR* TOTAL 

AIR (PLAT* TUR* DI9* HARD* BONATE CAL* 
TFMPER* TEMPER* INUM* BID* SOLVED NESS HARD* CIUM 
ATURE ATURE COBALT ITY OXYGEN (CA.MG) NESS (CA) 
(DEG O (DEG C) UNITS) (NTU) (MG/D (M6/L) (MB/I) (M6/L) 
(00020) (00010) (00080) (0007*) (00300) (00900) (00902) (0091*)

475122091355901 • GABBRO LAKE, LGO»1, AT SUPERIOR NAT FOR MN (LAT 47 SI 22 LONG 091 35 59.01)

JUN , 1976 
21..; 0900 3.0 42 7.2 
*!••, 0905 10 44 7,2 
21... 104S 16 43 7.0 

AU6 
16..*. 0850 1,0 07 7,2

075200091310601 • CLEARWATER LAKE,

JUL , 1976 
0*..'. 0900 7.0 39 6,7

4753290914*4201 • WHITE IRON LAKE,

JUN , 197* 
10,.; 1215 3.0 39 *.a 
10.. 1220 16 -- • 6,0 
10... 1225 30 39 6,2 

AUG 
2S..'. 0905 3,0 50 7.0

475507091293301 • ONE LAKC, LO.

JUL , 197* 
0*..'. 1000 7,0 30 6,7

25.0 18,0 4* 1 9,* 20 4 4,8 
25,0 18,0 38 2 9,* «• •• •- 
25.0 18.0 40 1 9,6 20 4 4,8

17,0 -• »• »- 7,8 «« •• ••

LCW.J, AT SUPERIOR NAT FOR MN (LAT 47 52 40 LONG 091 31 06,01)

22.5 21,0 2 0 6.4 19 ) 5.5

LWI*1, AT SUPERIOR NAT FOR MN (LAT 47 S3 29 LONG 091 4* 42,01)

22.5 19,5 . 55 1 8,1 17 1 4,0 
22.5 19.3 65 1 8,2 •• •• •• 
22.5 16,2 75 3 6,2 28 11 8,0

23,5 •• •• — 7,3 •• »• ••

1, AT SUPERIOR NAT FOR MN (LAT 07 55 07 LONG 091 29 33,01)

22.1 21,0 27 1 6,0 10 0 6,0

075*24091332701 * TRIANGLE LAKE, LTG*1, AT SUPERIOR NAT FOR MN (LAT 47 5* 24 LONG 091 33 27,01)

JUL , 197* 
07..'. 1210 7,0 65 7.7

075649041003201 • FALL LAKE, Ifm

JUL , 197* 
06,., 1100 3,0 42 6,7 
06... 1105 20 01 6.6

075737091511801 • BASS LAKE, LBS

JUL , 197* 
08... HIS 7,0 73 8.1

075755091302001 - TQFTE LAKE, LTF<

JfUL , 197* 
O?;.; 1300 3,0 14* 8,3 
07... 1305 66 170 7,0

25.0 20.0 2 1 8,5 Jl 0 13

1, AT SUPERIOR NAT FOR MN (LAT 47 56 09 LONG 091 00 32,01)

19.2 21,0 05 1 •• 24 6 13 
19.2 21.0 55 1 6,1 20 5 24

•li AT SUPERIOR NAT FOR MN (LAT 47 57 37 LONG 091 51 18,01)

23.1 25,0 3 0 6.7 41 7 11

•1, AT SUPERIOR NAT FOR MN (LAT 47 57 55 LONG 091 34 20,01)

26.0 23,0 1 0 8.8 61 9 06
26.0 15.0 7 3 -- 64 . -5 03
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WATER QUALITY DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

OI8»
DIt« TOTAL SOLVED TOTAL DIS» 

SOLVED MAG" MAC- PO- ALKA» DIS» SOLVED DIS» 
C*L- NE- NC» TOTAL TA8- BKAR. LIN1TV SOLVED CHLO- SOLVED SUS. TOTAL 
CIUM 8IUM 5IUM SODIUM 8IUM BONATE AS 8ULFATE HIDE SILICA PENDS.O NITRITE 
(CA) (tie) (M6) (NA) (K) (HC05) CACOS (804) (CD (8102) SOLIDS (N)

DATE CMG/D (MG/D (M$/D (MG/D (MG/D (*G/L) (MG/L) CMG/D (MG/L) (MG/D (MC/L) (MG/D
(00915) (00927) (00925) 100929) (009J7) (00440) (00410) (00945) (00940) (00955) (70299) (00615)

475122091355901 « GABBRO LAKE, L60.1, AT SUPERIOR NAT FOR MN ((.AT 47 51 22 LONG 091 35 59.01)

JUN , 1976
21,., 4,8 2.2 2.0 1.1 .5 20 16 2.S .9 7.3 5 ,01 
3l... •• •• •• •• •• •• •• •• •• •* 3 ••
21... 4.8 2.1 2.0 1.0 ,5 20 16 2.2 .7 7.3 5 .01

AUS,
16... •* •• •* •• •* •* •• *• *" •• •• •*

47S240091310601 - CLEARWATER LAKE, LCW-i, AT SUPERIOR NAT FOR MN (LAT 47 52 40 LONG 091 11 06,01)

JUL , 1976 
06... 5.5 1.2 1.3 .0 .4 19 16 4,0 .1 .5 1 .01

a7S32909146420i • WHITE IRON LAKE, LWLl, AT SUPERIOR NAT FOR MN (LAT 47 5) 29 LONG 091 46 42,01) 

JUN , 1976
ta,M 3 > 8 '•• i> 8 *•<> .* 1* 1* ft* 9 i** ft*> 4 »°i
14.,, ** •* »» *• •• •• •• •• •• •• 5 "»
la... 8,0 1.9 1.9 1.0 ,5 18 15 7,0 1,6 7.2 8 .02

Aue
25..'. •• •• <*• •• »• •• •• »* •* •• <•• •• 

475507091293301 - ONE LAKE, L0«l, AT SUPERIOR NAT FOR MN (LAT 47 55 07 LONG 091 29 33.01)

JUL , 1976
06..'. 2.S .7 .7 .0 .3 18 15 4.2 .2 S.9 i .01

475624091332701 • TRIANGLE LAKE, LT6»t, AT SUPERIOR NAT FOR MN (LAT 47 56 24 LONG 091 33 27.01)

JUU , 1976
07..', 11 .9 ,9 ,0 .3 42 34 4,3 1,5 1.2 11 .01

47564909U43201 - FALL LAKE, LF»1, AT SUPERIOR NAT FOR MN (LAT 47 56 49 LONG 091 44 32,01)

JUL , 1976
06,., 7.0 1.6 1.6 1.1 .6 20 16 5.4 3.5 4.5 4 .01 
Oft... 5.5 l.S 1,6 .0 .6 19 16 5,4 2.3 5.1 1 .01

475737091511801 • BASS LAKE, LB8*1, AT SUPERIOR NAT FOR MN (LAT 47 57 37 LONG 091 51 16.01)

JUL , 1976 
08... 11 3.4 3.4 ,0 .8 42 34 11 2,3 3.6 3 .01

475755091342001 - TOFTE LAKE, LTF-l, AT SUPERIOR NAT POR MN (LAT 47 57 55 LDN6 091 34 20,01)

JUL , 1976
07... 30 l.S 1,5 .0 ,5 88 7 6.8 1,6 .4 8 .01 
07... 31 1.8 1,6 .0 .6 96 79 7,4 1.8 4.0 11 ,01



650 ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS LAKE SITES

WATER QUALITY DATA, WATER YEAR OCTOBER 1915 TO SEPTEMBER 1976

TOTAL
TOTAL TOTAL TOTAL KJEL- TOTAL 

NITRITE AMMONIA ORGANIC DAHL TOTAL ORTHQ OIS» TOTAL TOTAL
PLUS NITRO- NITRO* NITRO* PHOS- PH03« TOTAL ' SOLVED MAN* TOTAL ORGANIC 

NITRATE GEN GFN GEN PHQRUS PNORUS IRON IRON 6ANESE MERCURY CARBON PHENOLS 
CN) (N) (N) (N) (P) (P) (FE) CFE) (MN) (H6) CO

DATE (MS/D CMG/D (MS/D («G/D (MS/L) (MG/D (UG/D (ue/L) CUG/D (UG/D (MG/L) CUG/D
(00630) (00*10) (00*05) (00*255 (00*65) (70507) (01045) (01046) (01055) (71900) (00*80) (32710)

475122091355901 * GAB8RO LAKE, LGO*1, »T SUPERIOR NAT FOR MN (LAT 47 SI 22 LONG 091 35 59.01)

JUN ,197*
*!.., .05 .05 .45 ,50 .02 .01 450 210 20 «,5 II 0
€l.«ji mm mm mm • • mm mm mm mm mm mm }3 **

2 1... .0* .00 .41 .45 .02 .01 430 ISO 20 « 13 -«
AUG
1*.,. •• mm mm mm mm mm mm mm mm mm mm mm

475240091310*01 - CLEARWATfR LAKF, LCW-1, 4T SUPERIOR NAT FOR MN (LAT 47 52 40 LONG 091 31 06,01)

JUL , 1976 
°*«.'. .05 .03 .50 ,53 ,05 .03 70 30 10 -• 6,7 ••

8753290918*4201 • *«ITE IRON LAKE, Lwi»l, AT SUPERIOR NAT FOR MN (LAT 47 53 29 LONG 091 46 42,01)

JUN . 197* 
lu ./. .0* .05 .36 .43 .04 .01 *70 270 20 «,5 14 0
l4»,j mm mm mm mm mm mm mm mm mm mm 14 «•

10... .11 . .0* .52 ,58 ,04 ,01 670 280 90 « 1<I •••
AUG
*5,., •• mm mm mm mm mm mm mm mm mm mm mm

475507091293301 - ONE LAKE, L0»l, AT SUPERIOR NAT FOR MN (LAT 47 55 07 LON6 091 29 33.01)

JUL,,,197* 
0*... .01 .04 ,34 ,38 ,04 .01 220 110 20 « 11 *»

475*24091332701 » TRIANGLE LAKE, LT6»1, AT SUPERIOR NAT FOR MN (LAT 47 5* 24 LONG 091 13 27,01)

JUL , 1976 
07... .01 .03 .32 ,35 .02 .01 BO 30 30 *- *,* ••

475*4909)443201 * FALL LAKE, LF-1, AT SUPERIOR NAT FOR MN (LAT 47 5* 49 LONG 091 44 32,01)

JUL , 1976
06... .03 ,0* .27 ,33 .03 .02 300 150 20 — 13 •• 
06... ,0* .05 ,23 ,28 .05 ,04 310 190 20 -• 13 -•

475737091511801 • 8A8S LAKE, LBS-1, AT SUPERIOR NAT FOR MN (LAT 47 57 37 LONG 091 sL 18,01)

JUL ,197* 
08... .01 .02 .43 .45 .02 .00 60 20 20 r* *tO -•

475755091342001 • TOFTE LAKE, ITF-l, AT SUPERIOR NAT FOR MN (LAT 47 57 55 LONG 091 34 20,01)

JUL , 197*
07... ,01 ,01 ,32 .33 .01 .00 70 30 0 »• 5,1 «« 
07... .05 .2* .49 ,75 .08 .05 60 30 1100 "• 5,4 ••



ANALYSES OF SAMPLES COLLECTED AT MISCELLANEOUS LAKE SITES 651 

WATER QUALITY DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

TOTAL
CAD- TOTAL TOTAL TOTAL TOTAL TOTAL 
MIUM COBALT COPPER LEAD NICKEL ZINC 
(CD) (CO) (CU) (PB) (NI) (ZH) 

DATE (NG/L) (NG/L) (NG/L) (NG/L) (NG/L) (NG/L)

475122091355901 - GABBRO LAKE, LGO-1, AT SUPERIOR NAT FOR MN (LAT 47 51 22 LONG 091 35 59.01)

JUN , 1976
21... 340 <300 1800 1300 <1000 13000
21...
21... 

AUG
16... 20 <300 2000 600 -2000 2300

475240091310601 - CLEARWATER LAKE, LCW-1, AT SUPERIOR NAT FOR MN (LAT 47 52 40 LOHG 091 31 06.01)

JUL , 1976 
06...

475329091464201 - WHITE IRON LAKE, LWI-1, AT SUPERIOR NAT FOR MN (LAT 47 53 29 LONG 091 46 42.01)

JUN , 1976
14... 60 <300 1400 1000 1000 2100
14...
14... 

AUG
25... <10 <300 1900 300 <1000 2000

475507091293301 - ONE LAKE, LO-1, AT SUPERIOR NAT FOR MH (LAT 47 55 07 LONG 091 29 33.01)

JUL ,• 1976
06...

475624091332701 - TRIANGLE LAKE, LTG-1, AT SUPERIOR NAT FOR MH (LAT 47 56 24 LOHG 091 33 27.01)

JUL , 1976
07...

475649091443201 - FALL LAKE, LF-1, AT SUPERIOR NAT FOR MN (LAT 47 56 49 LONG 091 44 32.Ol)

JUL , 1976 
06... 
06...

475737091511801 - BASS LAKE, LBS-1, AT SUPERIOR NAT FOR MN (LAT 47 57 37 LONG 091 51 l8.0l)

JUL , 1976 
08... 90 <300 1300 900 2000 400

475755091342001 - TOFTE LAKE, LTF-1, AT SUPERIOR NAT FOR MN (LAT 47 57 55 LONG 091 3U 20.01)

JUL , 1976 
07... 
07...



652 ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 

444500093J.50000 - ALIMAGNET LAKE, SITE #1, AT APPLE VALLEY, MN

«4Tftt QUALITY DAT*, *»TfR YE4P OCTOBER 1 97b TO SEPTEMBER 1976

PER

08,.;
JUL 
27...

AuG
23... 

SEP
30.'..

ObPTH 
' OF

1130

0950

V01R 

(7302S)

10

10

10

10

SPi.
CIMC
CON. 
OUCT.

WHUS)
(00095)

184 

150 

1B7 

190 

S77

(UMTS) 
(ooaoo)

7.0 

7,9 

9.3

9.a

8,9

AJR 
TEMPER-

(OEG C) 
(00020)

9.0 

1S.O

26.0

ATURf. 
(OEG C) 
(00010)

l.S

11.0

TOR-
SID-
1TV

(JTU)
(00070)

TRANS-
PAH-
EMCV

(StCCHI
DISK)

(00078) (00300)

1.1« 

.56 

.66 

.55

DIS 
SOLVED
OXYGEN

i.a 
10.1
10.8

11.0

0.6

FEB. 26* 1976 
0945 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

340 CELCS/ML

.ORGANISM_NAME.

CHLOROPHYTA 
CHLOROPHYCCAE 
.CML090COCCALES 
..BOTRYOCOCCACEAE 
...BOTRYOCOCCUS 
YANOPHYTA 
MYXOPHYCEAE 
.CHROOCOCCAUES 
..CHROOCOCCACEAE 
...ANACYSTIS

_COMMON_NAME _ 

GREEN ALGAE

BLUE-GREEN ALGAE 

COCCOIO

CELLS/ML

Z80

57

PER.CENT

83

17

NOTE: D - DOMINANT ORGANISM; GREATER OR EQUAL TO ib«
ANALYSIS METHOD: SEDGWICK-RAFTER CHAMBER • zoo-x MICROSCOPE
DIVERSITY INDICES* BASED ON ACTUAL COUNTS:

PHYL/OIV o.6ss
CLASS 0.65S
ORDER 0.655 

FAMILY 0.655 
GENERA 0.655
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444500093150000 - ALIMAGNET LAKE, SITE #1, AT APPLE VALLEY, UN—Continued

*AtfW QUALITY DATA, •vtTEO YEAR OCTOBER 1975 TO SEPTEMBER 1976

OATE

t-FP

APR

JUL 
27...

AUG
SEP*

?o...

TOTAL
MITR0. 
r.few I\ TOTAL
BOTTOM PMQS-

1ATEK1" PHflRUS
AL (N) (P)

("G/KG) IHG/L) 
(00605) (OOhfeS)

ISftO .OU

s^oo ,ou

-- ,07 

,)0

.ORGANISM NAME

CHLOROPHYTA

OTS- TOTAL OHGAKiIC 
SOlvHJ -PWOS" ' CA^SDM

PHnoyS TO" MA» CARBON TfcRlAI, 
(P) TFRIAL It) (C) 

(•1R/L) (MG/KU) t«r,/L) tG/KG) 
(OOA71) OOb(S9) 100680) (00bfl7)

.00 100 20 5? 

00 ?<*0 7 .6 80

APR. 8. 1976 
1130 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

69.000 CELLS/ML

COMMON NAME

GREEN ALGAE

CHLDB-A CMLt'"-* 
PHVtO- PHVTO- 
C>LAM<- PL.ANK-

CH^o^O CMH'OMO
SPECT, sPtcT,
tUG/LJ (UG/U)

\i. s.a

5S 27 

_ CELLS/ML

.CHLOROPHYCEAE

..CHLOOOCOCCALES

...CHARACIACEAE

....SCHROEOERIA

...HYOROOICTYACEAE
L ....PEOIASTRUM 

...OCCYSTACEAE 

....ANKISTROOESMUS
L ....OOCYSTIS
L ....SELENASTRUM
L ....TROCHISCIA 

...SCENEOESMACEAE 

....SCENEOESMUS 

..ZYGNEMATALES 

...DESMIOIACEAE
L ....COSMARIUM 

CHRYSOPHYTA 
.BACILLARIOPHYCEAE 
..CENT9ALES 
...COSCINOOISCACEAE 
....CYCLOTELLA 
..PENNALES 
...FRAGILARIACEAE

L ....ASTERIONELLA 
...NITZSCHIACEAE 
....NITZSCHIA 
CYANOPHYTA 
.MYXOPHYCEAE 
..CHROOCOCCALES 
...CHROOCOCCACEAE

0 ....ANACYSTIS 
..OSCILLATORIALES 
...NOSTOCACEAE

L ....ANABAENA 
PYRRHOPHYTA 
.OINOPHYCEAE 
..GYMNOOINIALES 
...GYMNOOINIACEAE

L ....GYMNOOINIUM

680

PLACOOERM OESMIOS

DIATOMS 
CENTRIC

PENNATE

BLUE-GREEN ALGAE 

COCCOID

FILAMENTOUS 

DINOFLAGELLATES

2.700

2»700

680

58.000

PER_CENT

84

0

NOTE: D - DOMINANT ORGANISM; GREATER OR EQUAL TO 15%
L - LESS THEN 1*1 MAY NOT HAVE BEEN ACTUALLY COUNTED
ANALYSIS METHOD: SEDGWICK-RAFTER CHAMBER * zoo-x MICROSCOPE
DIVERSITY INDICES* BASED ON ACTUAL COUNTS:

PHYL/DIV 0.813
CLASS 0.813
ORDER 0.849

FAMILY 0.992
GENERA 1.041
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444500093150000 - ALIMAGNET LAKE, SITE #1, AT APPLE VALLEY, UN—Continued

*AH» OUAL1TV DATA, WATFR YEAR OCTOBER 1975 TO SEPTEMBER 1976

QATF

AP9

JUL'

2?...
S&P
30...

(onsoi) (ooajo)

65

137

86

.ORGANISM_NAME

CHLOROPHYTA 
CHLORQPHYCEAE 
.CHLOROCOCCALES 
..COELAStRACEAE 
...COELASTRUM 
..HYDROOICTYACEAE 
...PEDIASTRUM 
..OCCVSTACEAE 
...SEI.ENASTRUM 
..SCENEDESMACEAE 
...CRUCIGENIA 
...SCENEDESMUS 
.ZYGNEMATALES 
..OESMIOIACEAE 
...COSMARIUM 
.CHLOROCOCCALES 
..OCCYSTACEAE 
...6LOEOACTINIUM 
HRYSOPHYTA 
BACILLARIOPHYCEAE 
.PENNALES 
..NITZSCHIACEAE 
...NITZSCHIA 
YANOPHYTA 
MYXOPHYCEAE 
.CHROOCOCCALES 
..CHROOCOCCACEAE 
...AGMENELLUM 
...ANACYSTIS 
....ANACYSTIS INCERTA 
...ANACYSTIS 
...GOMPHOSPHAERIA 
.OSCILLATORIALES 
..NOSTOCACEAE 
...ANABAENA 
...APHANIZOMENON 
..OSCILLATORIACEAE 
...OSCILLATORIA 
UGLENOPHYTA 
CRYPTOPHYCEAE 
.CRYPTOMONIDALES 
..CRYPTOCHRYSIDACEAE 
...CHROOMONAS 
..CRYPTOMONOOACEAE 
...CRYPTOMONAS 
EUGLENOPHYCEAE 
.EUGLENALES 
..EUGLENACEAE 
...TRACHELOMONAS

ois-
SOLVED
CHLO-

CCU)

oo^ao)

12

11

14

15

16

DIS- 
SOI VED DIS- 
SOLIOS SOLVED 
(RES!- SOLIOS • SUS- 
DUE AT (TOMS P£NDED 
180 C) »fcR SOLIOS 
(*(;/L) AC-PT) (MG/L) 

(70300) (70303) (70299)

129 ,16 1

104 ,10 i

106 ,14 "

97 ,13

112 .15
JULY 27, 1976 

0950 HOURS

DIS-
TOTAL SOLVED 

NITRITE" NITRITE 
PLUS PLUS 

NITRATE NITRATE
(N) (N)

(MG/L) (M&/L) 
(00630) (00631)

.31 ,27

,00 ,00

—
,.
—

TOTAL 
KJEL* 
DAHL
NITRO*

(MG/L) 
(00625)

1.3

1.3

•-

«

—

IDENTIFICATION OF PHYTOPLANKTON

IE

510,000 CELLS/ML 

COMMON NAME

GREEN ALGAE

___ CELLS/ML PER.Cl

5*900

PLACOOERM OESMIOS

DIATOMS 
PENNATE

BLUE-GREEN ALGAE 

COCCOID

FILAMENTOUS

EUGLENOIOS 
CRYPTOMONAOS

5,200

98,000
66,000
8*100

30*000 
280,000

5,200

19
13
2

6
55

NOTE: o - DOMINANT ORGANISM* GREATER OR EQUAL TO is«
L - LESS THEN l%t MAY NOT HAVE BEEN ACTUALLY COUNTED
ANALYSIS METHOD: SEOGWICK-RAFTER CHAMBER , 200-x MICROSCOPE
DIVERSITY INDICES, BASED ON ACTUAL COUNTS:

PHYL/DIV 0.264
CLASS 0.264
ORDER 1.200

FAMILY 1.307
GENERA 1.694
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444500093150000 - ALIMAGNET LAKE, SITE #1, AT APPLE VALLEY, MN--Continued

AUG. 33, 1976 
1045 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

5*0,000 CELLS/ML

_ORfiANISM _ NAME ___________

CHLOROPHYTA 
CHLOROPHYCEAE 
CHLOROCOCCALES 
COELASTWACEAE 
.COELASTRUM 
HYDROOICTYACEAF 
.PEOIASTRUM 
^ICPACTINIACEAE 
.MICRACTIN1UM 
OOCYSTACEAE 
.ANKISTROOESMUS 
.OICTYOSPHAERID" 
.KIRCHNERIELLA
.OOCY5TIS
.SELENASTRUM 
.TETRAEORON 
.WESTELLA 
SCENEDESMACEAF

_COMMON_NAME__ 

RPEEN ALGAE

.CPUCIGEMIA 

.SCENEDESMUS 
OOCYSTACEAE 
.GLOEOACTINIUM

CHRYSODHYTfl
.BACILLARIOPHYCEAF.
..CENTRALES
...COSCINOniSCACEAE
....CYCLOTELLA
..PFNMALES
...MITZSCHIACEAE
....NIT2SCHIA

.CHOYSOPHYCE'AF 

..CHRYSOMONAOALES 

...OC^ROMONADACEAE 

....OCHROMONAS

CYANOPHYTfl 
MYXOPHYCEAE 
C4POOCOCCALES 
.CH*<OOCOCCACEAE 
..AGMENELLUM 
..ANACYSTIS 
OSCILLATORIALES 
.NOSTOCACEAE 
..ANA8AENA 
.OSCILLATORIACEAE 
..OSCILLATO^IA

EUGLE'MOPHYTA 
.CPYPTOPHYCEAE 
..CPYPTQMONIDALES 
...CRYPTOMONOOACEAE 

I. ....CRYPTOMONAS

,EUr,LEMOPHYCEAE 
..EUGLENALES 
...EUGLENACEAE 

I ....T-?ACHELOMONAS

TOTALS

DIATOMS 
CENTRIC

PFNNATE

CELLS/ML'

4.500

6,700
48,000
150,000

3,400

9,000

11,000
4,500
8,400

13^99,0
380,000

5,900

PER_CENT

TOTALS 14,000 

ALGAE

TOTALS

8LUE-GREEM ALGAE 

COCCOID

FILAMFNTOIJS

?,800

13,000
37.000

TOTALS 140,000

EUGLENOIDS 
CPYPTOMONAOS

TOTALS

TOTALS

1
9

28
1
0
0

-22 
71

0

.17.
36

380

MOTE: o - DOMINANT ORGANISM; GREATER OR EQUAL TO is*
L - LESS THEN 1%; WAY NOT HAVE BEEN ACTUALLY COUNTED
ANALYSIS METHOD: SEOGWICK-RAFTFR CHAMBER , zoo-x MICROSCOPE
DIVERSITY INDICES, 8ASEO ON ACTUAL COUNTS:

PHYL/OIV 1.029
CLASS l.OSO
OROER 1.323

FAMILY 3.314
GENERA 2.9QO



656 ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS

444500093150000 - ALIMAGNET LAKE, SITE #1, AT APPLE VALLEY, MM- -Continued

SEP, 10, 1976 
09«5 HOURS

IDENTIFICATION OF PNYTQPLANKT-ON 

626,000 CELLS/«L

QR6ANI8* NAME

CHLORQPHYTA 
CHLORQPHYCEAE 
.CHLOROCOCCALES 
..HYDRQDICTYACEAE 
...PEOIASTRUM 
..OOCY8TACEAE 
...DICTYQSPHAERIUM 

L ...KIRCHNIHIELLA 
L ,,.TETRAEDRON

8CENCDE8HACEAE 
.ACTINA8TRUM 
.CRUCISENIA 
.SCENEDESMUS

CHRY80PHYTA 
.BACILLARIOPMYCEAE 
..CENTRALES 
...COSCINQDISCACEAE

,FRA6ILARIACeAE

.NITZSCHJACEAE 

..NJTZSCMJA

CYANOPHYTA
.MYXOPHYCEAE
..CHROOCOCCALES
...CHROOCOCCACEAE
....ANACYSTI8
.OSCIUATORlALEa 
..OSCIULATORIACEAE
...03CILL*TORlA

N NAME

ALGAE
CELLS/ML PER CENT

TOTALS

DIATOMS 
CENTRIC

PENNATE

TOTALS
BLUE-GREEN ALGAE 
coccoio

FILAMENTOUS

43.000

9,100

0,500 
69*000

6,800

500*000

05,000 
TOTALS 500,000

7
0
0

I 
1 
t

10

81

7
88

0 » OOMIN»NT ORSANISMf CRfcATER OR IOUAL TO 15X
L » LESS THEN i«» MAY NOT HAVE BEEN ACTUALLY COUNTED
ANALYSIS METHQDi SEDOWICK-RAFTCR CHAMBER , 200«X MICROSCOPE 
DIVERSITY INDICES, BASED ON ACTUAL COUNTS! 

PHYL/OIV O.SS5 
CLASS 0.585 
ORDER 0.9S9 

FAMILY 1.066

6ENERA 1,142



ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 657

444912093110000 - BLACKHAWK LAKE AT BAGAN, MN 

WATFR QUALITY DATA, wATfB YEAR OCTOBER 1975 TO SEPTEMBER 1976

DATF

F?L.-APR"*

!*>««•
JUL
30...

AUG
-2",..
SEP
i ft ...

OfPTH
OF

RtStR"
TlMfc VOI»

(FT)
(72025)

0930 —

0930 7,0

132!> «,5

l«oo 5,0

HIS S^5

SPt. 
CIMC 
CQM-
DUCT.
ANCt
(«1C«0»
MWUS)
(00095)

?39

2-U3

160

\ 7?

?25

PH

(UNITS)
(ooaoo)

7,4

a, 6

9.8

10,2

6,5

AIR
TEMPEK-
ATuPfc
(OEG C)
(00020)

*».o

23,9

30,0

3?,0

15.0

TUR-
T6MPER- BIO-
ATU«t ITV
(OEG C) (JTU)
(00010) (00070)

,0 4

17.0 ' 2

28,5

27,0

16,0

' TRANS- 
PAR-
tNtV

(SfcCCHI
DISK)
(«)

(00078)

-B

1.20

1.40

.3i

..

DIS
SOLVED
OXYGEN
(MG/U)

(00300)

.2

10.1

7.6

13.6

6.6

FEB. 26* 1976 
0930 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

110*000 CELLS/ML

.ORGANISM_NAME

CHLOROPHYTA 
CHLOROPHYCEAE 
.VOLVOCALES 
..VOLVOCACEAE 
...GONIUM 
YANOPNYTA 
MYXOPHYCEAE 
.CHROOCOCCALES 
..CHROOCOCCACEAE 
...GOMPHOSPHAERIA 
.OSCILLATORIALES 
..OSCILLATORIACEAE 
...OSCILLATORIA 
UGLENOPHYTA 
CRYPTOPHYCEAE 
.CRYPTOMONIDALES 
..CRYPTOMONOOACEAE 
...CRYPTOMONAS

COMMON TNAME _

GREEN ALGAE

BLUE-GREEN ALGAE

COCCOIO'
AE 
RIA 
ES FILAMENTOUS
CEAE 
A 

EUGLENOIOS 
CRYPTOMONAOS

_ CELLS/ML PER.C1

0

98*000 93

7*300 7

NOTEt 0 - DOMINANT ORGANISMI GREATER OR EQUAL TO 15*
L - LESS THEN 1«! MAY NOT HAVE BEEN ACTUALLY COUNTED 
ANALYSIS METHOD! SEDGWICK-RAFTER CHAMBER » 200-X MICROSCOPE 
DIVERSITY INDICES. BASED ON ACTUAL COUNTS! 

PHYL/OIV 0.027 
CLASS 0.027 
ORDER 0.390 

FAMILY 0.390 
GENERA 0.390



658 ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 

444912093110000 - BLACKHAWK LAKE AT EAGAN, MN--Continued
QUALITY DATA. W»TFR YfcAP OCTHBtP 1975 TO SEPTfcMBF-R 1976

DATE

?*>...
APR

!*•...
,JUL
40...

Ayr;
?•"...

SEP
30...

DlS'-
PF-R* AL.KA- SOLVED
CENT LJNITY CHLO-

SATIJ«» AS »TQF
ATIOM CAC03 ' (CL1

f003it) (fsoajo) (oo9«ol

1 109 2.3

106 120 ?.3

99 -- ?,5

17? -• U,0

89 -- 4,5

01 S- 01S- TOTAL
SOtVtO t)JS- TOTAL SOLVED KJEL-
SOI IDS SOLVtD NITRITE MTRITE OAWL
(RFS1- SOLIDS 5US- PLUS- PLUS N1TRO-
!>UF AT (TO^S PE^OtO NITHATE NIT"ATK GE 1^

1«0 C) PER SOLIDS (N) CNi) (^)
f«G/t) AC-FT) (1G/L) (»«G/L) («S/L) (MG/L)

f70150n) (70304) (70299) (00630) (OOfcil) (uOb«>'3)

173 .23 1 '.16 .16 2.1

ISO ,20 9 .02 .01 i,o

93 ,1? "- "" "•

97 ,13

152 ,2t
APR. 16( 1976

0930 HOURS

IDENTIFICATION OF PHYTOPLANKTON

ORGANISM NAME

CHLOROPHYTA
.CHLOROPHYCEAE
. .CHLOROCOCCALES
.. HYOROOICTYACEAE

L .. .PEDIASTRUM
.. OCCYSTACEAE
.. .ANKISTRODESMUS
.. .DICTYOSPHAERIUM
.. .KIRCHNERIELLA

L .. .TETRAEDRON
.. SCENEOESMACEAE
.. .SCENEDESMUS
CHRYSOPMYTA
.8ACILLARIOPHYCEAE
..CENTRALES
...COSCINODISCACEAE

L ....CYCLOTELLA
..PENNALES
...ACHNANTHACEAE

L ....COCCONEIS
...FRAGILARIACEAE

L ....SYNEORA
...NITZSCHIACEAE

D ....NITZSCHIA
.CHRYSOPHYCEAE
..CHRYSOMONAOALES
. . .OCHROMONADACEAE

L ....DIN08RYON
CYANOPHYTA
.MYXOPHYCEAE
. .CHROOCOCCALES
...CHROOCOCCACEAE

D ....ANACYSTIS
..OSCILLATORIALES
... OSCILLATOR! ACEAE
....OSCILLATORIA
EUGLENOPHYTA
.CRYPTOPHYCEAE
..CRYPTOMONIDALES
. . .CRYPTOMONODACEAE
....CRyPTOMONAS
.EUGLENOPHYCEAE
..EUGLENALES
...EUGLENACEAE

L ....TRACHELOMONAS
PYRRHOPHYTA
.DINOPHYCEAE
..PERIDINIALES
...CERATIACEAE

L ....CEPATIUM

49(000 CELLS/ML

.,„.,,. COMMON ̂ ..NAMF...^ tl CELLS/ML PER ,CENT

GREEN ALGAE

0

1(400 3
830 2

2(300 5
0

2(100 4

DIATOMS
CENTRIC

0
PENNATE

0

0

23(000 47
YELLOW-BROWN ALGAE

0
BLUE-GREEN ALGAE

COCCOID

12(000 25
FILAMENTOUS

6(200 13
EUGLENOIDS
CRYPTOMONADS

410 1

0

DINOFLAGELLATES

0

NOTE: D - DOMINANT ORGANISM! GREATER OR 'EQUAL TO 15%
L - LESS THEN 1%» MAY NOT HAVE BEEN ACTUALLY COUNTED
ANALYSIS METHOD: SEDGWICK-RAFTER CHAMBER . aoo-x MICROSCOPE
DIVERSITY INDICES* BASED ON ACTUAL COUNTS:

PHYL/DIV 1.486
CLASS 1.486
OROER 1.834
FAMILY 1.989
GENERA 2.125



ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 

444912093110000 - BLACKHAWK LAKE AT EAGAN, MN- -Continued

659

DUALITY DATA, wATFR Y£A»

FFP

?<>.
APW
16. 

Ji'L "SO.

TOTAL 
MTRO-

TOTAL 
PHOS-

,03 

,07 

,06

OIS- 
SCLVED

PHPS-

("1
(wr./L)

.00

TOTAL 
PHC1S-

T(-BTAL

( M ft / K G 3

130 

11>0

36

13 Hi

?5

1975 TO SEPTEMBER J976

OH6AM1C CHtOH-'A CHLOR-8
CARBON PHYTO- PHYTO-

TOTAL I* SOT- PUANK- PLANK-
3RGANIC TOM MA- TDM TON
CARBON TERIAL CHRO«O
(CJ (C) SPtCT,

CG/KG) CUG/LJ
C00ft«7) C70951)

SPtCT.
(UG/U)

(70952)

7.6 

,3

5,8

JULY 30* 1976 
1335 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

33.000 CELLS/ML

_ORGANISM_NAME.

CHLOROPHYTA 
CHLOROPHYCEAE 
.CHLOROCOCCAtES 
..OCCYSTACEAE 
...OICTYOSPHAERIUM 
..SCENEDESMACEAE 
...CRUCI6ENIA 
.VOLVOCALES 
..PHACOTACEAE 
...PHACOTUS 
.ZY6NEMATALES 
..OESMIOIACEAE 
...STAURASTRUM 
HRYSOPHYTA 
BACILLARIOPHYCEAE 
.PENNALES 
..NIT7SCHIACEAE 
...NITZSCHIA 
YANOPHYTA 
MYXOPHYCEAE 
.CHROOCOCCALES 
..CHROOCOCCACEAE 
...AGMENELLUH 
...ANACYSTIS 
....ANACYSTIS INCERTA 
...ANACYSTIS 
.OSCILLATORIALES 
..NOSTOCACEAE 
...ANABAENA 
..OSCILLATOP.IACEAE 
...OSCILLATORIA

.COMMON_NAMJ 

GREEN ALGAE

PLACOOERM OESMIOS

DIATOMS 
PENNATE

BLUE-GREEN ALGAE 

COCCOIO

FILAMENTOUS

CELLS/ML

3,700

3.300

410

8.300

4.500
13.000

410

1.100

PER_CENT

8

7

1

0

35

14
41

NOTE: D - DOMINANT ORGANISM; GREATER OR EQUAL TO 15%
L - LESS THEN 1%; MAY NOT HAVE BEEN ACTUALLY COUNTED
ANALYSIS METHOD: SEOGWICK-RAFTER CHAMBER . zoo-x MICROSCOPE
DIVERSITY INDICES. BASED ON ACTUAL COUNTS:

PHYL/DIV 0.681
CLASS 0.681
ORDER 1.034

FAMILY 1.308
GENERA 1.913



660 ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 

444912093110000 - BLACKHAWK LAKE AT EAGAN, MN--Continued

A'lG. 34, 1976 
1400 HOURS

OF PHYTOPLANKTON 

1,600.000 CELLS/'iL

NAMF ______

CHLOROPHYTA 
CMLOROPMYCFAE 
.CHLOKOCOCCALFS 
..OOCYSTACEAE

L ...DICTYOSPHAERIUM 
L ...KIKCHNERIELLA 

..SELENASTWUM 

..TET»AE9KON 

.SCENFOES^ACFAF

..SCENE DE S^US

CHRYS')PHYTA 
.CHPYSOOMYCEAE

CYAMOPHYTA
.MYXOOHYCpiF
..CH»OOCOCCALES
...CHROOCOCCACFAF
....AMACYSTIS
.....A.INSF»TA

.OSCILLATO^IALES

..NOSTOCACCAE

...APHANI70MFNON

..OSCILLATO^IACEAF

FUGLFNOPHYTA 
UGLENOPHYC 
FIJGLFNALFS

_CO«MON_ 

G9FEN ALGAF

._ CELLS/ML

TOTALS «,700 

ALGAF

TOTALS

RLUE-r,KEEN ALGAE 

CnCCOIO

FILAMENTOUS

630

36,000
9,900

a?, ooo
1,000,000

TOTALS l,iSOO.OOO

E'lGLENOIDS

PER.CENT

1
63

TOTALS

'OTE: 0 - DORMANT OPRANISM; GREATER OR EQUAL TO 15*
L - LESS THFIY r*s MAY NOT HAVE BEEN ACTUALLY COUNTED
ANALYSIS MFTHOn: SEOGWICK-RAFTFR CHAM8E^ « aOO-X MICROSCOPE.
DIVERSITY INDICES. BASF.n ON ACTUAL COUNTS:

PHYL/niV 0.0^0 
Cl ASS 0.060

FAMILY 1.134



ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 

444912093110000 - BLACKHAWK LAKE AT EAGAN, MN-Continued

661

P. 30. 197ft 
1115 HOUPS

IDENTIFICATION OF PHYTOPLANKTON

710,000 CELLS/ML

CHLOPOPHYT4 
CHLOROPHYCEAE
.CHLOSOCOCCALE^
..OOCYSrACFAF

..SCENEOFSMACEAE 

...SCENEDESMUS

CYAMOPHYTA

..CHPOOCOCCALF.S

...CW^OOCOCC4CFAF

....AM4CYSTIS

...NOSTOCACEAt"

COMMON_NAME____ CELLS/ML 

OFEN AL&AE

PER_CENT

TOTALS

RLUE-G3EEN ALGAE

COCCOID

FILAMENTOUS

TOTALS

?,900

330,000

130,000

700.000

0

47

17

100

o - DOMINANT ORGANISM; GPEATFP OR EOUAL TO is*
L - LESS T»FN 1*: M,HY MOT HAVE BEEN ACTUALLY COUNTED
ANALYSIS METHOD: SEOGWIC^-^AFTFP. CHAMIJEW , aoo-x MICROSCOPE

HASEO ON ACTUAL COUNTS: 
HYL/r>IV 0.030 

CLASS 0.039
OCT1F.R 1.032 , 

FAMILY 1.51? 
1.51?



662 ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 

444733093120900 - BOESEL POND AT EAGAN, MN

DATf;

TIMJ.

QUALITY DATA, *ATFR VFA»

SPU- 
ctf-ir

1'7S TO SEPTEMBER 1976

(FT)

MAO
0?...

APR
15, ..

JUI.
27...

Ai.r;
2">. , ,

Sf P
«?e,..

0930

1130

lias

1 1 JO

103C

-

7.0

6.0

h,0

5. 3

OIlCT-

"HO?)
(n o a o o j

(OFG (-5

132 7.o -.3.n

96 8,7 23,3

170 10,2 23,5

137 nj.S 29,0

114 9,o 13,0 13,0

Tt«PfcR-
AUIRt

(QtG C)
COQ01P)

*.o

ts.o

;?,0

2«.b

TUR-
810-
TTY

(JTU)
(00070)

6
6

—
..

TWANS"
PfiK-
fcMCY

(StCC-Hj
DISK)

(M)

(000/8)

—

.S5

.15

.10

DIS"

SOLVtD
UX¥Gt»»
< M 6/L)

CJ030J)

.7

U.»

10,6

16.2

MAR. 2, 1976 
0930 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

94,000 CELLS/ML

^ORGANISM_NAME.

CHLOROPHYTA 
.CHLOROPHYCEAE 
..CHLOROCOCCALES 
...OCCYSTACEAE

L ....OOCYSTIS 
..VOLVOCALES 
...CHLAMYOOMONAOACEAE 
....CHLAMYDOMONAS 
CYANOPHYTA 
.MYXOPHYCEAE 
..OSCILLATORIALES 
...NOSTOCACEAE 
....APHANIZOMENON 
...OSCILLATORIACEAE

D ....OSCILLATORIA 
EUGLENOPHYTA 
.CRYPTOPHYCEAE 
..CRYPTOMONIOALES 
...CRYPTOMONODACEAE

L ....CRYPTOMONAS 
.EUGLENOPHYCEAE 
..EUGLENALES 
...EUGLENACEAE

L ....TRACHELOMONAS

.COMMON_NAME 

GREEN ALGAE

BLUE-GREEN ALGAE 

FILAMENTOUS

EUGLENOIDS 
CRYPTOMONADS

CELLS/ML

7,500

4,700

81,000

PER_CENT

0

8

5

86

NOTE! 0 - DOMINANT ORGANISM! GREATER OR EQUAL TO 15%
L - LESS THEN 1*1 MAY NOT HAVE BEEN ACTUALLY COUNTED 
ANALYSIS METHODS SEDGWICK-RAFTER CHAMBER , HOO-X MICROSCOPE 
DIVERSITY INDICES, BASED ON ACTUAL COUNTS: 

PHYL/DIV 0.477 
CLASS 0.485 
ORDER 0.496 

FAMILY 0.775 
GENERA 0.775



ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 663

444733093120900 - BOESEL POND AT EAGAN, MN--Continued
«ATEf< SUM IT.v DMA, wATFR YEAR OCTOBER 1975 TO SEPTEMBER 1<»76

OATt

f AR
0?.,.

APR
is, . .

JUL
<*?• . .

AuR
?*...

8 «...

015-
pgR. ALKA- SCUV&D
Cfc w f UNITY CHLO-

SATUW- AS HTUf
iTior-* CACn* (rui

( M G/L ) ( M k/U )
( 0 0 i 0 1 1 ( 0 0 U 1 ft ) (OO^UO)

s as s.h

119 37 U.7

13« -- fe.fe

19ft -.- 7.0

8H -- fe.*i

DTS-
srn vFij
SPI IDS
fRESl-
n 1.) F- AT
1 SO t )
f M r; / L )

(7f)^oO)

69

69

66

7V

«6

APR. 15,

ors-
SOUVtD
SOLTOS
(TONS
"t*
AC-FI )
(7nSOi)

,12

,0<5

.1?

.11

.13

1976

TOTAL
Ml THITE

SUS- PLUS
REMDED NITRATE
SOU IDS (»>O
(wG/U) r "G/U J

C70299) (00630)

9 .01

lu .01

mm mm

mm

"

DIS
SOLVED

NITRITE
PLUS

NITRATE
(M)

(MG/LJ
(U0641J

.00

.01

mm

"•

WOT

TOTAL
KJfeL-
OAHL
NITRO
GEN
(N)

t MQ/L)
(OObfb)

I .9

3,b

<••

•"

"

1130 HOURS

IDENTIFICATION OF PHrTOPLANKTON 

88,000 CELLS/ML

. .ORGANISM_NAME____

CHLOROPHYTA
.CHLOROPHYCEAE
..CHLOROCOCCALES
...HYDRODICTYACEAE
....PEOIASTRUM
...MICRACTINIACEAE
....MICRACTINIUM
...OCCYSTACEAE
....ANKISTRODESMUS
....DICTYOSPHAERIUM
....KIRCHNERIELLA
....SELENASTRUM
...SCENEDESMACEAE
....ACTINASTRUM
....SCENEDESMUS
CHRYSOPHYTA
.BACILLARIOPHYCEAE
..CENTRALES
...COSCINODISCACEAE
....CYCLOTELLA
..PENNALES
...NITZSCHIACEAE
....NITZSCHIA
CYANOPHYTA
.MYXOPHYCEAE
..CHROOCOCCALES
...CHROOCOCCACEAE
....AGMENELLUM
....ANACYSTIS
..OSCILLATORIALES
...OSCILLATORIACEAE

D ....OSCILLATORIA 
EUGLENOPHYTA 
.EUGLENOPHYCEAE 
..EUGLENALES 
...EUGLENACEAE 
....TRACHELOMONAS 
PYRRHOPHYTA 
.DINOPHYCEAE 
..PERIDINIALES 
...PERIDINIACEAE

L ....PERIDINIUM

_COMMON_^NAME. 

GREEN ALGAE

CELLS/ML PER.CENT

DIATOMS 
CENTRIC

PENNATE

BLUE-GREEN ALGAE

COCCOIO '

FILAMENTOUS

EUGLENOIDS

620

1,200

3,100 
2,500 
8,700 

620

1,200 
7,200

2,000

1,900

2,500 
3,100

52,000

1

1.

3 
10 
1

1 
8

2

2

3 
4

59

DINOFLAGELLATES

780

NOTE: D - DOMINANT ORGANISM! GREATER OR EQUAL TO 15%
L - LESS THEN 1%J MAY NOT HAVE BEEN ACTUALLY COUNTED
ANALYSIS METHOD: SEDGWICK-RAFTER CHAMBER , zoo-x MICROSCOPE
DIVERSITY INDICES, BASED ON ACTUAL COUNTS:

PHYL/DIV 1.192
CLASS 1.192
ORDER 1.540

FAMILY 1.921
GENERA 2.307



664 ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 

444733093120900 - BOESEL POND AT EAGAN, MN-- Continued

CAR 

APP

ATfff QUALITY DiTA,

TOTAL 
MTHO-

.1"

, 1 0

,00

y^ AP

TOTAL

tCTAL nKThl,
PHnS- DHOS-

tPl (D)

fOOt,65) (00*71)

.00

1975 TO SEPTf«B£R 1Q7(> 

ORGANIC CHLUrt-A

P-nejS TOTAL IN 30T-
l\ ROT- URiJAwIC TOM fA-

Tf-GIAC (C) (C)
(wr,/KG) f«R/L) (f'/KG)

1 (00«>80)

a.C

PLANK- 
TUN

PMVTO-

TPN,

SPf-CT, SPtCT, 
(Uf,/L) 

1709S.J)

16

26..

JULY 37, 1976 
1145 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

1»400»000 CELLS/ML

.ORGANISM_NAME.

CHLOROPHYTA 
.CHLOROPHYCEAE 
..CHLOROCOCCALES 
...SCENEDESMACEAE 

L ....SCENEDESMUS

CYANOPHYTA 
.MYXOPHYCEAE 
..OSCILLATORIALES 
....NOSTOCACEAE 

0 ....ANABAENA 
L ....ANABAENOPSIS 

....APHANIZOMENON 

. . .OSCILLATORIACEAE 
L ....OSCILLATORIA

_COMMON_NAME. 

GREEN ALGAE

._ CELLS/ML PER_CENT

BLUE-GREEN ALGAE

FILAMENTOUS

TOTALS

1,400,000 

17,000

1,400,000

99 
0 
1

0
Too"

NOTE: D - DOMINANT ORGANISM; GREATER OR EQUAL TO 15%
L - LESS THEN 1*: MAY NOT HAVE BEEN ACTUALLY COUNTED
ANALYSIS METHOD: SEDGWICK-RAFTER CHAMBER » 200-x MICROSCOPE
DIVERSITY INDICES, BASED ON ACTUAL COUNTS: 

GENERA 0.099



ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 665 

444733093120900 - BOESEL POND AT EAGAN, MN--Continued .

AUG. 25,
1130 HOUPS

IDENTIFICATION OF PMYTOPLANKTON

.?,soo.ooo CELLS/ML

MAJJIF_____________ _COMMON_NAME______ CELLS/ML PER_CENT 

CMLOPOPHYTfl G"FEN ALGAE

..OOCYSTACEAE

...ANK I ST->r)9ESMUS

..SCENEOES^ACEAF.

TOTALS 20.000 1 

ALGAE 

CnCCOTO

150,000 5 
2,100,000 75 

.OSCILLATOWIALFS FILAMENTOUS 

..MOSTOCACEAE
320.000 11 
61.000 2

...LYNGBYA 150.000 5

TOTALS 2,S007000 ~98

MOTE: o - OO^INHMT ORGANISM; GREATER OP FQUAL TO 15*
L - LFSS T^fM !»,: MAY NOT HAVE BEEN ACTUALLY COUNTEO
ANALYSIS MFTHOO: SFOGWICK-PAFTFP CHAMOE^ , 200-x MICROSCOPE
OIVF'SITY t\'OICES, BASFO ON ACTUAL COUNTS:

°HYL/niV 0.061
CLASS 0.061
OPrtfR 0.760

FAMILY 0.931



666 ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS

444733093120900 - BOESEL POND AT EAGAN, MN--Continued

SFP. ?8, 1976 
1030 HOURS

IOENTIFICATION OF PHYTOPLANKTON

?, ooo,ooo CELLS/ML

_ORGANISM_NAME__ 

CHLOROPHYTA
.CHLOROPHYCEAE 
..CHLOROCOCCALFS 
...SCENEOESMACEAE 

L . ...SCENEDESMUS

CHRYSOPHYTA 
.KACILLARJOPHYCEAE 
..PFNNALFS 
...NIT7SCHIACEAE 

I ....NITZSCHIA

CYANOPHYTA
.MYXOPHYCEAE 
CHROOCOCCALES 
.CHROOCOCCACEAE 
..AMACYSTIS 
OSCILLATORIALFS 
.NOSTOCACEAE 
..ANAHALNA 
..APHANI70MENON 
OSCILLATORIACFAF 
..OSCILLATORIA

PYRRHOPHYTA 
.DINOPHYCE4E 
..PERIOINIALES 
...GLENOOINIACEAE 

I ....GLEN001NIUM

COMMON_NAME. 

OFEN ALGAE

._ CELLS/ML PER^CENT

TOTALS

DIATOMS 
PFMNATE

TOTALS

BLUE-RREEN ALGAE 

COCCOID

FILAMENTOUS

1,600

410

l,700fOOO

TOTALS 2,000,000

FIRE ALGAE 
OINOFLAGELLATES

100

MOTES 0 - DOMINANT ORGANISM; GREATER OR FOUAL TO IS*
L - LESS THFN 1*5 MAY NQT HAVE BEEN ACTUALLY COUNTED 
ANALYSIS METHOD! SEDGWICK-RAFTFR CHAMBER , 200-X 'MICROSCOPE 
DIVERSITY INDICES, BASED ON ACTUAL COUNTS: 

DHYL/DIV 0.01? 
CLASS 0.012 
ORDER 0.647 

FAMILY 0.805 
GENERA 0.869



ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 667

445026093065100 - BURVIEW PARK POND AT EAGAN, MN 

1-iATER QUALITY DATA, »A1E« YEAR OCToBfcR 1975 TO StPTE.MHfcK 1976

OATf

FfeB
2«>, , ,

APR
05...

JUL
30...

AUG
27, ,.

SEP
an,,.

DEPTH
OF

RtSfcR-
TjMt VOIR

(FT)
(72025)

1200 ,

1130 9,0

06«5 7,5

1215 B.O

U«5 7,9

SPt. 
CIHC 
Cnf*.
DUCT-
ANCE

(MICRO-
KHUS)

(OOOV5)

239

2t>0

230

25S

2ftO

PH

(UNITS)
(00000)

8,0 '

7,S

ti,U

e.t

7.6

AIR
TfPEM-

ATURt
(PEG C)
(00020)

6.0

lfl.0

27, S

27,0

l«,0

TtMPfcK-
ATUHt

(Ofct, C)
(00010)

.0

tn.o

25, S

2b, U

f*,0

TKAMS- 
PAH-

TUR- tNtY
810» (StCChJ
JIY OJSH)

(JTLO (M)
(00070) ( 0 11 0 7 fl )

7 ..

t* ,7h

,bl

«« ,06

•" ,i>5

DIS"
SOl.Vfci)
OXYGEN
(H*»/L)

(00300)

ii.l

10,6

t> t e

6.4

9.1

FEB. 35, 1976 
1300 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

130,000 CELLS/ML

..ORGANISM_NAME.

CHRYSOPHYTA
.CHRYSOPHYCEAE
..CHRYSOMONAOALES
...OCHROMONADACEAE
....DINOBRYON
CYANOPHYTA
.MYXOPHYCEAE
..OSCILLATORIALES
...OSCILLATORIACEAE

0 ....OSCILLATORIA 
EU6LENOPHYTA 
.CRYPTOPHYCEAE 
..CRYPTOMONIDALES 
...CRYPTOMONOOACEAE

L ....CRYPTOHONAS

_COMMOIH_NAME_____ CELLS/ML 

YELLOW-BROWN ALGAE

630 
BLUE-GREEN ALGAE

FILAMENTOUS

PER_CENT

EUGLENOIOS 
CRYPTOMONADS

110,000 99

NOTE! 0 - DOMINANT ORGANISM! GREATER OR EQUAL TO 15%
L - LESS THEN 1%» MAY NOT HAVE BEEN ACTUALLY COUNTED 
ANALYSIS METHOD! SEOGWICK-RAFTER CHAMBER t 300-X MICROSCOPE 
DIVERSITY INDICES. BASED ON ACTUAL COUNTS! 

PHYL/DIV 0.056 
CLASS 0.056 
ORDER 0.056 

FAMILY 0.056 
GENERA 0.056



668 ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS

445026093065100 - BURVIEW PARK POND AT EAGAN, MN--Continued 

QUALITY DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

DATE

FEB 
25...

APR
OS,.. 

JUL
30...

A or, 
SIP"*

PER-
CfcNT

• SATUR
ATION

(00301)

ALKA
LINITY

AS
CAC03
(MC/L)

(00410)

DIS-
SOLVfcD
CHLO
RIDE
(CD
(HC/t)

(00940)

DIS
SOLVED
SQL10S
(RE8I-
OUF AT
ieo C)
(MG/L)

(70300)

D1S-
soLvto
SOLIDS
(TONS
PER

AC«FT)
(70303)

sus-
PfcNOED
SOLIDS
(MG/L)

C70399)

TOTAL
NITRITE

PLUS
NITHATfc

(*)
(MG/L)

(00630)

DIS
SOLVED

NITRITE
PLUS

NITRATE
(N)
(MG/U

(0063) )

TOTAL
KJEL-
DAHL
MTHO-
GfcM
(N)

(MG/L)
(00625)

78 

96 

7? 

80 

90

93

125

147

9,4

9,9

in

Jl

165

135

»«l

175
APR. 5* 1976 

1130 HOURS

.22

.!»

.19

.21

H,I

.00 ,no

IDENTIFICATION OF PHYTOPCANKTON 

130*000 CELLS/ML

.ORGANISM_^NAME.

CHCOROPHYTA 
CHLOROPHYCEAE 
.CHLOROCOCCALES 
..OCCYSTACEAE 
...ANKISTRODESMUS 
...CHODATEU.A 
...DICTYOSPHAERIUM 
...SELENASTRUM 
..SCENEDESMACEAE 
...CRUCI6ENIA 
...SCENEOESMUS 
.VOLVOCALES 
..CHLAMYDOMONADACEAE 
...CHLAMYDOMONAS 
HRYSOPHYTA 
BACILLARIOPHYCEAE 
.CENTRALES 
..C05CINOOISCACEAE 
...CYCLOTELLA 
.PENNALES 
..ACHNANTHACEAE 
...ACHNANTHES 
..NITZSCHIACEAE 
...NITZSCHIA 
CHRYSOPHYCEAE 
.CHRYSOMONADALES 
..OCHROMONADACEAE 
...DINOBRYON 
YANOPHYTA 
MYXOPHYCEAE 
.CHROOCOCCALES 
..CHROOCOCCACEAE 
...AGMENELUUM 
.OSCILLATORIALES 
..OSCILLATORIACEAE 
...OSCILLATORIA 
U6LENOPHYTA 
EUGLENOPHYCEAE 
.EUGLENALES 
..EUGLENACEAE 
...TRACHELOHONAS 
YRRHOPHYTA 
DINOPHYCEAE 
.GYMNODINIALES 
..GYMNODINIACEAE 
...GYMNODINIUM

.COMMON^NAME,_____ CELLS/ML 

GREEN ALGAE

1*900

?,300 
1*400

,100
,700

PER.CENT

DIATOMS 
CENTRIC

PENNATE

YELLOW-BROWN ALGAE

BLUE-GREEN ALGAE 

COCCOID

FILAMENTOUS

EUGLENOIDS

DINOFLAGELLATES

1*900

4*100

2*800

110*000

830

Z

84

NOTEt D - DOMINANT ORGANISM* GREATER OR EQUAL TO 15%
L - LESS THEN 1%I MAY NOT HAVE BEEN ACTUALLY COUNTED
ANALYSIS METHOD: SEDGWICK-RAFTER CHAMBER * aoo-x MICROSCOPE
DIVERSITY -INDICES* BASED ON ACTUAL COUNTS!

PHYL/DIV 0.765
CLASS O.B19
ORDER 1.000

FAMILY 1.068
GENERA 1.171



ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 669

DATfc

445026093065100 - BURVIEW PARK POND AT EAGAN, MN--Continued

«ATFH QUALITY DAtA, WA1FR YEAR OCTOBfcR 197^ TO StPTEMBfch 197fe

TOTAL

80T TOM

(MG/KG) 
(OUM)3)

TOTAL
PHOS-

fp)
(MG/L)

CIS- 
501 VfD 
ORTKO.' 

PHng. 
PHnpi'S
fpj

fMt,/L)

TOTAL
1M HOT"
TOW MA.

TPHIAL CO

ORGANIC

IN nni»
TOM MA-
TirttAt

(C)

PHYtO"

1 tIN

CH«OMO 
SPfcCT, 
CUG/L)

PHYTO-
PLAt'K"
TUN

CHHOMO 
SPttt, 
Uib/U

APR
05... 

JDL
30,,.

AUG
27.,,

SEP 
?*>...

3000

7500

,05 

,09

.H

.09

.on

IS

a.5

JULY 30 * 1976 
0845 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

640*000 CELLS/ML

.ORGANISM_NAME.

CHLOROPHYTA 
.CHLOROPHYCEAE 
..CHLOROCOCCALES 
.. OCCYSTAC6AE 

L .. .ANKISTRODESMUS 
L .. .KIRCHNERIELLA 

.. SCENEOESMACEAE 

.. .SCENEOESMUS 
CHRYSOPHYTA 
.BACILLARIOPHYCEAE 
..PENNALES 
...NAVICULACEAE 

L ....NAVICULA
...NITZSCHIACEAE 

L ....NITZSCHIA 
CYANOPHYTA 
.MYXOPHYCEAE 
..CHROOCOCCALES 

CHROOCOCCACEAE 
lAGMENELLUM 
.ANACYSTIS 
..ANACYSTIS INCERTA 
.ANACY5TIS 

..OSCILLATORIALES 
NOSTOCACEAE 
•CYLINOROSPERMUM 
OSCILLATORIACEAE 
.LYNGBYA 
.OSCILLATORIA 

EUGLENOPHYTA 
.CRYPTOPHYCEAE 
..CRYPTOMONIOALES 
...CRYPTOCHRYSIDACEAE 
....CHROOMONAS 
.EUGLENOPHYCEAE 
..EUGLENALES 
...EUGLENACEAE 
....TRACHELOMONAS

.COMMON_NAME. 

GREEN ALGAE

CELLS/ML

11*000

DIATOMS 
PENNATE 
NAVICULOIO

BLUE-GREEN ALGAE 

COCCOIO

FILAMENTOUS

EUGLENOIOS 
CRYPTOMONAOS

45*000

34*000 
130*000

28*000

91*000 
290*000

PER_CENT

5
21

14
45

NOTE: 0 - DOMINANT ORGANISM! GREATER OR EQUAL TO 15%
L - LESS THEN l%t MAY NOT HAVE BEEN ACTUALLY COUNTED
ANALYSIS METHOD: SEDGNICK-RAFTER CHAMBER * zoo-x MICROSCOPE
DIVERSITY INDICES* BASED ON ACTUAL COUNTS:

PHYL/DIV 0.240
CLASS 0.243
ORDER 1.139

FAMILY 1.394
GENERA 2.1IB



670 ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 

445026093065100 - BURVIEW PARK POND AT EAGAN, UN — Continued

fi. ?7, 197h 
121S HHUPS

IOEMTIFICATION OF PHYTOPLANKTON 

640,000 CFLLS/ML

.OOCYSTACFAE

C^UCIGEMI A 
. SCENEr»-~SMiis

_COMMON _ NAME ____ CELLS/ML

ALIJ4F

TOTALS

11.000

PER_CENT

...CHrJOOCOCCACFAP

'1 ....ANACYSTTS 
... .C'"»CCOC-»LO->TS

..OSC.ILLATOKTALES 

...'I'lSTOCACF At" 
I ....ANA8AFMA

..FUr,LF.N'ALf.S

OTATO«S
DFMNATE

TOTALS 

ALT,AE

FTLAMFNTQiJS

2?. 000
160,000
14,000

33,000
1^.000

270,000
99,000

TOTALS 620,000

3
25
2
0

0
5
a

43
JLfc
96

FMGLENOIOS

I. - LESS 
ANALYSIS

TOTALS

t/GAMis 1"!! G»FATE» OP EQUAL TO 15* 
1*: "AY 'JOT HAVE BEEM ACTUALLY COUNTFD 
n: SEDG»(tCK-PAFTFP CHAM8E" , ?00-X 
^ES, SASfO ON ACTUAL COUNTS: 

°HYL/TIV n.PTR 
CL«SS 0.?38 
ORHF« 1.109 

FAMJLY 1.476



ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 

445026093065100 - BURVIEW PARK POND AT EAGAN, MN--Continued

671

SFP. 28. 1976 
1345 HOURS

TOEMTIFICATION OF PHYTOPLANKTOM

1,000,000 CELLS/ML

________ _COMMON_NAME____ CELLS/ML 

RPFEN ALGAE

14,000

7,300

TOTALS ~3"77Foo" 

SLUE-GREEM ALGAE 

COCCOID

....A

..O^CI

...'-IOSTOCACEAF
FTLAMFMTOUS

34,000
660,000

n.ooo
7.600

40,000
ziHiaaa

TOTALS 970,000

CPYPTOMONAOS

PER_CENT

0
1
1
0

1 
0

_0, 
3

3
66

-21
96

_a
0

1 - On/IMANT
L - LESS T"EM 1*'

GREATER OR POUAL TO Ib* 
M f)T HAVE BEE* ACTUALLY COUMTPQ 
TCK-^ftPTEP CM A''«WE^ , <?00-X MlC 

IMPTTFC;, BASEO ON ACTUAL COUMTS:
PHYL/'IIV n.? 

CLASS 'J.^ 
OWOER i.o c

FAMILY 1.1'



672 ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS

P£B

APR

07,, 
Jut 
27.,

25.,
SEP
27.,

TIME

444821093124500 - CEDAR GROVE POND AT EAGAN, MN

QUALITY DATA, W4TPS YEAR OCTrHf-R 197% TO S?PTfMRE» 1976

DEPTH 
GF

v rj I B

S.5

SPt-
CIMC
CnN-
OL'CT-

170

AtMPfc AT'JRE 

0 (OtG C)
(OOtlfO) (0002T5 (0301'

7.

ir.r .0

11. S 12, y

33. '« 35>7

3^.n 2U.S

<J.O l«,o

to

J .*«

.13

.13

,1S

TRAK.S-
PAK-

TUR- tNCY OIS- 
MO- (StCCHj SOLVED 
I TV 0ISM 

(J 1 '.I) ( f ) 
(C1070) ( 0 C ft 7 6) (OOiOOl

11.3

?0.0

b.3

FEB. 26, 1976 
1030 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

^5,000 CELLS/ML

_ORGANISM_NAME.

CHLOROPHYTA
.CHLOROPHYCEAE
..CHLOROCOCCALES
...OCCYSTACEAE
....ANKISTRODESMUS
..VOLVOCALES
.•.CHLAMYDOMONADACEAE
....CHLAMYDOMONAS
CYANOPHYTA
.MYXOPHYCEAE
..CHROOCOCCALES
...CHROOCOCCACEAE
....GOMPHOSPHAERIA
..OSCILLATORIALES
...OSCILLATORIACEAE
....OSCILLATORIA
EUGLENOPHYTA
.EUGLENOPHYCEAE
..EUGLENALES
...EUGLENACEAE
....TRACHELOMONAS
PYRRHOPHYTA
.DIWPHYCEAE
..GYMNODINIALES
...GYMNODINIACEAE
....GYHNODINIUH

^COMMON_NAME. 

GREEN ALGAE

CELLS/ML PER_CENT

BLUE-GREEN ALGAE

COCCOIO

FILAMENTOUS

EUGLENOIDS

230

5,700

21*000

18,000

1

13

46

40

OINOFLAGELLATES

450

NOTE: 0 - DOMINANT ORGANISM* GREATER OR EQUAL TO 15%
L - LESS THEN 1*» MAY NOT HAVE BEEN ACTUALLY COUNTED
ANALYSIS METHOD: SEDGWICK-RAFTER CHAMBER • zoo-x MICROSCOPE
DIVERSITY INDICES, BASED ON ACTUAL COUNTS:

PHYL/DIV 0.638
CLASS 0.638
ORDER 1.525

FAMILY 1.535
GENERA 1.525



ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 673

444821093124500 - CEDAR GROVE POND AT EAGAN, MN--Continued
»ATFR QUALITY DATA. W&TFR YFAP OCTOBER 1975 TO SEPTEMBER

Jut
•27.

AUG
25. 

SEP 
27,

rsls*
PS-R- AI.KA- SOLVED
r.tMT LJNITY CWLQ-

SATUX- AS PIUF-
ATIOK. CAC03 (Ct)

(fG/L) ( M S/L)
(00301) (00*110) (00900)

*n ?^ is

1S« ?t> 61

256 -- UP

95 .— 52

5? — 4?

DtS-
SOLVEO DTS-
SOLIOS SDLVfcD
(RPST- SOLIOvS SUS-
PUF AT (TONS PENOEO
1BO C) PfcR SOLIDS
(MG/D AC-FT) (MG/L)

(70300) (70303) (70299)

112 ,15 1 «

176 ,2u 2

17« ,2a

1"2 ,10

J«3 .19

OIS- TOTAL
TOTAL SOLVED KJEL-

NlTI*TTt NITRITE OAHL
PLUS PLUS KITRO-

NITRATE NlTBATfe GF*
(N) (N) (N)

(«6/L) (*G/L) (M6/L)
(00630) (00631) (00625)

.37 ,35 3,3

,1% .15 2,»

..

-"

..

APR. 7* 1976
0930 HOURS

IDENTIFICATION OF PHYTOPLANKTON

210

ORGANISM NAME

CHLOROPHYTA
CHLOROPHYCEAE
.CHLOROCOCCALES
..MICRACTINIACEAE
...MICRACTINIUM
..OCCYSTACEAE

L ...ANKISTRODESMUS
L ...DICTYOSPHAERIUM

..SCENEDESMACEAE
L ...ACTINASTRUM

CHRYSOPHYTA
BACILLARIOPHYCEAE
.CENTRALES
..COSCINOOISCACEAE

L ...CYCLOTELLA
.PENNALES
..NAVICULACEAE

L ...NAVICULA
..NITZSCHIACEAE

L ...NITZSCHIA
YANOPHYTA
MYXOPHYCEAE
.CHROOCOCCALES
..CHROOCOCCACEAE
...ANACYSTIS
.OSCILLATORIALES
..OSCILLATORIACEAE
...LYNGBYA

D ...OSCILLATORIA
..RIVULARIACEAE

L ...RAPHIDIOPSIS
UGLENOPHYTA
CRYPTOPHYCEAE
.CRYPTOMONIDALES
..CRYPTOCHRYSIDACEAE
...CHROOMONAS
...RHODOMONAS
EUGLENOPHYCEAE
.EUGLENALES
..EUGLENACEAE

L ...TRACHELOMONAS
YRRHOPHYTA
DINOPHYCEAE 
.PERIDINIALES
..PERIDINIACEAE

L ...PERIDINIUM

,000 CELLS/ML

.COMMON NAME

GREEN ALGAE

DIATOMS
CENTRIC

PENNATE
NAVICULOID

BLUE-GREEN ALGAE

COCCOID

FILAMENTOUS

EUGLENOIDS
CRYPTOMONADS

DINOFLAGELLATES

CELLS/ML PER.CENT

17*000 8

0
0

0

0

0

0

3*600 2

17*000 8
160.000 75

0

8*600 4
4*400 2

0

0

NOTE: D - DOMINANT ORGANISM; GREATER OR EQUAL TO 15%
L - LESS THEN 1%J MAY NOT HAVE BEEN ACTUALLY COUNTED
ANALYSIS METHOD: SEDGWICK-RAFTER CHAMBER . zoo-x MICROSCOPE
DIVERSITY INDICES. BASED ON ACTUAL COUNTS:

PHYL/DIV 0.756
CLASS 0.766
ORDER 0.888

FAMILY 0.918
GENERA 1.362



674 ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 

444821093124500 - CEDAR GROVE POND AT EAGAN, MN--Continued

i«*Tf« QUALITY DATA, i»4TF» YEiR OCTOBER 1 97S TO SfcPTI P'

TOTAL PTS- T
Ml TWO- SCl| v»(- ri P
•3 EN. TM rc-rAL r.R-r^n. H
ROT10*i HMfiS- Pt-ing, tiv,

^tTFRI- PtiQRUS Pl-nEUs In
AL ('"J fP) (P) T

OATf (MQ/KG) (HG/L) fC/l.) (*(
COO^OliJ (»n(,t>^5 (00*>71) (0

?fe.. t 3?"0 ,^>? .05
APR
07.,, aio ,13 ,01

Jt'L

?7... "" t-' 1? •-
Ai;r,
?S... -• .3?

StP

TAL ORGANIC CHLOfc-A C>"LO^-B
OS- CARBgN PMYTO- PHYTO-
uRuS TOTAL l 1^ HOT- PLA^K- PLA^K
HOT- OOGA^IC TOM "A- TOfM TUM
»i- CARftflN TE.RIAL f!WRnnO ChRQ M 0

CTiL (C) (C) SPPCT, SPfcC!

•

.
:/KG) f*G/U (f./«G) (UC-/L) CUG/u)
*>h8) (nOft«0) (I0hfl7) (70Q51J (7095^

Ifft 25 ou

?70 )2 ,1

U,a 2,

-. .. i ii a.

)

.

-

a

t>

JULY 37, 1976 
1315 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

4,aOQfOOO CELLS/ML

.ORGANISM_NAME,

CHLOROPHYTA
.CHLOROPHYCEAE
..CHLOROCOCCALES
...OCCYSTACEAE 

L ....ANKISTROOESMUS 
L ....TETRAEDRON

...SCENEOESMACEAE 
L ....ACTINASTRUM

....SCENEDESMUS

..VOLVOCALES

...CHLAHYDOMONADACEAE 
L ....CHLAMYOOMONAS

CYANOPHYTA
.MYXOPHYCEAE
..CHROOCOCCALES
...CHROOCOCCACEAE 

D ....AGMENELLUM
....ANACYSTIS
..OSCILLATORIALES
...NOSTOCACEAE
....ANABAENA 

D ....APHANIZOMENON 
0 ....CYLINDROSPERMUM

...OSCILLATORIACEAE 
D ....OSCILLATORIA
EUGLENOPHYTA
.CRYPTOPHYCEAE
..CRYPTOMONIOALES
...CRYPTOHONODACEAE 

L ....CRYPTOMONAS
PYRRHOPHYTA
.OINOPHYCEAE
..PERIDINIALES
...PERIDINIACEAE 

L ....PERIDINIUM

^COMMON_NAME. 

GREEN ALGAE

CELLS/ML

BLUE-GREEN ALGAE 

COCCOIO

FILAMENTOUS

EUGLENOIDS 
CRYPTOMONAOS

DINOFLAGELLATES

31*000

790*000 
130,000

110*000 
930,000 
SZOfOOO

1,300*000

PER_CENT

NOTE* D - DOMINANT ORGANISM; GREATER OR EQUAL TO 15%
L - LESS THEN 1%* MAY NOT HAVE BEEN ACTUALLY COUNTED
ANALYSIS METHOD: SEDGWICK-RAFTER CHAMBER , 3oo-x MICROSCOPE
DIVERSITY INDICES, BASED ON ACTUAL COUNTS:

PHYL/OIV 0.105
CLASS 0.105
ORDER 0.865

FAMILY 1.631
GENERA 3.339



ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 675

444821093124500 - CEDAR GROVE POND AT EAGAN, MM--Continued 
AUG. as, 1976 

1100 HOURS

IDENTIFICATION OF PHYTOPLANKTON

«.400,000 CFLLS/ML

___NAMF

CHLOROPHYTA 
.CHLOROPHYCEAE 
..CHLO»OCOCCA(_FS 
...OOCYSTACEAE

...SCENEOESMACEAE 
L . ...SCF.NEOF.SMIJS

CYAMOPHYTA
,MYXOPHYCE A E
..CHPOOCOCCALES
...CHROOCOCCACEAF
....AMACYSTTS

...AMACYSTIS

..MOSTOCACFAE 

...ANARAF ̂ A 

...4PHANI/OMFNON 

. . . C YL I ND

COMMON__MAME_ 

"FFN ALGAE

_ CELLS/ML

TOTALS

3LUE-GREEN ALGAE 

COCCOTD

FILAMFNTOUS

50,000

71,000

8^,000
1,300,000
370,000

9^,000 
1,300,000 
4,000,000

TOTALS 9,300,000

i
14
3

1
13
43

100

0 - DOMINANT ORGANISM: SWEATER OP EQUAL TO 15% 
L - LESS THEM 1%: M AY MOT HAVE BEEN ACTUALLY CO'JNTFD 
ANALYSTS MFTHOO: SFDGm/IC^-RAFTFR C<-iA~IBF.W , 200-X MICRnSCO°F 

IK/DICES. BASFO ON ACTUAL COUNTS:
OHYL/OIV 0.0^5 

CLASS 0.0<S5
OPDFW 0.740

FAMILY 1.4*7 
GENERA 2.140

SFD. 27,
1100 HOURS

IDENTIFICATION OF PHYTOPLANKTON

3,800.000 CELLS/ML

CHLO°OPHYTA 
.CHLOROPHYCEAE

...OOCYSTACF.AF. 
L ....ANKIST^OOFSMUS

CYANOPHYTA

. . .CHROOCOCCACEAF

. ...AGMFNELLUM 

....ANACYSTIS 

..OSCILLATORIALES 

...OSCILLATOPIACE4F

COMMOM_NAME. 

DFEN ALGAE

CELLS/ML

130,000

TOTALS

BLUE-GREEN ALGAE 

C^CCOID

FILAMENTOUS

2.000,000
150.000

PER_CEMT

53
4

TOTALS 3.700,000

n - DOMINANT ORGANISM; GREATER OR FOUAL TO is*
L - LESS THEN i*,: MAY *'OT HAVE ^EEN ACTUALLY COUNTED
ANALYSIS MFTHOo: SKOGWICK-RAFTFR CHAMBER , 200-X MICROSCOPE
OIVE^SITY INDICES, BASED ON ACTUAL COUNTS: 

RHYL/OIV 0.237
CLASS 0.2.17
OPDFR 1.175

FAMILY 1.192 
GENFRA 1.40^



676 ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 

445035093074600 - DONALDSON'S POND AT EAGAN, MN

»ATIER QUALITY DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

OATf

MAR

01...
APR
15...

JUL
2"...

AUG
2*....

SEP
2 R ., .

TIMfc

1200

1000

tjao

1130

1300

SPfc-
cif-ic

DEPTH CON- 
Of OUCT.

RES&R- AMtf
VOIR (MTtpn.
(FT) *"HOS)

(72025) (00095)

?07

10 17?

9,0 Jib*

<9,0 'il'*

MS

PH TgMPfR.
ATURfc

(UNTTS) (DEC C1
(f>OaOO) (09020)

7.2 -4,5

6.? 22.2

K.tj J1 .5

9,1 29,0

7.9 13.0

ff MPEfi.

ATURE
(Of-.G C)
(00010)

1 .0

14.0

?7.0

25,5

16.0

PAR-
TUR- t^cv ois-
HID- (SECCH1 SOLVED
ITV DISK) OXYGEM

(JTU) CMJ (MG/L)
(00070) (00076) (00300)

10 « .7

« ,82 1<% U

.e-1 7,6

,U\ 6.6

.35 9.6

MAR. 1, 1976 
1200 HOURS

IDENTIFICATION OF PHYTOPUNKTON 

4»900 CELLS/ML

.ORGANISM_NAME.

CHLOROPHYTA 
CHLOROPHYCEAE 
.CHCOROCOCCALES 
..OCCYSTACEAE 
...ANKISTROOESMUS 
.VOLVOCALES 
..CHLAMYOOMONAOACEAE 
...CHLAMYOOMONAS 
UGLENOPHYTA 
CRYPTOPHYCEAE 
.CRYPTOMONIDALES 
..CRYPTOMONOOACEAE 
...CRYPTOMONAS 
CUGLENOPHYCEAE 
.EUGLENALES 
..EUGLENACEAE 
...EUGLENA 
...TRACHELOMONAS

JCOMMON_NAME 

GREEN ALGAE

EUGLENOIOS 
CRYPTOMONADS

CELLS/ML

1*100

490

3.300

PER.CENT

0

23

10

0
68

NOTE: D - DOMINANT ORGANISM! GREATER OR EQUAL TO 15%
L - LESS THEN 1*J MAY NOT HAVE BEEN ACTUALLY COUNTED
ANALYSIS METHOD: SEDGWICK-RAFTER CHAMBER • aoo-x MICROSCOPE
DIVERSITY INDICES* BASED ON ACTUAL COUNTS:

PHYL/DIV 0.769
CLASS 1*199
ORDER 1.199

FAMILY 1.199
GENERA 1.199



ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 

445035093074600 - DONALDSON'S POND AT EAGAN, MN--Continued

677

D«T«, 1975 TP

OTS-
OiS"' SOLVED

Pt-R. AUKA- SOLVER soi 105
CtNT LI^ITY CMLO- fPf-.Sl-

5ATU»- AS HIDE 0uE At
ATIOK, CACQ3 (CL) 160 C)

DATE (MR/I,,) c H (»/L) f M G/D
fOPSOf) (00«10) (On9/J0) (70^(H)J

01.,. 7 57 29 123
APR

15... 12^ SO d* 201
Jgl
2<>... V7 -» b7 fa

?*»,.. 1 Oh •- b6 1hfl

?«.,, ^9 »• UO 17Q

DIS"
SOLVEP
SOLIDS sus-
CTQNS Pt^oeo
PE» SOLIDS
AC-PT) (HG/L)
C70503) (702^9)

.17 8

.27 3

.26

.25

,2"

.01 ,00

DIS- TOTAL
TOTAL SOLVED KJEL-

f'lTRTTE NITRITE
PLUS PLUS 

MITKATE MTRATfc
CM (Hi) 

(M&/U) (MG/L)
(P063J) (00d25)

1.3

APR. 15, 1976 
1000 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

84,000 CELLS/ML

_ORGANISM_NAME.

CHLOROPHYTA
.CHLOROPHYCEAE
..CHLOROCOCCALES
...OCCYSTACEAE
....ANKISTRODESMUS
....KIRCHNERIELLA
..VOLVOCALES
...CHLAMYOOMONADACEAE 

L ....CHLAMYDOMONAS
..ZY6NEMATALES
...DESMIDIACEAE 

L ....CLOSTERIUH
CHRYSOPHYTA
.BACILLARIOPHYCEAE
..CENTRALES
...COSCINOOISCACEAE
....CYCLOTELLA
..PENNALES
...FRAGILARIACEAE 

L ....SYNEORA
...NAVICULACEAE 

L ....NAVICULA 
L ....STAURONEIS

...NITZSCHIACEAE 
L ....NITZSCHIA

CYANOPHYTA
.MYXOPHYCEAE
..CHROOCOCCALES
...CHROOCOCCACEAE
....ANACYSTIS
EUGLENOPHYTA
.CRYPTOPHYCEAE
..CRYPTOMONIDALES
...CRYPTOCHRYSIDACEAE
....CHROOMONAS
...CRYPTOMONOOACEAE
....CRYPTOMONAS
.EUGLENOPHYCEAE
..EUGLENALES
...EUGLENACEAE 

L ....EUGLENA 
L ....PHACUS 
D ....TRACHELOMONAS

_COMMON_NAME 

GREEN ALGAE

CELLS/ML

430
430

PLACOOERM DESMIOS

DIATOMS 
CENTRIC

PENNATE 

NAVICULOIO

BLUE-GREEN ALGAE 

COCCOID

EUGLENOIOS 
CRYPTOMONADS

640

1,700

640

810

80,000

PER.CENT

0
0

83

NOTE: D - DOMINANT ORGANISM; GREATER OR EQUAL TO 15%
L - LESS THEN 1%; MAY NOT HAVE BEEN ACTUALLY COUNTED 
ANALYSIS METHOD: SEDGWICK-RAFTER CHAMBER , zoo-x MICROSCOPE 
DIVERSITY INDICES, BASED ON ACTUAL COUNTS: 

PHYL/OIV 0.768
CLASS 0.904
ORDER 0.984 

FAMILY 1.014 
GENERA 1.050



678 ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 

44S03S093074600 - DONALDSON'S POND AT EAGAN, MN--Continued

OUAL1TY DATA, (J»TE" YfAR OCTOPtB 1975 TO SfcPTEMBEH

OATfc

MAR
"I... 

APP.
15... 

JUL

TOTAL 
NITRO-
GfcM IN
BOTTOM

MATFRl-
AL C*O

COOfeO?)

lino

TOTAL
PHOS 
PHORUS 
fP)

.07 

.17

DTS- 
SOLVED

PHPIS-
PHneus

(OOA71 1

PHOS 
PHORUS

TFRl At. 
(MS/KG)

TOTAL

ORGANIC

IN
IN HOT- ORGANIC TOM "A 

(C) (C) 
CC/KG1

JULY 29, 1976 
1340 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

150 ,'000 CELLS/ML

PHVTO- 
PLAMK-
TON

CMKOHO 
SPfcCT. 
(OG/L)

(00680) (006P7) (70951J

' K h 1 ^ *"*

to M

PHYT0- 
PLANK-

SPECT, 
(UG/L)

11

_ORGANISM_NAME.

CHLOROPHYTA
.CHLOROPHYCEAE
..CHLOROCOCCALES
...OCCYSTACEAE
....ANKISTRODESHUS
CHRYSOPHYTA
.BACILUARIOPHYCEAE'
..CENTRALES
...COSCINODISCACEAE
....CYCLOTELLA
..PENNALES
...NITZSCHIACEAE
....NITZSCHIA
CYANOPHYTA
.MYXOPHYCEAE
..CHROOCOCCALES
...CHROOCOCCACEAE
....ANACYSTIS
..OSCILLATORIALES
...OSCILLATORIACEAE

D ....OSCILLATORIA 
EUGLENOPHYTA 
.EUGLENOPHYCEAE 
..EU6LENALES 
...EUGLENACEAE

L ....TRACHELOMONAS

..COMMON_NAME. 

GREEN ALGAE

DIATOMS 
CENTRIC

CELLS/ML

7,900

PER.CENT

PENMATE

BLUE-GREEN ALGAE

COCCOID

FILAMENTOUS

EUGLENOIDS

1*100

1,100

2,300

140,000

1

1

1

92

NOTE! D - DOMINANT ORGANISM! GREATER OR EQUAL TO 15%
L - LESS THEN 1«S MAY NOT HAVE BEEN ACTUALLY COUNTED 
ANALYSIS METHOD! SEDGWICK-RAFTER CHAMBER , 200-X MICROSCOPE 
DIVERSITY INDICES, BASED ON ACTUAL COUNTS: 

PHYL/DIV 0.407 
CLASS 0.407 
ORDER 0.532 

FAMILY 0.532 
GENERA 0.532



ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 

44503S093074600 - DONALDSON'S POND AT EAGAN, MN--Continued

AUG. ?6» 1976 
1130 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

630.000 CELLS/ML

679

_OPOANISM _ 

CHLOR1PHYTA

..C-ILOROCOCCALES 

...COELAST^ACEAE
I. . ...COELASTHUM 

...OOCYSTACF.AE
I. ..

L ....OOCYSTTS 
L . ...TETRAEORON

...SCENEOESMACEAE

. . .CHLAMYQOMONAOACEAE

_COMMON_NAME_

G^EEN ALGAE

CELLS/ML

3.600

TOTALS
_p. 1

,8ACILLA«IOPHYCF.AF 
..PFNNALES 
...MITZSCHIACEAF 

L ....NIT7SCHIA

CYAMOPHYTA

..CHROOCOCCALES

...C-l«10COCCACEAE 
I. ....ANACYSTIS

..OSCILLATORIALES

.... ANABAE'JA 

....APMANI70MEMON

... OSCILLATOR I AC

FU6LFMOPHYTA 
.CMYPTOPHYCEAE

r>TATO M S 
Pg-MNATE

TOTALS

BLUE-r,«EEN ALGAE 

C^CCOTO

FTLAMFNTOUS

EUGLENOIOS

TOTALS

30,000 
8H.OOO 
17.000

TOTALS 620.000

910

_zz
99

0 - DOMINANT 0»r,AN!S"; GREATER OR EOUAL TO 1
L - LESS THFM i*: MAY NOT HAVE BEEN ACTUALLY 
ANALYSIS METHOD: SEOGWICK-RAFTFP CHAMBER » aoo-x MICROSCOPE 

IMDTCES. QASEO ON ACTUAL COUNTS: 
PHYL/OIV 0.119 

CLASS 0.1?1 
OonFi} 0.1^2 

FAMILY n.916
GENERA 1.195



680 ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 

445035093074600 - DONALDSON'S POND AT EAGAN, UN—Continued

1300 HOURS 

IHFNTIFJCATION OF PHYTOPLANKTON

.CHL030PHYCEAE 

..C^LO^OCOCCALFS 

...COELAST'VACEAE 
0 . ...COELAST3UM 

...SCENEDES'IACFAF

....SCENEDES^US 

..ZYGMEMATttLFS

CHPYSOPHYTA 
.PACILLARIOPMYCFAF 
..PENMALES 
...•'HTZSCHIACEAF

I. ....MITZSC'-lIA

EUGLFNOPHYTA 
.FMCiLEMOPHYCEAF
..FUGLENALFS

COMMON__NAME. 

ALGAE

CELLS/ML

am,ooo
9.700
7.500

OESMIOS

TOTALS a^O.OOO

DIATOMS 
PFMNIATE

E"6LEMOIOS

TOTALS 1.100

PE»_CENT

87

0
A 
98

TOTALS ?,600

•"OTE: n - DOMINANT ODGANIS 1^; GREATER OR FOUAL TO 15*
L - LESS THEM l*t «!AY NOT HAVE BEEN ACTUALLY COUNTEO 
AMALYSIS METHno: SFOGWICK-PAFTFR CMAMeER . 200-X MICROSCOPE 
OIVFPSITY I\|DICE<;. «ASEO ON ACTUAL COUNTS! 

•^HYL/OIV 0.1?ft 
CLASS 0.1?« 
ORDFrt 0.37^. 

FAMILY 0.738 
GE^FRA O.BO«



ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 

444S0009309S200 - FARQUAR LAKE AT APPLE VALLEY, MN

681

DATF

APR
on...

JUL
AUG'" 
sep"*

QUALITY DAU.

OtPTH

1315 

990C 

1U10 

1330

1?

e.o

7.2

SPl- 
CTMC

DUC.T.

ISO

YEAR OCTCRtfi 1975 TO SEPTfMBtR 1976

PH Tf-NtPFR.

(UMTS) mee o (ote o
tnnapo) ( o ̂  C <? o)

''.I

9.0

iFtrW-
UHt

.G 0
>01»)

3.?

10.0

28.0

Zfc.O

1S.O

TgH-
RID-
1TY

(JTU)
(00070)

0

5

"

-"

—

PAR-
t»vCY

(St.CCHJ
DISK)

(•*)

(00078)

«

,9S

.iR

.36

."8

DIS
SOLVED
OXYGLN
( M (>/L)

(OOiOO)

«.3

ia.i
9.0

10.4

».*

_ORGANISM_NAME.

FEB. 26* 1976 
1330 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

920 CELLS/ML

CHLOROPHYTA 
.CHLOROPHYCEAE 
..CHLOROCOCCALES 
...OCCYSTACEAE 
....SELENASTRUM 
..VOLVOCALES 
...CHLAMYOOMONAOACEAE 
....CHLAMYOOMONAS 
CHRYSOPHYTA 
.BACILLARIOPHYCEAE 
..PENNALES 
...NAVICULACEAE 
....NAVICULA 
.CHRYSOPHYCEAE 
..CHRYSOMONADALES 
. ..OCHROMONADACEAE 
....OINOBRYON 
CYANOPHYTA 
.MYXOPHYCEAE 
..CHROOCOCCALES 
...CHROOCOCCACEAE 

0 ....ANACYSTIS

_COMMON_NAME. 

GREEN ALGAE

DIATOMS 
PENNATE 
NAVICULOID

YELLOW-BROWN ALGAE

BLUE-GREEN ALGAE 

COCCOID

CELLS/ML

19

25

19

68

790

PER.CENT

2

3

66

NOTE! 0 - DOMINANT ORGANISM! GREATER OR EQUAL TO 15%
ANALYSIS METHOD: SEDGWICK-RAFTER CHAMBER » 20o-x MICROSCOPE
DIVERSITY INDICES. BASED ON ACTUAL COUNTS:

PHYL/DIV 0.716
CLASS 0.787
ORDER 0.833

FAMILY 0.833
GENERA 0.833



682 ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 

444S0009309S200 - FARQUAR LAKE AT APPLE VALLEY, MN--Continued

isATFR QUALITY DATA, i»AT£P YF AR OCTOBER 1975' TO SEPTEMBER 1976

DATE

?*•... 
APP

JUL""
2*... 

AuG

DTS- OIS- 
nlS- SOLVED OIS- TOTAL SOLVED 

PE.H. AUKA- SOLVE^ SOLIOS SOLVfcD NITWITfe N»TTRlTfc 
CENT CtNjTy CWUO- fRFSI- SOLJOS SUS- PLUS PLUS 

SAT'JK- AS WIPE r»gF AT (TO^S PfcNOEl) NTTRATF. f*!TRATt 
ATJON CACOJ CCU) ipn C) P£» SOLIDS CM) (w) 

(i«G/L) l"b/t) f«G/C) AC-FT) fwG/L) ( M &/U) (MG/L) 
fO n $01) (OG/J10) COrtSao) (7^-^00) f7A!|Oj) (70?<J9) (Of»6iO) (00631)

3^ «>9 10 J16 ,}(• 1 .29 ,24 

110 77 11 1?0 ,!«» 5 ,0} ,01 

117 — IS 1?; ,17 

140 -- 17 JOQ ,15 "- "" "- 

»9 -- 17 151 ,lfi

APR. 8* 1976 
0900 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

30.000 CELLS/ML

ORGANTSM NAMF COMMON NAME CELLS/ML

CHLOROPHYTA 
.CHLOROPHYCEAE 
..CHL090COCCALES 
...OCCYSTACEAE 
.... ANK I STROOESMUS 
....KIQCHNERIELLA 
....OOCYSTIS 
....SELENASTRUM 
...SCENEOESMACEAE 

0 ....SCENEOESMUS 
..VOLVOCALES 
.. .CHLAMYOOMONADACEAE 
....CHI.AMYOOMONAS 
CHPYSOPHYTA 
.BACILLARIOPHYCEAE 
..CENTRALES 
. . .COSCINOOISCACEAE 
....CYCLOTELLA 
....MELOSIRA 
....STEPHANOOISCUS 
..PENNALES 
...NAVICULACEAE 
....NAVICULA 
...NITZSCHIACEAE 
....NITZSCHIA 
.CHRYSOPHYCEAE 
..CHRYSOMONAOALES 
. . .OCHROMONAOACEAE 
....DINOBRYON 
CYANOPHYTA 
.MYXOPHYCEAE 
..CHROOCOCCALES 
...CHROOCOCCACEAE 
....ANACYSTIS 
EUGLENOPHYTA 
.EUGLENOPHYCEAE 
. .EUGLENALES 
...EUGLENACEAE 

0 ....TRACHELOMONAS

GREEN ALGAE

1*000 
2,500 

830 
1*000

4*600

420

DIATOMS 
CENTRIC

420 
830 
210 

PENNATE 
NAVICULOIO 

210

420 
YELLOW-BROWN ALGAE

210 
BLUE-GREEN ALGAE

COCCOID

210 
EUGLENOIOS

7*100

TOTAL 
KJEU- 
OAHL 
NITRO 
GEN

1,7

PER_CENT

5 
12

5 

23

2

2
4 
1

1 

2

1

1 

35

NOTE: D - DOMINANT ORGANISM! GREATER OR EQUAL TO 15%
ANALYSIS METHOD: SEOGWICK-RAFTER CHAMBER * 20o-x MICROSCOPE
DIVERSITY INDICES, BASED ON ACTUAL COUNTS:

PHYL/DIV l.**7
CLASS 1.498
ORDER 1.716
FAMILY 2.2*2
GENERA 2.842



ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 683

OATE

FF9
26... 

APR
OR... 

JUL
26... 

A LIT,

444500093095200 - FARQUAR LAKE AT APPLE VALLEY, MN--Continued

*iTf.R QUALITY DATA, s»ATFI? YEAR OCTOBER i<?75 TO SEPTEMRtR 197h

TOTAL UTS- TOTAL ORGANIC CHLOR-A
SOLVED PHOS- C*»KQw PHYTO-
ORTHO, PMQSUS TOTAL IN 80T- PLANK-
PHnS" IM BOT- ORGANIC TQM MA- TON
PHnHIJS TO" *"A» CARBON TtRJAL CHROI^O
(P) TtRlAL (O (C) SPtCT.
("G/D (MG/K(;5 («G/L) (6/K6) (Uti/L.)

COO*,71) (00fefe«) 100680) (00(567) (70<?St)

SOTTQM
"lArrRi-
AL CM)

,02 

, 10 

.17

.07

.00 

.''O

SO

PHVTO-
PLAMK-

CHRO^O 
SPfcCT, 
CUG/L)

(7Q9S2)

7,5

.2

2.6

JULY Z6* 1976 
1410 HOURS

IDENTIFICATION OF PHYTOPLANKTON

350,000 CELLS/ML 
_____ .COMMON _ NAME. CELLS/ML

GREEN ALGAE

_ORGANISM_NAME________

CHLOROPHYTA
.CHLOROPHYCEAE
..CHLOROCOCCALES
...HYOPOOICTYACEAE 

L ....PEOIASTRUM
...MICPACTINIACEAE 

L ....MICRACTINIUM
...OCCYSTACEAE
....ANKISTRODESMUS
....OICTYOSPHAERIUM
....KI9CHNERIELLA
....WESTELLA
...SCENEOESMACEAE
....ACTINASTRUM
....SCENEDESMUS
..VOLVOCALES
...CHLAMYOOMONADACEAE 

L ....CHLAMYDOMONAS
..ZYGNEMATALES
...OESMIDIACEAE 

L ....CLOSTERIUM
....STAURASTRUM
CHRYSOPHYTA
.BACILLARIOPHYCEAE
..CENT9ALES
...COSCINODISCACEAE 

L ....MELOSIRA
..PENNALES
...NITZSCHIACEAE
....NITZSCHIA
.CHRYSOPHYCEAE
..CHRYSOMONAOALES
...CHROMULINACEAE
....CHRYSOCOCCUS
CYANOPHYTA
.MYXOPHYCEAE
..CHROOCOCCALES
...CHROOCOCCACEAE
....AGMENELLUM 

D ....ANACYSTIS
..OSCILLATORIALES
...NOSTOCACEAE
....APHANIZOMENON
...OSCILLATDRIACEAE
....OSCILLATORIA
EUGLENOPHYTA
.EUGLENOPHYCEAE
..EUGLENALES
...EUGLENACEAE 

L ....EUGLENA 
NOTE: D - DOMINANT ORGANISM; GREATER OR EQUAL TO 15%

L - LESS THEN 1%; MAY NOT HAVE BEEN ACTUALLY COUNTED 
ANALYSIS METHODS SEDGWICK-9AFTER CHAMBER » 300-X MICROSCOPE 
DIVERSITY INDICES* BASED ON ACTUAL COUNTS:

PHYL/DIV 0.965
CLASS 0.991
ORDER 1.730

FAMILY Z.09Z
GENERA H.403

PLACOOERM OESMIOS

DIATOMS 
CENTRIC

PENNATE

YELLOW-BROWN ALGAE

BLUE-GREEN ALGAE 

COCCOIO

FILAMENTOUS

EUGLENOIDS

6*800
86*000
3*600
5*400

1*800 
9*100

1*800

16*000

1*800

5*400 
190*000

35*000 

38*000

PER_CENT

Z 
55

10

11



684 ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 

44450.0093095200 - FARQUAR LAKE AT APPLE VALLEY, MN--Continued

AUG. 33. 197* 
1330 HfHIPS

IDENTIFICATION OF PHYTOPLANKTON 

1,400.000 CFLLS/UL

CHLOROPHYTA 
CHLOHOPWYCEAE

.OOCYSTACEAE 

..ANMSTWOOESMUS

CH9YSOPHYTA 
.BACILLA9IOPHYCFAF 
..CFNTWALES 
...COSCINOOISCACF4F

...NAVICULACF.AF 
I ....NAVICUI.A

...MIT7SCHIACEAE
I. ...

CYAMOPHYTA

..CHROOCOCCACEAE 

...ANACYSTIS

.OSCILLATOSIALES

..MOSTOCACEAE

...AMA8AEMA

... APH AN I 70MFMON

..OSCILLATOPIACFAE

...OSCIl.L^TOc<IA

FUfiLPMOPHYTA

..FMGLEM4LF.S 

...FUGLEMACEAE

_COMMON_NAME. 

G°EEN ALGAF

__ CFLLS/ML

TOTALS

DIATOMS
CFMTPTC

PFMNATE 
NAVICL'LOIO

FILAMENTOUS

EUGLEMOIDS

10,000

11.000

TOTALS ~T77oOO

BLUF.-GREEN ALGAE 

COCCOTO

46.000
130.000

50,000
320,000

TOTALS 1,400,000

PE«_CEMT

4
22

TOTALS 920

o - oo j<iNANiT QDGANISM; GREATER OP EQUAL TO 15>%
L - LESS THEN I*: MAY WOT HAVE SEEM ACTUALLY COUMTEO

FTMOO: SF.DGWICK-RAFTC-R CHAMBER , 2oo-< MICROSCOPE 
INDICES. SASEO ON ACTUAL COUNTS:

PHYL/niV 0.1^9 
CLASS 0.1S9 
OPOFS 0.696 

FAMILY 1.463 
1.716



ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 685 

444500093095200 - FARQUAR LAKE AT APPLE VALLEY, MN--Continued

SEP. 29, 1976 
1415 HOUPS

IDFVTIFTCATIOM 0?

270,000 CELC8/«L

CO M '>IO'» MA»»t CELLS/ML p tc CENT

SR&fM ALGAE

.CHLOPQCOCCALtS 

..QflCYSTACfcAE
2,200 1 

0

1,700 1
2,600 1

TOTALS 7,SOO 3

CH&YSO.PHYTA

licENTRALES CENTRIC

L ..., MELOS1PA 0

,.,.(;oMp"ONfis a,300 z
TOTALS 5,«oo 'i.

CYANDPHYTA BLUE-GREtM ALGAE

cnccoTo
10,000 A 

,,,»NACY8TIS 35,000 13

...ANASAfcVA 7,aOO 3 
,..APM»NIZQMEN0N 190,000 71 
..OSCILLATOPIACEAP
...tYNSByn 11,000 t

TOTALS ?50,000 95

0 
TQT41S 2?0 0

n . OOM1N4MT OBGANIS«| fe^tATFS QB EQUAL TO 15%
t • Ltss THEM tx« MAY NOT WAVE e»-EN ACTUALLY C^U
ANALYSTS HETHOPi SPOGwlC 1'- e AFTE« C^AMSFR , 2PO-X 
r>:VCPSTTY INDICES, CASED OM ACTUAL COUNTS I

CLASS 0,3""
1.002

,5<J«



686 ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS

44492309309S800 - FISH LAKE AT EAGAN, MN 

QUALITY DA'A, wm« YtAR OCTOBER 1975 TO SEPTEMBtK 1976

DATE

MAR
oa...
04...

APR
06...
06...

JUL
29...

AUG
24...

SfeP
30, ,.

'TIME 
DATE

MAR
04, , Q930
04,
04,
04,
04.
04.
04,

APR
06,
06.
06,
06.
06.
U6,
06,
06,

JUU
29.
29.
29,
29,
29,
29.
29,
29,
29,
29,
29.
29,
29.

AUG
24.
21.
24,
21.
24.
24.

SfeP
30,
30.
30,
30.
30,
30,
30.
30.
30,
30,
30,
30,
30.
30,

, 0935
. 0940
. 0945
. 0950

0955
, lOon

. 1230
1235

, 1240
, 1245
. 1250

1255
. 1300
. Ii05

, 0915
. 0920
. 0925

0930
0935
0940

, 0942
. 0944
. 0946

094g
, 0950

095?
. 095«

1235
. 12*6

1237
, 12JS
. 12*9
. 1^40

. tioo
1302

. 1304

. 1 306
, J306
. 1310

]3l2
. 1314
. 13)6
, l3lfi
. 1320

1322
. 1324

1326

SPt.
CIMC

DEPTH . CON-
OP DUCT-

RESER- ANOE
TIME vo:R (MJCRO-

<FT> MHO?)
(72025) (00095)

0930 .. 322
1000 — 351

1230 — 274
1300 -- 330

0915 31 ' 190

1235 26 ?03

1300 29 225

DEPTH 
(FT) 

(00003)

1.0
5,0

10
15
?0
30
30

2,5
s.o

10
15
17
20
25
*0

1.0
.5

10
1?
1"
16
16
20
21
22
23
25
30

1 .0
5>.o
7.5

10
15
25

..

.4
3.0
6,0
9.0

12
15
18
19
20
?!
?4
27
29

PH

(LIMITS)
(00400)

7,6
7.1

7,5
7.0

9.4

9.3

8.3

TEMPER- 
AluHt 
(DEG C) 
(00010)

.0
3.0
4,0
1.1
4.5
1.9
4.9

10,0
9.0
7.0
6.5
6.0
S.O
4.9
5.0

26.5
26.5
25.5
2?. 5
20.0
16.5
13.0
10.0
7.5
7,o
6.5
6.0
6.0

26.0
25.5
24.5
24.0
19.0
7.S

15.0
16,0
J5>.5
15.0
15,0
15.0
15.0
H.5
14. 0
12, P
12.0
9.5
6.0
7.5

AIR
TEMPER
ATURE

(UEG C)
(00020)

-7,0
«7.0

18.0
18, 0

20.0

29.5

25,0

DIS 
SOLVED 
OXYGtM 
(MG/L) 

(00300)

7.5
!>.1
»o
,4
.3
.3
.3

'9,6
9.1
8.1
t>.9
4.B
.1
.4
.4

10.1
10,u
7.9

17.0
13,0
6.6
.3
.2
.2
.2
,2
,2
.2

8,4
8,7
b.4
4.4

.2

.2

7.4
7.6
7.4
7,2
7.1
h.U
t>.8
4.7
.6
,4
.4
.2
.2
,2

TEMPER
ATURE
(DEG C)
(00010)

.0
1.9

10,0
1.9

26,5

26,0

15,0

PER 
CENT 

SATUR 
ATION

(00301)

53
39
4
3
2
2
2

91
63
71
56
40
3
3
3

126
127
96

?16
146
91

4
2
2
2
2
2
2

105
107
102
40
2
2

75
76
76
73
72
65
69
47
6
4
u
2
2
2

TRANS-
PAH.

TUR- ENCY
BID- (5ECCHI
ITY DISK)

(JTU) (M)
(00070) (00076)

1
no -»

2 2.30
7 *«

«,«

• W mm

2,40

DIS
SOLVED
OXYGEN
(MG/U

(00300)

7,5
,3

9,6
,«

10. 1

8.1

7.4



ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 

444923093095800 - FISH LAKE AT EAGAN, MN--Continued

687

DUALITY DATA, W*TF» YFAR ocTo»tR 1975 TO 1976

Pf-B. ALKA-
CfT Ll^ITY

SATUB- AS
ATIO*.- CAC03

DATE ( M G/L)
(00501) (00010).

*oJ... 51 13*
0 41 ... f )l>£

AP«
0*?, . . "1 127
Oh... 3 lt>2

J'.IL
<>*... 12"

2U, . ; 5 OS --
9EP

nls-
SOLVED
OLD-
KTl)f

CC1-)
(f*i»/L 1

(009^0)

13
lu

la
lu

I*,

17

OTS-
Sni vfco
SOL i os
(RFSI-
OgF AT
Iflo C)
f M(5/L)

(70300)

169
gos

1*0
177

106

113

OIS-
sou vto
SDL10S
(TQNS
Pt«

AC-PT1
(7040^)

.23
,2«

.2?

.<?«

.10

.15

SUS
PENDED
SOLIOS
(N*6/L)

(702-? 1?)

a
3P

0
A

..

..

TOTAL
NITRITE

PLUS
N I T K A T t.

(N)
( MG/L )

(00a30)

.01

.02

.01

.01

"

mm

DIS
SOLVED

N n B i T t
PLUS "

MTRATfe
(N)

(MR/L)
(00631)

.01

.0«!

.01

.01

"-

..

TOTAL
KJEL-
OAHL
NlTRO-
GfcM
(M)

(M^/U )

(00625)

1.7
a. e

1.1
I.'

--

..

.17

MAR. 4, 1976 
0930 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

2.600 CELLS/ML

^ORGANISM_NAME.

CHLOROPHYTA
.CHLOROPHYCEAE
..VOLVOCALES
. . .CHLAMYDOMONADACEAE
....CHLAMYOOMONAS
CHRYSOPHYTA
.BACILLARIOPHYCEAE
..PENNALES
...NITZSCHIACEAE
....NITZSCHIA
CYANOPHYTA
.MYXOPHYCEAE
..CHROOCOCCALES
...CHROOCOCCACEAE
....ANACYSTIS
EUGLENOPHYTA
.CRYPTOPHYCEAE
..CRYPTOMONIDALES
...CRYPTOMONODACEAE
....CRYPTOMONAS
.EUGLENOPHYCEAE
..EUGLENALES
...EUGLENACEAE
....TRACHELOMONAS

.COMMON_NAME 

GREEN ALGAE

DIATOMS 
PENMATE

BLUE-GREEN ALGAE 

COCCOID

EUGLENOIDS 
CRYPTOMONADS

CELLS/ML

530

110

530

1.300

320

PER_CENT

20

12

NOTE: D - DOMINANT ORGANISM! GREATER OR EQUAL TO 15%
ANALYSIS METHOD: SEDGWICK-RAFTER CHAMBER » zoo-x MICROSCOPE
DIVERSITY INDICES. BASED ON ACTUAL COUNTS:

PHYL/DIV 1.583
CLASS 2.003
ORDER 2.003

FAMILY 2.003
GENERA 2.003



688 ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS

444923093095800 - FISH LAKE AT EAGAN, MN--Continued

QUALITY DATA, s-AT^R YF-AR nCTOP£» 1975 TO SEPTgMHtR 1976

TOTAL DTS" TOTAL ORGANIC CHLOS-A CMLOR-Q
M J TPfi" SOI Vfr 0 P HOS- CAHSC 1^ PMYTO- PMYTQ-
GtlM TM TOTAL ORTHO. PHQRUS T0TAI, IN SOT- PLArvK- PtANK-

DATf

MAP

oa. ,
ou, ,

APP
06, ,
06.,

J ?9.,
A?<L

SEP
?o,,

L

L

L

L

L

L
L

L

D
D

D
L

L

HQTTOf PHQS" PH0S" !*
r*ATFPI- PHQP.US PHfPuS TO
AL (*O (P) (P) T

1 (M(j/K(j) (fCj/L 1 {MR /I ) (f

(00603) (00665) (00671) (0

,. ~- .05 .00
,, ?uno ,15 . ft n

,. •• .0? .00
, , 77"0 ,01 ,01

,. " .01

.01

.03

MAR.
1000

IDENTIFICATION

31*000

ORGANISM NAME

CMLOROPHYTA
.CHLOROPHYCEAE
..CHLOROCOCCALES
...OCCYSTACEAE
....ANKISTRODESMUS
CHRYSOPHYTA
.8ACILLARIOPHYCEAE
..CENTRALES
. . .COSCINODISCACEAE
....MELOSIRA
..PENNALES
...ACHNANTHACEAE
....ACHNANTHES
....COCCONEIS
...CYM3ELLACEAE'
....EPITHEMIA
...DIATOMACEAE
....DIATOMA
...FRAGILARIACEAE
....ASTERIONELLA
....FRAGILARIA
....SYNEDRA
...NAVICULACEAE
....NAVICULA
....PINNULARIA
...NIT?SCHIACEAE
....NITZSCHIA
CYANOPHYTA
.MYXOPHYCEAE
..CHROOCOCCALES
...CHROOCOCCACEAE
....AGMENELLUM
....ANACYSTIS
..OSCILLATORIALES
...OSCILLATORIACEAE
....ARTHROSPIRA
....OSCILLATORIA
EUGLENOPHYTA
.EUGLENOPHYCEAE
..EUGLENALES
...EUGLENACEAE
....TRACHELOMONAS

gOT. ORGANIC TQM »A» TONi
" MA- TARHQM TtKTAt, CMWpMO
EBIAL (C) (C) SPECT,
r,/KG1 (HG/L) (G/K6) (UG/L)
Ohfil?) (00680) (00h?7) (7IJ951)

.. 1 1 -- --
350 ?« 77

6.6
5?0 8,? 72

3,1

6. a

*

4, 1976
HOURS

OF PHYTOPLANKTON

CELLS/ML

..COMMON _ NAME ______ CELLS/ML

GREEN ALGAE

DIATOMS
CENTRIC

PENNATE

210

210
NAVICULOID

210

850
BLUE-GREEN ALGAE

COCCOID

17*000
6*400

FILAMENTOUS

6*800

EUGLENOIOS

T0">(
CH»t'MO
SPtCT,
(UG/L)

cro95a)

..
••
••
••

?.^
2.1

*

PER_CENT

0

0

1
0

0

0

0
0
1

1
0

3

53
20

22
0

0

NOTE: D - DOMINANT ORGANISM! GREATER OR EQUAL TO 15%
L - LESS THEN 1*1 MAY NOT HAVE BEEN ACTUALLY COUNTED
ANALYSIS METHOD: SEDGWICK-RAFTER CHAMBER • 20o-x MICROSCOPE
DIVERSITY INDICES* BASED ON ACTUAL COUNTS:

PHYL/DIV 0.276
CLASS 0.276
ORDER 1.015

FAMILY 1.094
GENERA 1.720



ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 

444923093095800 - FISH LAKE AT EAGAN, UN—Continued

689

APR. 6* 1976 
1330 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

4,000 CELLS/MI.

_ORGAN1SM_NAME.

CHLOROPHYTA 
CHLOROPHYCEAE 
.CHLOROCOCCALES 
..OCCYSTACEAE 
...ANKISTRODESMUS 
.VOLVOCALES 
..CHLAMYDOMONADACEAE 
...CHLAMYOOMONAS 
..VOLVOCACEAE 
...60NIUM 
HRYSOPHYTA 
CHHYSOPHYCEAE 
.CHRYSOMONADALES 
..CHROMULINACEAE 
...CHRYSOCOCCUS 
..OCHROMONADACEAE 
...DINOBRYON 
...OCHROMONAS 
U6LENOPHYTA 
CRYPTOPHYCEAE 
.CRYPTOMONIDALES 
..CRYPTOMONODACEAE 
...CRYPTOMONAS 
EU6LENOPHYCEAE 
.EU6LENALES 
..EUGLENACEAE 
...TRACHELOMONAS

_COMMON_NAME 

GREEN ALGAE

YELLOW-BROWN ALGAE

EUGLCNOIDS 
CRYPTOMONAOS

CELLS/ML

460

460

1*600

330
830

180

930

PER_CENT

11

0

11

40

6
6

NOTE: 0 - DOMINANT ORGANISM! GREATER OR EQUAL TO 15%
L - LESS THEN 1%I MAY NOT HAVE BEEN ACTUALLY COUNTED
ANALYSIS METHOD: SEDGWICK-RAFTER CHAMBER * eoo-x MICROSCOPE
DIVERSITY INDICES* BASED ON ACTUAL COUNTS:

PHYL/DIV 1.4B4
CLASS 1.613
ORDER 1.84Z

FAMILY 3.335
GENERA 8.349



690 ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 

444923093095800 - FISH LAKE AT EAGAN, MN--Continued

APR. 6, 1976 
1300 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

15,000 CELLS/ML

.ORGANISM_NAME.

CHLOROPHYTA
.CHLOROPHYCEAE
..CHLOROCOCCALES
...OCCYSTACEAE
....ANKISTRODESMUS
...SCENIEOESMACEAE
....SCENEDESMUS
..VOLVOCALES
...CHLAMYOOMONAOACEAE
....CHLAMYOOMONAS
CHRYSOPHYTA
.BACILLARIOPHYCEAE
..PENNALES
...NIT7SCHIACEAE
....NITZSCHIA
.CHRYSOPHYCEAE
..CHRYSOMONAOALES
...OCHROMONADACEAE 

L ....OCHROMONAS
CYANOPHYTA
.MYXOPHYCEAE
..CHROOCOCCALES
...CHROOCOCCACEAE 

0 ....AGMENELLUM 
0 ....ANACYSTIS

..OSCILLATORIALES

...OSCILLATORIACEAE 
0 ....OSCILLATORIA

....SPIRULINA
EUGLENOPHYTA
.CRYPTOPHYCEAE
..CRYPTOMONIDALES
...CRYPTOMONOOACEAE
....CRYPTOMONAS
.EUGLENOPHYCEAE
..EUGLENALES
...EUGLENACEAE
....EUGLENA
....TRACHELOMONAS

_COMMON_NAME. 

GREEN ALGAE

DIATOMS 
PENNATE

YELLOW-BROWN ALGAE

BLUE-GREEN ALGAE 

COCCOID

FILAMENTOUS

EUGLENOIDS 
CRYPTOMONAOS

CELLS/ML

1,900

170

84

PER_CENT

13

1

4,500
4,000

3,000
510

31
37

31
3

84
170

NOTE: o - DOMINANT ORGANISM; GREATER OR EQUAL TO 15%
L - LESS THEN 1%I MAY NOT HAVE BEEN ACTUALLY COUNTED
ANALYSIS METHOD: SEDGWICK-RAFTER CHAMBER , zoo-x MICROSCOPE
DIVERSITY INDICES, BASED ON ACTUAL COUNTS: 

PHYL/DIV 0.813 
CLASS 0.833

ORDER 1.587 
FAMILY 1.645 
GENERA 3.381



ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 

444923093095800 - FISH LAKE AT EAGAN, MN--Continued

691

JULY 29. 1976 
0915 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

6.900 CELLS/ML

_ORGANTSM_NAME.

CHLOROPHYTA 
.CHLOROPHYCEAE 
..CHLOROCOCCALES 
...CHABACIACEAE 

L ....SCHROEOERIA 
...COELASTRACEAE 
....COELASTRUM 
...OCCYSTACEAE 

L ....ANKISTROOESMUS 
....WESTELLA 
...SCENEOESMACEAE 
....SCENEOESMUS 
..TETRASPORALES 
...PALMELLACEAE 

0 ....SPHAEROCYSTIS 
CHRYSOPHYTA 
.8ACILLARIOPHYCEAE 
..PENNALES 
...MITZSCHIACEAE 

L ....NIT2SCHIA 
CYANOPHYTA 
.MYXOPHYCEAE 
..CHROOCOCCALES 

CHROOCOCCACEAE 
.AGMENELLUM 
.ANACYSTIS 
.GOMPHOSPHAERIA 

.OSCILLATORIALES 
MOSTOCACEAE 
.APHANIZOMENON 
.CYLINOROSPERMUM 
OSCILLATORIACEAE 
.OSCILLATORIA 

EUGLENOPHYTA 
.CRYPTOPHYCEAE 
..CRYPTOMONIOALES 
...CRYPTOCHRYSIOACEAE 
....CH900MONAS 
.EUGLENOPHYCEAE 
..EUGLENALES 
...EUGLENACEAE 
....TRACHELOMONAS

.COMMON_MAME. 

GREEN ALGAE

CELLS/ML

160

82

2.700

PER_CENT

1

39

DIATOMS 
PENNATE

BLUE-GREEN ALGAE 

COCCOIO

FILAMENTOUS

EUGLENOIOS 
CRYPTOMONAOS

330
2.000

330

560
410

210

5
29
5

NOTE: 0 - DOMINANT ORGANISM? GREATER OR EQUAL TO 15%
L - LESS THEN 1%» MAY NOT HAVE BEEN ACTUALLY COUNTED
ANALYSIS METHOD: SEOGWICK-RAFTER CHAMBER » 2oo-x MICROSCOPE
DIVERSITY INDICES. BASED ON ACTUAL COUNTS:

PHYL/OIV 1.0B1
CLASS 1.089
ORDER 1.798

FAMILY 1.990
GENERA 2.544



692 ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS

444923093095800 - FISH LAKE AT EAGAN, MN--Continued

AUG. 34, 197*. 
123S HOURS

IDENTIFICATION Of PHYTOPLANKTON 

19.000 CELLS/ML

_OPGANISM_NAME_

CHLOSOPHYTA
.CHLOSOPHYCEAE
..CHLOPOCOCCALES
...OOCYSTACEAE

L ....TETSAE030N
..VOLVOCALFS
...CHLAMYDOMONADACFAF 

L ....CHLAMYOCHONAS

CHPYSOPHYTA 
.BACILLARIOPHYCEAE 
..PENNALES 
...ACHNANTHACEAF 

I . . ..ACHNANTHES

..CHPYSOMOMADALE^ 

...OCHROMQNADACEAF 
I. ....OCHROMQMAS

.MYXOPHYCFAE

..CHROOCOCCALES

...CHROOCOCCACEAE

....ANACYSTIS

..OSCILLATOPIALE?

...MOSTOCACEAE

....APHANI/O^ENON

EUfiLFNODHYTA 
.EURLENOPHYCEAF 
..EUfiLENALES 
...EU3LENACEAE

COMMON_NAME_______ CEl.L.S/ML 

ALGAE

TOTALS

DIATOMS
PFNjMATE

ALGAF

TOTALS

8LUE-G3EEN ALGAE 

COCCOTO

FTLAMFMTOUS

TOTALS

EUGLEMOIOS

77

17,000

PER_CENT

—3. 
0

83

_a
91

PYPSHOPHYTA

.PERIOINIALES 

..CE^ATIACEAE

EIRE ALGAE 
OINOFLAGELLATES

TOTALS

MOTE: o - DOMINANT ORGANISM; CREATES OR EQUAL TO 15*
L - LESS THEN 1<*S "AY NOT HAVE *EEM ACTUALLY COUNTED
ANALYSIS METHOP: SEDGWICK-RAFTFR CHAMBEK , aoo-x 

INDICES, BASED ON ACTUAL COUNTS:
PHYL/DIV 0.^75

CLASS 0.475
ORDER 0.890

EAMTLY 0.890
GENERA 0.900



ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 
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693

CHLOPOPHYTfl

SEP. 30, 197<S 
1300 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

S.200 CELLS/ML

..COMMON_NAME__

GRF.EN ALGAE

..CHLO^OCOCCALES

...SCENEOES^ACFAF

....SCF.NEOFS"iJS

.SACILLARIOPHYCEAF 

..PFNNALF.S

MYXOPHYCE&E
.CWROOCOCCALES
..CHPOOCOCCACEAE
...A^JACYSTIS
.nsCILLATORIALF.S 
..MOSTOCACEAF. 
...ANARAF^A 
..OSCILLATO^IACFAF 
...OSCILLATORIA

FUGLFMOPHYTA 
.EIIGLEMOPHYCEAE 
..EUGLENALES 
...EUGLENACEAE.

DIATOMS

TOTALS

TOTALS

FtLUE-GREEN ALGAE 

CnCCOTO

FILAMENTOUS

EUGLENOIOS

TOTALS

TOTALS

CELLS/ML

?.800

360

3,200

__SM

13

PER_CENT

-Si

23 

JL5

MOTE: o - DOMINANT ORGANISM; GREATER OR EOUAL TO 15%
L - LESS THEN 3%; MAY MOT HAVE BEEN ACTUALLY COUNTED
ANALYSIS MFTHOD: SEDGWICK-PAFTFR CHAMBER , aoo-x «IICROSCOPF
HIVERSITY INDICES, BASFn ON ACTUAL COUNTS:

owYL/^IV 1.0«9
CLASS 1.0M9
0»OE« 1.3*7

FAMILY 1.736
GENERA 1.738



694 ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS

DATE

AUK

445123093071400 - HAUSER POND AT EAGAN, MN 

QUALITY DATA, MTF.R YEAR OCTOBER 1975 TO SEPTEMBER 1 Q7 «>

SPt
TRAO.S"

DEPTH CON.
DF OUtT-

Rfc.SER- ANCF,
TIMfc vPIR (MTCPQ-

(FT) MHOS)
C72025) (00095)

0945 -• 536

1030 2,5 160

!?1 0 1,0 ?57

091S 1,0 305

AJR
PH TfcMPgR. f£>p£fi.

ATURfe ATURfe
fl'MITS) fOEG C) (DtG C)
(OOUQO) fOOn?0) (00010)

6,9 6,0 ,0

6,H 1 1>. Q 7,5

7.3 ?4,0 ?^,o

7.6 2^.n 2U.O

FEB. 25, 1976
0945 HOURS

PAR.
TIJR. KMCY DtS»
BIO- (SfcCCHl SOLVfcO
TTY DISK) QXVGtN

(JTU) C*) (f<G/L)
(0007^1) (00078) (00300)

25 -- .6

S ,73 S.O

,30 a, 5

*'° 3 *'

IDENTIFICATION OF PHYTOPLANKTON

ORGANISM NAME

CHLOROPHYTA
.CHLOROPHYCEAE
..CHL090COCCALES
...OCCYSTACEAE
. . . . ANKISTRODESMUS
..VOLVOCALES
. . .CHLAMYDOMONADACEAE
....CHLAMYDOMONAS
CHRYSOPHYTA
.BACILLARIOPHYCEAE
..CENTRALES
...COSCINODISCACEAE
....CYCLOTELLA
CYANOPHYTA
.MYXOPHYCEAE
..OSCILLATORIALES
...OSCILLATORIACEAE
....OSCILLATORIA
EUGLENOPHYTA
.CRYPTOPHYCEAE
. .CRYPTOMONIOALES
... CRYPTOMONODACEAE
....CRYPTOMONAS
.EUGLEMOPHYCEAE
..EUGLENALES
...EUGLENACEAE
....EUGLENA
....TRACHELOMONAS
PYRRHOPHYTA
.DINOPHYCEAE
..GYMNODINIALES
...GYMNODINIACEAE
....GYMNODINIUM

18,000 CELLS/ML

COMMON NAME

GREEN ALGAE

DIATOMS
CENTRIC

BLUE-GREEN ALGAE

FILAMENTOUS

EUGLENOIOS
CRYPTOMONAOS

DINOFLAGELLATES

_ CELLS/ML PER.CENT

820 4

1,200 7

210 1

11,000 61

2.100 11

410 2
210 I

8,300 12

NOTE: o - DOMINANT ORGANISM; GREATER OR EQUAL TO is«
ANALYSIS METHOD! SEDGWICK-RAFTER CHAMBER » 200-X MICROSCOPE 
DIVERSITY INDICES, BASED ON ACTUAL COUNTS! 

PHYL/OIV 1.638 
CLASS 1.745 
ORDER 1.853 

FAMILY 1.853 
GENERA 1.883
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KfcP.

APR 

15...
JUL

wAH'P DUALITY DAT*, WATFR YEAP OCTOBER 1975 TO StPTfMBfcR 1976

rlS- SOLVED DJS-
PKW» ALKA- snLvfn SPI.IHR snLVtn
CENT LINtTY OLn. rwt.ST- SOLIDS SUS«
SATUW" AS RtUF pyF AT (TO^S Pfc^OE

C) SOL I OS

1S9 

77

1.3

?. 1

. 1*

OIS- TOTAL
TOTAL SOLVfcO KJEL-

*iJTHITF. NlTRUt OAHL
PLUS P LUS . NIT**O«

MJTKATfc MTRATt GEN
ATJON CAC03 (CL)

DATE (iR/l.) Mb/I)
fOOSM) (OdOin) (On^'JC) (70^00) (70305) (70299) (00630)

."I

,00

(N)

.01

.00

CM)

(*G/l 
(00e25)

APR. 5» 1976 
1030 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

7.000 CELLS/ML

.ORGANISM_NAME.

CHLOROPHYTA
.CHLOROPHYCEAE
..CHLOPOCOCCALES
...MICRACTINIACEAE
....ACANTHOSPHAERA
...OCCYSTACEAE
....AN*ISTROOESMUS
CHRYSOPHYTA
.BACILLARIOPHYCEAE
..PENNALES
...SURIRELLACEAE

L ....SURIRELLA 
.CHRYSOPHYCEAE 
..CHRYSOMONADALES 
...OCHROMONADACEAE

D ....OCHROMONAS 
CYANOPHYTA 
.MYXOPMYCEAE 
..CHROOCOCCALES 
...CHROOCOCCACEAE

D ....ANACYSTIS
EUGLENOPHYTA
.CRYPTOPHYCEAE
..CRYPTOMONIOALES
...CRYPTOMONODACEAE
....CRYPTOMONAS
.EUGLENOPHYCEAE
..EUGLENALES
...EUGLENACEAE

L ....EUGLENA
L ....TRACHELOMONAS 

PYRRHOPHYTA 
.OINOPHYCEAE 
..GYMNOOINIALES 
...GYMNOOINIACEAE 
....GYMNOOINIUM

^COMMON_NAME, 

GREEN ALGAE

DIATOMS 
PENNATE

YELLOW-BROWN ALGAE

BLUE-GREEN ALGAE 

COCCOIO

EUGLENOIOS 
CRYPTOMONAOS

CELLS/ML

160

650

OINOFLAGELLATES

3*100

2»300

650

PER.CENT

33

160

NOTE: o - DOMINANT ORGANISM; GREATER OR EQUAL TO is%
L - LESS THEN 1%; MAY NOT HAVE BEEN ACTUALLY COUNTED
ANALYSIS METHOD: SEOGWICK-RAFTER CHAMBER » zoo-x MICROSCOPE
DIVERSITY INDICES. BASED ON ACTUAL COUNTS:

PHYL/OIV 1.854
CLASS 1.854
ORDER 1.854

FAMILY 1.938
GENERA 1.938
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QUALITY DATA, *»Tf-f, VF.AR ncTr.HtB 197<> in SEPTF M t?K» 1976

TOTAL 
MJTBCI.

Gf-M IN iniAt
BUT TOM t'HOS"

A I, CM) 
r>ATfc (M^/kr.)

;QI Vfr> BNOS-. CAKBON. PMVTP- pwytO"
iRTi-n t p^o"oS TOTAL I N HOT- PL.ANK- PJ_ANK»
'HPS. IM ?HT- ORGANIC TO« - A- TO^ TO'x

(PI TfflaL tO (C) SPECT. SPtCT,
fMC/t) fG/KG1 (uG/L) (HG/L)

7.1 (3.6

JULY 29t 1976 
1210 HOURS

IDENTIFICATION OF PHYTOPLANKTON

i3tooo CELLS/ML

ORGANISM NAME

CHLOROPHYTA
.CHLOROPHYCEAE
..CHLOROCOCCALES
...OCCYSTACEAE
....ANKISTRODESMUS
..VOLVOCALES
...VOLVOCACEAE
....PANDORINA
EUGLENOPHYTA
.EUGLENOPHYCEAE
..EUGLENALES
...EUGLENACEAE
....EUGLENA
....TRACHELOMONAS
PYRRHOPHYTA
.OINOPHYCEAE
..PERIDINIALES
...PERIDINIACEAE
....PERIDINIUM

COMMON NAME , CELLS/ML PER Cl

GREEN ALGAE

210 2

10.000 79
EUGLENOIOS

420 3
ItSOO 12

DINOFLAGELLATES

630 5

NOTE: D - DOMINANT ORGANISM! GREATER OR EQUAL TO 15%
ANALYSIS METHOD: SEDGHICK-RAFTER CHAMBER t zoo-x MICROSCOPE
DIVERSITY INDICES. BASED ON ACTUAL COUNTS:

PHYL/DIV 0.880
CLASS 0.880
ORDER 0.996

FAMILY 0.996
GENERA 1.109
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NAMf

CHLOPOPHYTA 
.CHLOSQPMYCEAE 
..VOIVOCACES 
,..V n LVOCACEAE

AUG. 2*
0015 HOUP5

IDENTIFICATION OF PHVTOPLANKTQN

^,3on CELLS/ML

COMMON NAME

ALGAE

L ....CLPSTEP1UM 
CMRVSOPMVT* 
.9ACILLAPIOPHYCEAE
..PENNALE8 
...NAVICULACEAE 

L ....MAV1CULA
...MITZSCMIACEAE

.CHRVSOPNVC6AE

CVANCPMYTA

..OSCILLATOftlALES 

...OSCILLATOP1ACEAF

.CPVPTOPNYCEAE

.EUGLEMOPHYCEAE

f> ....TtJACt4! LOMOM48
PYPRMOPWVTA 
.DTNOPt-YCEAE

OIATOWS

VFLUOW.BP.OWN ALGAP

ALGAf 

FILAMENTOUS

EUGLfeNOIOS 
CP.YPTOMONA05

OTNOFLARELLATES

CFLLS/ML

2.500

CENT

» ?QMAL TO 15% 
»„ • LfSS THEN 1X» »-AY NOT HAVE SFE^ ACTUALLY

tTMO"« 5EDC-TCK.PAPTEP CMA»«HER , 200«X MICP-OSCOPE 
INiDlCES, BAS^O 0"' ACTUAL CCONTSt

CLASS

1.2«M
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444717093083100 - HOLLAND LAKE AT EAGAN, MN 

"ATER QUALITY DATA, WATER YfAR OCTOBER 1975 TO SEPTfrMBEH 1976

P( H-

DATE

MAR
04.,
««..
OU, ,
04..
Ofl..
04..
oa,,

APR
06.,
06..
06..
06.,
06.,
06..
06,.
06..
06.,
06..
06,,

JUL
*8.,
26,.
28,,
2P..
28..
2*..
28,.
28..
26..
28.,
26..
28..
28..
28..

AuG
24..
24..
24,.
20..
20,.

20..
20,.
20,.

SEP
29..
29..
29,,
29..
29.,
«?9..
29..
29.,
29,.
29,,
29..
29.,
29,,
29,.
29,.
29,.
29.,
89,.

TlMf

, 1300
, 1305
. 1310

1315
. 1320

13?5
. 1330

. 1000

. 1U03
, ll>06
, 1009
. 1012

10J5
1016
10?1
10?4
1027

, 1030

, OV2Q
. 09?5

0930
0"»3?
0934

, <m<?
. 093fi
, 0940
, 09a?
, 0944
, 0946
. 0906
, 0950

095,?

. 1 135

. 1136

. 1137

. 113ft
, 1139
, 1140
, 114}
. 1103

. 1 100
, noe
. H04
. 1106
. 1106
. 1110

1112
. H14
. 1116
. me
. 1120
, 11?2
. 1124
. tl?6
. H?6
, 1130

1132
1135

nt-pTH
(FT)

(00003)

1,0
5.0

10
15
?c>
30
50

2.5
5,0

10
15
?0
?5
30
3b
40
05
50

1.0
5,0

10
1 1
12
13
15
17
19
?1
?3
25
30
40

1 .0
10
15
20
?<•

30
35
45

..
,4

3.0
6.0
9.0

12
tb
18
19
21
23
24
?7
30
33
36
02
46 •

TtMPtK-
ATllRfc

(OEG C)
(00010)

1.0
3.5
4.0
4,0
4,0
4,0
4,0

9,0
6,5
7.0

6,2
5.5
5.0
u ,5
4,5
4.?
o.?
o,?

' 255.0
'<!*>.*

20,0
20.0
2 ",0
15.5
13.0
ll.o
jn.o
S.o
6,5
6,0
5."
5,0

25.0
23.0
19.0
10,0
6,0
6.0
5,0
O.''

10.5
10.5
14.5
14.5
14.5
14.5
14,0
li.5
I2.n
li.o
9.5
9.0
e.o
7.0
6,5
6.0
6.0
6.0

018"
SDLVf-0
OXY(i£N
(MG/t)

(00300)

6.5
4,B
1,6
.9
,U
.2
,?

10, i)
10. 6
10,2
9.5
7,4
5.9
1 .2

,4
,3
.2
.?

5.?
^.7
3.3
6.0
2,«
6,i?
6.7
«. 3
6.5

,3
.3
.?
.1
,1

b.5
2.6
3,0
3.5

,3

,1
,1
,1

6.6
6,6
6,6
6,7
6,7
6,6
6.2
4,6
*».<?

,4
,«
,2
.?
.2
,3
.1
,f
,2

CtMT
SAlhH-
ATlO'v;

(00301)

62
i7
H

7
3
2
f

96
95
86
76
60
4d
10

3
Z
1
2

70
7U
37
67
?/
6«
ft4
77
5V

a
3'I

\
1

67
31
33
32

3
u
0
0

66
66
66
67
67
66
61
45
40

4
4
2
2
2
3
2
2

• 2
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QUALITY DATA, WATER YEAR OCTOBER 197* TP SEPTEMBER 1976

DATE

MAR
oa.. .
0&, ,"

APR
0*>.
06..!

JUL
?s, , §

AUC.
2*1. ..

SEP
29,, .

TJM£

1300
1330

1000
1030

0920

1135

1100

SPE- 
CIMC 

OfcPTH CON.
OF DUCT. 

RESER- ANCE
VOIR (MICRO.
(FT) MHOS)

(72025) (00095)

18?
255

155

>50 17?

60 19(1

«9 200

PH

(UNJTS)
(ooaoo)

7,3
7,3

7,7
7.1

7,6

7.9

7,4

MN

ATURt
(DEC C)
(00020)

.7,0

.7,0

13.0
13,0

27,0

30,0

13,0

TRMPER. PJD«
ATURfc JTV
(DtG C) (JTU)
(00010) (00070)

1.0 1
4.0 10

9,0 1
42 3

25,0 »»

25,0 »»

11,5 •">

7HANS-

ENCY 
(SECCH1
DISK)
(M)

(00078)

».
mm

3,2

2,10

3,7

3,9

DIS 
SOLVED
OXYGEN
(MG/L)

(00300)

8,5
.2

10. e
.2

S.2

5,5

6,6

MAR. 4* 1976 
1300 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

17.000 CELLS/ML

..ORGANISM_NAME.

CHLOROPHYTA
.CHLOROPHYCEAE
..CHLOROCOCCALES
...OCCYSTACEAE
....ANKISTRODESMUS
CHRYSOPHYTA
.CHRYSOPHYCEAE
..CHRYSOMONADALES
.,.OCHROMONAOACEAE
....OCHROMONAS
....UROGLENA
EUGLENOPHYTA
.CRYPTOPHYCEAE
..CRYPrOMONIDALES
...CRYPTOMONOOACEAE
....CRYPTOMONAS
.EUGLENOPHYCEAE
..EUGLENALES
...EUGLENACEAE
....EUGLENA
....TRACHELOMONAS
PYRRHOPHYTA
•OINOPHYCEAE
..GYMNOOINIALES
...GYMNODINIACEAE
....GYMNODINIUM

.COMMON_NAME. 

GREEN ALGAE

YELLOW-BROWN ALGAE

EUGLENOIOS 
CRYPTOMONAOS

CELLS/ML PER_CENT

OINOFLAGELLATES

380 
13*000

570

190 
2*300

2
80

1
13

NOTEi 0 - DOMINANT ORGANISM) GREATER OR EQUAL TO 15%
L - LESS THEN 1%» MAY NOT HAVE BEEN ACTUALLY COUNTED 
ANALYSIS METHOD! SEDGWICK-RAFTER CHAMBER » 200-X MICROSCOPE 
DIVERSITY INDICES* BASED ON ACTUAL COUNTS! 

PHYL/DIV 0.680 
CLASS 0.80S 
ORDER 0.805 

FAMILY 0.805 
GENERA 1.010
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QUALITY DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

DATE

MAR
oa...
oa...

APR
06...
06,.,

JUL
28,. ,

AUO
2°. , .

SEP
2'...

PER
CENT

SATUR
ATION

(00301)

6?
2

96
2

70

67

66

ALKA
LINITY

AS
CAC03
(MG/L)

tooaio)

75
112

80
105

..

m »

• m

DIS
SOLVED
CHLn-
RIOE
(CD
(MU/L)

(00900)

5,8
7.0

a. 6
6.1

fc, 2

7.0

6,7

DIS 
SOLVE (J
SOLIDS
(8ESI-
DUF AT
1PP C)
(MG/D

(70300)

107
1«7

lOa
135

105

102

102

DIS
SOLVED
SOLIDS
(TONS
PER

AC-FT)
(70iOi)

,15

. ! a

.IP

.10

.1 u

.la

SUS
PENDED
SOLIDS
(MG/L)

(70299)

0
6

0
1

• -

--

..

TOTAL
NITRITE

PLUS
NITRATE

(N)
(MG/L)

(006SO)

,21
,01

,02
.01

-•

..

— —

DIS 
SOLVED

NITRITE
PLUS

NITRATE
(N)

(MG/L)
(00631)

.15

.01

,02
.01

•--

• •

».

.TOTAL 
KJEL-
OAHL
NITRO
GEN
CN)

CMG/L)
(00625)

1.0
2. 1

.87
1 »2

• •

— —

—

..ORGANISM_NAME.

MAR. 4, 1976 
1330 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

47.000 CELLS/ML

CHLOROPHYTA 
CHLOROPHYCEAE 
.CHLOROCOCCALES 
..SCENCOESMACEAE 
...CRUCI6ENIA 
YANOPHYTA 
MYXOPHYCEAE 
.OSCILLATORIALES 
..OSCILLATORIACEAE 
...OSCIU.ATORIA

..COMMON_NAME__, 

GREEN ALGAE

BLUE-GREEN ALGAE 

FILAMENTOUS

CELLS/ML

27.000

20.000

NOTE! 0 - DOMINANT ORGANISMI GREATER OR EQUAL TO 15%
ANALYSIS METHOD: SEDGNICK-RAFTER CHAMBER . 2oo-x MICROSCOPE
DIVERSITY INDICES. BASED ON ACTUAL COUNTS:

PHYL/DIV 0.983
CLASS 0.983
ORDER 0.983
FAMILY 0.983
GENERA 0.983

PER_CENT

58
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wATFR QUALITY DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976
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DATE

MAK
04, ,
00,,

APR
°fe.«
Ofe, .

JUL
?8, ,

AUG
24, ,

SFP

TOTAL DJS-
NITRO- souvffs
GEN IN TOTAL ORTHO,
80TTO* PHOS- PHOS-

MATERI- PHORUS PHftpUS
AL (N) (?) (?)
(MG/KG) (MG/L) (MQ/l)
(00603) (00665) (00671)

, "- ,0? .00
. 1700 ,11 .04

. -- ,00 ,00

. 5400 ,03 .03

,0?

,01

,01

TOTAL ORGANIC CHLOR-A
PHOS» CARBON PMYTO-
PHORUS TOTAL IN BOT- PLANK-

IN SOT- ORGANIC TOM MA- ION
TOM HA- CARBON tEKJAL CHROMO
TERIAL (C) U) SPfcCT,

(«f;/KG) (MG/L) (6/KG) (UG/L)
(00666) (00680) (00667) (70951)

6,!> — «•
660 13 «7 —

• » 6,4 — ft
St?" 9,4 44 •»

6,«

1.1

U

CHLOH-B
PHYTO
PLANK
TON

CHROHO
SPECT.
(UG/L)

(709i>2)

mm
-•

mm
mm

2,1

,2

7,9

APR. 6, 1976
1000 HOURS

IDENTIFICATION OF PHYTOPLANKTON

n

e,

ORGANISM NAME

CHLOROPHYTA
.CHLOROPHYCEAE
..VOLVOCALES
...CHL4MYOOMONAOACFAE
. ...CHLAMYDOMONAS
CHRYSOPHYTA
.CHRYSOPHYCEAE
..CHRYSOMONAOALES
...OCHKOMONADACEAE
... .OINOHKYON
CYANOPHYTA
.MYXOPHYCEAE
..CHROOCOCCALES

100 CELLS/ML

..COMMON _NAME_ CELLS/ML

GREEN ALGAE

87

YELLOW-BROWN ALGAE

1,^00
BLUE-GREEN ALGAE

COCCOIO'

PER.

...CHROOCOCCACEAE 
0 ....AN4CYST1S 
EUGLENOPHYTA 
.EUGLENOPHYCEAE 
..FOGUFNAUES 
...EDGLENACEAE 
...,F.U(3LENOPSIS 
....TRACHEUOMONAS

EUGLENOIUS
6,500

87
87

17

BO

• 1 

1

NOTE: D - DOMINANT ORGANISM; GREATER OR EQUAL TO ib%
ANALYSIS METHOD: SEDGWICK-RAFTER CHAMBER . ^oo-x MICROSCOPE
DIVERSITY INDICES, 8ASF.O ON ACTUAL COUNTS:'

PHYL/D1V 0.8H9
CLASS 0.889
OROES 0.8«y

FAMILY 0.8«9
GEMEPA 0.010
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APR. 6, 1976 
1030 HOURS

IDENTIFICATION Of PHYTOPLANKTON 

11.000 CELLS/ML

.ORGANISM_NAME.

CHLOROPHYTA
.CHLOROPHYCEAE
..CHLOPOCOCCALES
...HYOROOICTYACEAE
....PEOIASTRUM
...SCENEOESMACEAE

L ....SCENEDESMUS 
CHRYSOPHYTA 
.BACILLARIOPHYCEAE 
..PENNALES 
...ACHNANTHACEAE

L ....COCCONEIS 
...CYM8ELLACEAE

L ....CYMBELLA
...FRAGILARIACEAE

L ....ASTERIONELLA
L ....FRAGILARIA

...GOMPHONEMATACEAE 

....GOMPHONEMA

...NAVICULACEAE
L ....NAVICULA
L ....PINNULARIA 

...NIT4SCHIACEAE 

....NITZSCHIA 
CYANOPHYTA 
.MYXOPHYCEAE 
..CHROOCOCCALES 
...CHROOCOCCACEAE 
....AGMENELLUM

L ....ANACYSTIS 
..OSCILLATORIALES 
...OSCILLATORIACEAE

D ....LYNGBYA 
EUGLENOPHYTA 
.EUGLENOPHYCEAE 
..EUGLENALES 
...EUGLENACEAE

L ....TRACHELOMONAS 
PYRRHOPHYTA 
.OINOPHYCEAE
..PERiniNlALES 
...PERIDINIACEAE 

L ....PERIDINIUM

.COMMON_NAME. 

GREEN ALGAE

DIATOMS 
PENNATE

CELLS/ML

790

NAVICULOID

BLUE-GREEN ALGAE 

COCCOID

FILAMENTOUS 

EUGLENOIOS

DINOFLAGELLATES

5BO

860

8,300

PER_CENT

78

NOTE! 0 - DOMINANT ORGANISM} GREATER OR EQUAL TO Ib*
L - LESS THEN 1%; MAY NOT HAVE BEEN ACTUALLY COUNTED 
ANALYSIS METHOD! SEOGWICK-RAFTER CHAMBER » 300-X MICROSCOPE 
DIVERSITY INDICES, BASED ON ACTUAL COUNTS! 

PHYL/DIV 0.709 
CLASS 0.709 
ORDER 1.099 

FAMILY 1.130 
GENERA 1.130
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JULY 28* 1976 
0920 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

13*000 CELLS/ML

.ORGANISM_NAME.

CHLOROPHYTA
.CHLOROPHYCEAE
..CHLOROCOCCALES
...SCENEOESMACEAE
....SCENEDESMUS
CHRYSOPHYTA
.8ACILLARIOPHYCEAE
..CENTRALES
...ANAULACEAE

D ....TERPSINOE 
..PENNALES 
...NITZSCHIACEAE

L ....NITZSCHIA 
EUGLENOPHYTA 
.EUGLENOPHYCEAE 
..EUGLENALES 
...EUGLENACEAE

L ....TRACHELOMONAS

.COMMON_NA> 

GREEN ALGAE

DIATOMS 
CENTRIC

PENNATE 

EUGLENOIDS

CELLS/ML

230

13*000

PER.CENT

97

0

NOTE: D - DOMINANT ORGANISM) GREATER OR EQUAL TO 15%
L - LESS THEN 1%; MAY NOT HAVE BEEN ACTUALLY COUNTED 
ANALYSIS METHOD: SEDG*ICK-RAFTER CHAMBER , 200-* MICROSCOPE 
DIVERSITY INDICES* BASED ON ACTUAL COUNTS:

PHYL/DIV 0.168
CLASS 0.168
ORDER 0.209 

FAMILY 0.209 
GENERA 0.209

SFP. 29
1100 HOURS

OF PHYTOPLAMKTON

l.^OO CFLLS/"*L

CHLOWOPHYTa
.C'-'LO-'OPHYCFAF
..CMLOh-OCOCCALFS

W__NAME_______ CEILS/ML 

ALG4E

TOTALS

PER_CEMT

-Jt

, Q 4CTLLAWIOPHYCFAF
. .PFNMALF.S 
...MTTZSCHIACEAF

CYAMOPHYTA

...CH^OOCOCCACFAF 

. ... 4MACYSTIS

PUGLFMOPHYTA 
. E' 1 KILENODHYC

...EMGLFMACEAE

DIATOMS 
PFMNATE

TOTALS 

BLUE-G»EEM ALGAE

TOTALS

TOTALS

FlIGLEMOIOS

92

ANALYSIS
GREATFP OR FQUAL TO is*

FTHOO: SFOGWICK-RAFTFR CHAMBEW « 200-X MICROSCOPE 
IMOTCES. 6ASFO ON ACTUAL COUNTS:

°HYLAIIV 0.4^6
CLASS 0.4^^,

FAMILY
0.5??
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AUG. 24. 1976 
1135 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

790 CELLS/ML

_ORf~iANISM_NAME.

CHLOROPHYTA 
CHLOROPHYCEAE 
CHLOHOCOCCALFS 
.CHARACIACEAE 
..SCHROEDERIA 
.HYDKODICTYACEAF 
..PEOJASTRUM 
.OOCYSTACEAE 
..ANKISTKODESMMS 
..KIRCHNFRIELLA 
7YGNEMATALFS 
.DESMIDIACEAE 
..STAURASTRUM

CHRYSOPHYTA 
.RACILLARIOPHYCEAF 
..CFNT3ALFS 
...COSCINODISCACEAE

..PEW ALES

...NAVICULACFAF

....NAVICULA

...NITZSCHIACFAE

....NITZSCHIA

.CHRYSOPHYCEAE 

..CHRYSOMONADALES 

...MALLOMONADACEAE 

....MALLOMONAS 

...OCHROMONADACEAF 

....DINOB*YON 
D . ...OCHHOMONAS

CYANOPriYTA
.MYXOPHYCEAE 
.CHROOCOCCALFS
..CHROOCnCCACEAF
...AMACYSTIS
.nsClLLATORIALES
..^OSTOCACEAE
...ANABAENtA
..RIVULARIACFAF: 
...RAPHIOIOPSIS

EUGLFMOPHYTft
.CPYPTOPHYCEAE 
..CRYPTOMONIOALFS
. . .CkYRTOMONOUACEAE 
....C^YPTOMQNAS

.F.UfiLENOPriYCFAE 

..FUGLENALES 

...FUGLENACEAE 

....TRACHELOMONAS

PYRRHOPHYT* 
.DINOPHYCEAE

.COMMON_MAME_. 

GPEEN ALGAE

CELLS/ML

38

PERCENT

PLACOOERM DESMIDS

TOTALS

DIATOMS 
CFNTRIC

PFNNATF 
NAVICULOIO

TOTALS 

YFLLOW-BHOWN ALGAF

TOTALS

BLUE-GREEN ALGAE 

COCCOID

FILAMENTOUS

19

19

.-12 
57

38

38
.12ft 
370

2

2

-S. 
6

5

5
£<± 
3tt

TOTALS

EUGLENOIOS 
CRYPTOMONAOS

TOTALS

TOTALS

FIRE ALGAE 
OINOFLAGELLATES

...GLENODINIACEAF 

....GLENOOINIUM
TOTALS

57

.__12 
19

12

MOTE! D - DOMINANT ORGANISM; GREATER OR EQUAL TO lb%
L - LESS THEN 1%; MAY NOT HAVE BEEN ACTUALLY COUNTED
ANALYSIS METHOD: SEDGWICK-RAFTEP CHAMBER t aoo-x MICROSCOPE
DIVERSITY INDICES, BAS*£r> ON ACTUAL COUNTS:

PHYL/OIV 1.85S
CLASS 2.320
ORDER 2.584

FAMILY ?.R3S
GENERA 3,0?5



ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 

445152093061301 - HORNBEAM LAKE, SITE 1, AT INVER GROVE HEIGHTS, MN

705

QUALITY DATA, «ATE« V|AR OCTCPEB 1975 TO SEPTEM«t« 1976

DATE

MOV
1"...

APR
27...

JI.IN
25...

SPE-
CIl-IC

DEPTH CON-
OF OUCT-

"fcSt'R" AMCE
TIME VOIR (MtRQ-

(FT) »HOS)
(72025) (00095)

090C -- 189

1«00 11 153

1200 R.9 160

TOTAL
M IRO-
G^> JK
BOTTOM

CATER i-
TIME AL i MI

OATt (MG/KG)
(00603)

AIR
PH TfcMPF.R-

ATURE
(U^TTS) (OEG C)
( OTOOO) ( 0002U)

7.7 7,0

9,0 15,0

9.2 27, n

TOTAL TOTAL
PhOR- ALU M 1-
PHORUS MJM IK

JW HOT- 61TTQM
TOM MA- «A-
TE»I*L TKwiAi,

( M 0/^G) (UG/G)
(fin*i68) (01 106)

TFHPER-
ATUHE

(DEG C)
(00010)

6,0

12. S

21>.0

TOTAL
ARSENIC

TM
BOTTOM

. MA
TERIAL
(UG/G)

(OlOQi)

TUR-
PID-
ITV

CvITU)
(OOU70)

10

21

10

TOTAL
CAOMJUf*

JK,
SOTTQM
MA-

TE«I Au
(Uii/G)

(01 028)

TMAMS-
PAk-
t>«cv

(SECCHj
01S^)

I"-)
(00076)

..

.50...

TOTAL
C*RU-

Mj.lW JM

BOTTO^
MA"

T fc H I A 1,
(UG/G)

(010<J9)

DIS
SOLVED
oxy&t*M
(f^G/L)

(00300)

6.6

12.2

12. tt

NOV. 19, 1975 
0900 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

500,000 CELLS/ML

..ORGANISM_NAME.

CHLOROPHYTA
.CHLOROPHYCEAE
..CHLOROCOCCALES
...MICRACTINIACEAE
....MICRACTINIUM
...OCCYSTACEAE
....ANKISTROOESMUS
...SCENEOESMACEAE
....SCENEOESMUS
CHRYSOPHYTA
.8ACILLARIOPHYCEAE
..PENNALES
...NITZSCHIACEAE
....NITZSCHIA
CYANOPHYTA
.MYXOPHYCEAE
..OSCILLATORIALES
...OSCILLATORIACEAE
....LYNGBYA 
....OSCILLATORIA

^COMMON_NAME. 

GREEN ALGAE

DIATOMS 
PENNATE

SLUE-GREEN ALGAE 

FILAMENTOUS

CELLS/ML

4,600

4,600

5,700

9,100
470,000

PER_CENT

2
95

NOTE: 0 - DOMINANT ORGANISMS GREATER OR EQUAL TO 15%
L - LESS THEN 1%» MAY NOT HAVE SEEN ACTUALLY COUNTED 
DIVERSITY INDICES, BASED ON ACTUAL COUNTS: 

PHYL/DIV 0.235 
CLASS 0.235 
ORDER 0.235 

FAMILY 0.263 
GENERA 0.394



706 ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS

4451S2093061301 - HORNBEAM LAKE, SITE 1, AT INVER GROVE HEIGHTS, MN--Continued

WATER QUALITY PA!A, «AT£R YFAR OCTOBER 1975 TO SEPTEMBER 1976

DATF

NOV
19... 

APR
27...
JW

PER 
CENT 

SATUR 
ATION

FtCAL 
CQLI- 
FORM 
{COL. 
PfR

His- 
SOLVED
CAL 
CIUM
tCA)

DIS 
SOLVED 
SODIUM 
(MA)

ALKA 
LINITY 

AS 
CAC03

DIS 
SOLVED 
CHLO" 
RIDE 
(CD

DIS 
SOLVED 
SILICA 
CSI02)

DIS- 
SOLVKD 
SOLIDS 
(RESI 
DUE AT 
180 C)

DIS 
SOLVED
SOLIDS 
(TONS 
PER

100 ML) (M6/L) (MG/L) (MG/L) (MG/L) (MG/L) (M6/L) AC-FT) 
(00301) (31616) (009J5) (00930) (00«10) (00940) (00955) (70300) C70303)

55 

116 

15t

23 

IP 

Ifl

3.9 

3.7 

3.9

4.8

76

85

1.1 

.7

113

ioa

.15

.16

TOTAL 
COPPER

BOTTOM

DATE

MOV 
19.,

(UG/&)

90

TOTAL

TM
BOTTOM

TfcRIAL 
(UG/G)

TOTAL
LEAO MERCURY

IN 
BOTTOM
MA.

TfcRTAL

TOTAL ORGANIC
ZINC

MA 
TERIAL 
(UG/G)

CARBON
IN IN HOT- 

BOTTOM TOM MA-

(C) 
(G/KG)

96 106

OIL 
AND

GREASE 
IN 80T-

TERIAL TOM MA
TERIAL 
(M&/K6)

(01043) (0105?) (71931) (01093) (00687) (00553)

APR. 27. 1976 
1400 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

1.900,000 CELLS/ML

.ORGANISM_NAME.

CHLOROPHYTA 
CHLOROPHYCEAE 
.CHLOROCOCCALES 
..MICRACTINIACEAE 
...GOLENKINIA 
..OCCYSTACEAE 
...ANKISTRODESMUS 
...TETRAEORON 
..SCENEDESMACEAE 
...SCENEDESMUS

CHRYSOPHYTA 
BACILLARIOPHYCEAE 
.CENTRALES 
..COSCINODISCACEAE 
...MELOSIRA

CYANOPHYTA 
MYXOPHYCEAE 
.CHROOCOCCALES 
..CHROOCOCCACEAE 
...ANACYSTIS 
.OSCILLATORIALES 
..OSCILLATORIACEAE 
...OSCILLATORIA

_COMMON_NAN 

GREEN ALGAE

CELLS/ML PER_CENT

DIATOMS 
CENTRIC

BLUE-GREEN ALGAE 

COCCOID

FILAMENTOUS
31,000

1,800,000

2

98

NOTES D - DOMINANT ORGANISM) GREATER OR EQUAL TO 15%
L - LESS THEN 1«» MAY NOT HAVE BEEN ACTUALLY COUNTED 
ANALYSIS METHOD! SEDGWICK-RAFTER CHAMBER , 200-X MICROSCOPE 
DIVERSITY INDICES, BASED ON ACTUAL COUNTS:

PHYL/DIV 0.024
CLASS 0.024
ORDER 0.145 

FAMILY 0.147 
GENERA 0.148



ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD.LAKE STATIONS 

445152093061301 - HORNBEAM LAKE, SITE 1, AT INVER GROVE HEIGHTS, UN—Continued

707

WATER QUALITY DATA, WATER VfcAR OCTOBER 19T5 TO SEPTEMBER 1976

DATE

NOV
19... 

APR
27.,,

JUN

SUS
PENDED
SOLIDS
•(MG/L)
(70299)

TOTAL
NITRITE

PLUS
NITRATE

(N)
(M6/L)

(00630)

DIS- -
SOLVED
MTR1 Tfc

PLUS
NITRATIF

(N)
(MG/L)

(00631)

TOTAL
KJEL-
OAHL
NITRO
GEN
(N)

(MG/L)
(00625)

DIS
SOLVED
KJEL.
NITRO
GEN
(N)

(M6/L)
(00623)

TOTAL
PHOS
PHORUS
(P)

(MC/L)
(00665)

018-
SOL*

. VEO-
PHQS-

PHORUS
(P)

(1G/L)
(00666)

TOTAL
ORGANIC
CARBON
(C)
(MG/U

(00680)

15

21

5

.10 

,00 

,03

.07 

.00

3.9

3.0

.00 2,3
JUNE 33, 1976 

1300 HOURS

1.5

.69 

,90

,11

,20 

.12

.00 

.01

,04

20

25

13

IDENTIFICATION OF PHYTOPLANKTON 

900.000 CELLS/ML

.ORGANISM_NAME.

CHLOROPHYTA 
CHLOROPHYCEAE 
.CHLOROCOCCALES 
MICRACTINIACEAC 
.GOLENKINIA 
.MICRACTINIUM 
OCCYSTACEAE 
.A.NK I STRODE SMUS 
.CHODATELLA
•DICTYOSPHAERIUM
•KIRCHNERIELLA
.SELENASTRUM
.TETRAEDRON
SCCNEOESMACEAE
.SCENEDESMUS
.TETRASTRUM
YGNEMATALES
DESMIDIACEAE
•STAURASTRUM 

HRYSOPHYTA 
BACILLARIOPHYCEAE 
.CENTRALES 
..COSCINODISCACEAE 
...CYCLOTELLA 
...MELOSIRA 
.PENNALES 
..NITZSCHIACEAE 
...NITZSCHIA 
YANOPHYTA 
MYXOPHYCEAE 
.CHROOCOCCALES
CHROOCOCCACEAE
.ANACYSTIS
.GOMPHOSPHAERIA 

.OSCILLATORIALES
NOSTOCACEAE
.ANABAENA
.ANABAENOPSIS
.APHANIZOMENON
OSCILLATORIACEAE
.LYNGBYA
.OSCILLATORIA 

UGLENOPHYTA 
EUGLENOPHYCEAE 
.EUGLENALES 
..EUGLENACEAE 
...TRACHELOMONAS 

PYRRHOPHYTA 
OrNOPHYCEAE 
.PERIDINIALES 
..PERIDINIACEAE 
...PERIDINIUM

.COMMON_NAME. 

GREEN ALGAE

CELLS/ML

15.000

PLACODERM OESMIDS

DIATOMS 
CENTRIC

PENNATE

BLUE-GREEN ALGAE 

COCCOIO

FILAMENTOUS

EUGLENOIDS

DINOFLAGELLATES

9*000

55*000

5,ZOO 

75.000

19.000 
690*000

PERCENT

1
0
8

Z 
77

NOTEt D - DOMINANT ORGANISMI GREATER DR EQUAL TO 15%
L - LESS THEN 1*1 MAY NOT HAVE BEEN ACTUALLY COUNTED 
ANALYSIS METHODt SEDGWICK-RAFTER CHAMBER » 300-X MICROSCOPE 
DIVERSITY INDICES. BASED ON ACTUAL COUNTS: 

PHYL/DIV 0.353 
CLASS 0.353 
ORDER 0.713 

FAMILY 1.1S7 
GENERA 1.399



708 ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL -RECORD LAKE STATIONS 

445146093060902 - HORNBEAM LAKE, SITE 2, AT INVER GROVE HEIGHTS, MN

OATC

APR
27... 

JL'N

QUALITY DATA, WATER YEAR OCTOBER 197S TO SEPTEMBER

DEPTH

(M)

1105 7. '8

SPt- 
CUTC
CON
DUCT -
AwCf
(MICRO-

MHUS)
(080QS)

1«2

163

1 PO

PH

(KNITS)
f 00400)

7.7

9.0

*.l

NOV. 19
0945

AIR
TEMPER-
ATijPt
(QEG O
rooo20)

J.o

i 4, a

27.0

• 1975
HOURS

TEMPER
ATURE

(OfcG C)
(00010)

6.0

12.5

24.0

TWANS-
PAR-

TUR- feMCY
BID- (SECCHI
1TY DISK)

(JTU) (M)
(00070) (00078)

12

2" .34

10 .40

DIS
SOLVED
OXYGfcN
(MG/U

(ooioo)

0.5

12.5

12.0

IDENTIFICATION OF PHYTOPLANKTON 

450,000 CELLS/ML

.ORGANISM_NAME.

CHLOROPHYTA
.CHLOROPHYCEAE
..CHLOROCOCCALES
...COELASTRACEAE 

L ....COELASTRUM
...MICRACTINIACEAE 

L ....MICRACTINIUM
...OCCYSTACEAE 

L ....ANKISTRODESMUS
....SELENASTRUM
....TETRAEDRON
...SCENEDESMACEAE
....SCENEDESMUS
..VOLVOCALES
...CHLAMYDOMONADACEAE 

L ....CHLAMYDOMONAS
..2YGNEMATALES
...DESMIDIACEAE 

L ....STAURASTRUM
CHRYSOPHYTA
.BACILLARIOPHYCEAE
..CENTRALES
...COSCINODISCACEAE
....CYCLOTELLA 

L ....MELOSIRA
..PENNALES
...NAVICULACEAE 

L ....NAVICULA
...NITZSCHIACEAE
....NIT2SCHIA
CYANOPHYTA
.MYXOPHYCEAE
..CHROOCOCCALES
...CHROOCOCCACEAE 

L ....AGMENELLUM
....ANACYSTIS 

L ....GOMPHOSPHAERIA
..OSCILLATORIALES
...OSCILLATORIACEAE 

D ....OSCILLATORIA
EUGLENOPHYTA
.EUGLENOPHYCEAE
..EUGLENALES
...EUGLENACEAE 

L ....TRACHELOMONAS

_COMMON_NAME. 

GREEN ALGAE

CELLS/ML

PLACODERM DESHIDS

DIATOMS 
CENTRIC

PENNATE 
NAVICULOID

BLUE-GREEN ALGAE 

COCCOID

FILAMENTOUS 

EUGLENOIDS

3,ZOO 
3, ZOO

6,300

Z.400

7,900

4,000

420,000

PER_CENT

93

NOTE! 0 - DOMINANT ORGANISM! GREATER OR EQUAL TO 15%
L - LESS THEN 1*» MAY NOT HAVE BEEN ACTUALLY COUNTED
ANALYSIS METHOD: SEDGWICK-RAFTER CHAHBER , zoo-x MICROSCOPE
DIVERSITY INDICES, BASED ON ACTUAL COUNTS:

PHYL/DIV 0.370
CLASS 0.370
ORDER 0.477

FAMILY 0.514
GENERA 0.5Z8



ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 709

445146093060902 - HORNBEAM LAKE, SITE 2, AT INVER GROVE HEIGHTS, MN--Continued

WATER QUALITY DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

DATE

NQV 
19...

APR
27...

JUN

PER
CENT

SATUR
ATION

FECAL
COLI-
FORM
(COL.
PER

100 ML)

DIS
SOLVED
CAL-
ClUM
(CA)

(MG/L)

DIS
SOLVED
SODIUM
(MA)

(MG/L)

ALKA
LINITY

AS
CAC03
(MG/L)

DIS
SOLVED
CHLO
RIDE
(CD
(MG/L)

ois- •
SOLVED
SILICA
(SI02)
(MG/L)

DIS
SOLVED
SOLIDS
(RESI
DUE AT
ISO C)
(MG/L)

DIS
SOLVED
SOLIDS
(TONS
PfcR
AC-H)

(00301) (31616) (00915) (OQ930) (00410) (00940) (00955) (70300) (70303)

79 16

119 4

146 40

DATE

NOV
19...

TIME

0945

24

16

20

TOTAL
NITRO
GEN IN
BOTTOM
MATERI
AL (M)
(M6/KG)
(00603)

3.9

3.6

3,5

TOTAL
PHOS
PHORUS

IN BOT
TOM MA-
TtRlAL
(M6/KG)
(00668)

+ m

76

62

TOTAL
ALUMI
NUM IN
BOTTOM
MA

TERIAL
(UG/G)

(OllOfi)

0.9

4,4

5>.0

TOTAL
ARSENIC

IN
BOTTOM
MA
TERIAL
(UG/G)

(01003)

,1

J.I

,7

TOTAL
CADMIUM

IN
BOTTOM
MA
TERIAL
(UG/G)

(01026)

no
102

115

TOTAL
CHRO

MIUM IN
BOTTOM
MA-

TfcRIAL
(U6/G)

(01029)

9400 290 4800 20

DATE

NOV 
19.,

TOTAL
COPPER

IN
BOTTOM
MA
TERIAL
(US/6)

TOTAL
LEAD
IN

BOTTOM
MA.

TERIAL
(U6/G)

TOTAL
MERCURY

IN
BOTTOM
MA
TERIAL
(UG/G)

TOTAL
ZINC
IN

BOTTOM
MA
TERIAL
(UG/G)

ORGANIC
CARBON

IN BOT
TOM MA
TERIAL
(C)

(G/KG)

OIL
AND

GREASE
IN BOT
TOM MA
TERIAL
(M«/KG)

(01043) (01052) (719?n (01093) (00667) (00553)

70 50 .0 92 81

APR. 27, 1976 
1345 HOURS

IDENTIFICATION OF PHYTOPLANKTDN 

1.400*000 CELLS/ML

2.0

.15

.14

.ORGANISM_NAME.

CHLOROPHYTA 
CHLOROPHYCEAE 
.CHLOROCOCCALES 
..OCCYSTACEAE 
...KIRCHNERIELLA 
...TETRAEORON 
..SCENEDESMACEAE 
...SCENEDESMUS 
HRYSOPHYTA 
BACILLARIOPHYCEAE 
.CENTRALES 
..COSCINODISCACEAE 
...MELOStRA 
YANOPHYTA 
MYXOPHYCEAE 
•CHROOCOCCALES 
..CHROOCOCCACEAE 
...GOMPHOSPHAERIA 
.OSCILLATORIALES 
..OSCILLATORIACEAE 
...OSCILLATORIA 
UOLENOPHYTA 
EUGLENOPHYCEAE 
.EUGLENALES 
..EUGLENACEAE 
...TRACHELOMONAS.

_COMMON_NAME 

GREEN ALGAE

CELLS/ML PER_CENT

DIATOMS 
CENTRIC

BLUE-GREEN ALGAE 

COCCOID

FILAMENTOUS 

EUGLENOIOS

48,000

1,300,000

3

96

NOTE! 0 - DOMINANT ORGANISMI GREATER OR EQUAL TO 15*
L - LESS THEN 1*1 MAY NOT HAVE BEEN ACTUALLY COUNTED
ANALYSIS METHOD: SEOGWICK-RAFTER CHAMBER , zoo-x MICROSCOPE
DIVERSITY INDICES, BASED ON ACTUAL COUNTS!

PHYL/DIV 0.03B
CLASS 0.03B
ORDER 0.256

FAMILY 0.359
GENERA 0.260



710 ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 

445146093060902 - HORNBEAM LAKE, SITE 2, AT INVER GROVE HEIGHTS, MN--Continued

DATE

NOV

APR"" 
JUN"*
23...

WATER QUALITY DATA, WATER YEAR OCTOBER 1975 TO StPU'MBtR 1976 

DTS-
TOTAL SOLVED

NITRITE NITRITE
sus- PLUS PLUS

Pi'NDKD NITRATE NITRATE
SOLIDS (N) (N)
(MG/L) (M6/L) (MS/L)

(00630) (00631) (006255 (006a3) (00665) (00666) (006BO)

TOTAL
KJEL-
DAHL
NITRO
GEN
(N)

(M6/L)

DIS
SOLVED
KJEL.
NITRO
GEN
(N)

(M6/L)

TOTAL
PH08-
P.HORUS
(P)

(MG/L)

DI3-
SOL-
veo-
PHOS-

PHORUS
(p)

(MG/L)

TOTAL
ORGANIC
CARBON
(C)

(M6/L)

ta
SB 

11

.06 

,00 

,03

.06 

.00 

.03

tt.O 

3.0 

2.1

1.6

.75

.00 

.01

23

19

17

JUNE 23, 1976 
HOURS

IDENTIFICATION OF PHYTOPLANKTON 

320*000 CELLS/ML

.ORGANISM_NAME.

CHLOROPHYTA 
CHLOROPHYCEAE 
.CHLOROCOCCALES 
..HtCRACTINIACEAE 
...MICRACTINIUM 
..OCCYSTACEAE 
...OICTYOSPHAERIUM 
...KIRCHNERIELLA 
...TETRAEORON 
..SCENEOESMACEAE 
...SCENEOESHUS 
.ZY6NEHATALES 
..OESMIOIACEAE 
...STAURASTRUM 
MRYSOPMYTA 
BACILLARIOPHYCEAE 
.PENNALES 
..NITZSCHIACEAE 
...NITZSCHIA 
YANOPHYTA 
MYXOPHYCEAE 
.CHROOCOCCALES 
..CHROOCOCCACEAE 
...ANACYSTIS 
.OSCILLATORIALES 
..NOSTOCACEAE 
...ANABAENA 
...APHANIZOMENON 
..OSCILLATORIACEAE 
...LYN6BYA 
...OSCILLATORIA 
U6LENOPHYTA 
CRYPTOPHYCEAE 
•CRYPTOMONIOALES 
..CRYPTOHONOOACEAE 
...CRYPTOHONAS 
EUGLENOPHYCEAE 
.EUGLENALES 
..EUGLENACEAE 
...EUGLENA 
...TRACHELOMONAS 
YRRHOPHYTA 
OINOPHYCEAE 
.PERIOINIALES 
..CERATIACEAE 
...CERATIUM

_COHMON_NAME. 

GREEN ALGAE

CELLS/ML

PLACODERM DE5MIOS

DIATOMS 
PENNATE

BLUE-GREEN ALGAE 

COCCOIO

FILAMENTOUS

EUGLENOIOS 
CRYPTOMONAOS

PER_CENT

10,000

120,000

190,000

0
37

0
59

DINOFLAGELLATE5

NOTE* D - DOMINANT ORGANISM! GREATER OR EQUAL TO 15%
L - LESS THEN 1%| MAY NOT HAVE BEEN ACTUALLY COUNTED 
ANALYSIS METHOD! SEDGWICK-RAFTER CHAMBER * 200-X MICROSCOPE 
DIVERSITY INDICES. BASED ON ACTUAL COUNTS: 

PHYL/DIV 0.080 
CLASS O.OBO 
ORDER 0.288 

FAMILY 1.221 
GENERA 1.222



ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 

445141093060303 - HORNBEAM LAKE, SITE 3, AT INVER GROVE HEIGHTS, MN

711

DATE

MOV
1°...

APR
27...

JUW

25...

HATER QUALITY OAT*, WATFR Y?«R OCTOBER 1975 TO SEPTEMBER 1976

SPE-
CT^IC TWA'siS- 

DEPTH CON- PA3»
OF DUCT. AfR TOR- EMCV 015-

RESER- AMUF PM TfcMPe*- TFMPfcH. RIO- tSfcCCH| SOLVfe
TIME vOIR (MICRO- 4Tu»f- ATUWE TTY DISK) 0»vGt

(FT) MHUS) fi.IK.TTS) (OKG C) C3EG C) (JTU) (") (fC-/L
(72025) (00095) tOOaOO) (00020) (00010) (OOP70) (0007H) (PC'301,

»0^ -- 1?9 7,9 7,0 6,0 11 -- 7.

1330 9.0 tM 9,o lU.a 12.0 21 ,3u 12.

S130 9, a ISO 9,0 27.0 • <?4.0 S .37 11,

OIS-
FECAL ois- uis- SOLVED uis-

t
M

)

)

9

2

3

PE»- COLJ- SOLVED OTS- AL«A- SOLVED ois- SULIOS SOLVED
CENT FORM CAL- SOLVED LlMtV CHLO- SfLVfO C<ESJ- SOLIDS

OATF.

MOV
»•»...

APR

27...
JUN
2?...

SATIJR- (COL. ClUM SODtUM AS Rir>E S7LICA Out AT (TtlMJ>
ATJON PER fCA) («-A) CAC03 (CD (SIH2) 1«C C) PfcR

100 MD (Mii/L) fMG/i.) (MG/D (*G/D (^G/L) (MG/D AC-J-TJ
f00301) (31*16) (0091=i) fOft9^0) COnalO) (00900) (0095S) (70300) (70J05

65 20 21 «,3 -• «,« .2 HO .1'

116 S 17 3. n 7u a, 2 1.1 OH .1

ta2 HI 10 4,0 efi y,9 ,s 117 .1

DTS- TOTAL DTS- OTS-
'OTAL SOI VFO KJfeL- SOLVED SOL-

MITpITf: NJTPTTF DAMI, *JE"L, TOTAL VfD- TOTAL
SUS- P L<JS PLUS f-itTRO- NITftti- PHOS- PhoS" OB&AN1C

PEEPED MITPATE MTR&TE GEM ee^ PHURUS PHORUS CARSON
SOL10S (K.) (>•••) (N) (M) (P) (P) (C)

)

'j

3

h

PATE (i^r./L) (*iG/L) (f<r,/L) (MG/L) (*G/L) ( M G/L) ("fi/U ("G/L)

vnv
19

A Ptt0 *T*

?7
JIlKi
23

(70?99) (U0630) (OOM») (0062S) (0^16^3) (00665) (00666) (00680)

... 1" .07 .07 3,6 1.6 .12 .01 19

... 21 ,00 ,00 5,5 1,0 ,J9 ,01 21

... 1& ,0* .00 1.9 .69 ,11 .02 8,7



712 ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 

445141093060303 - HORNBEAM LAKE, SITE 3, AT INVER GROVE HEIGHTS, MN--Continued

*ATFR QUALITY OAtA, *ATER YEAH DCTQBEP J 97b TO S£PTEHB6W 1976

TOTAL TOTAL TOTAL TOTAL QQGAMC Cill- 
CnpPfeP LFA^ "tRCURY ZINC CAR^OM AND

IN T^J IN IN IN HOT. GREASt

»«A" i»A. MA- 1A- TEfllAL TO" «•»
TFRlAt TEPIAL TFHIAL TgRIAL (C) TfeWIAL

t?ATE (UG/6> (UK/CO (UG/C.) (US/S) (S/KG) (i«6/KG)
(Olotti) (Olfl5?> (719311 (01093) (00667) (00553)

.0 53 3.0

APR. 27t 1976 
1330 HOURS

IDENTIFICATION OF PHVTOPUANKTON 

It300*000 CELLS/ML

..ORGANISM_NAME.

CHLOROPHVTA
.CHLOROPHVCEAE
..CHLOROCOCCALES
.. MICRACTINIACEAE 

L .. .GOLENKINIA 
L .. .MICRACTINIUM

.. OCCYSTACEAE 
L .. .ANKISTRODESMUS 
L .. .SELENASTRUM

.. SCENEOESMACEAE 
L .. .SCENEOESMUS
CHRVSOpHVTA
.BACILLARIOPHYCEAE
..CENTRALES
...COSCINODISCACEAE 

L ....MELOSIRA
..PENNALES
...NITZSCHIACEAE 

L ....NITZSCHIA
CYANOPHYTA
.MYXOPHYCEAE
..CHROOCOCCALES
...CHROOCOCCACEAE
....ANACYSTIS
.....AMACYSTIS INCERTA
..OSCILLATORIALES
...OSCILLATORIACEAE 

0 ....OSCILLATORIA

..COMMON_NAME. 

GREEN ALGAE

CELLS/ML

DIATOMS 
CENTRIC

PENNATE

BLUE-GREEN ALGAE 

COCCOIO

FILAMENTOUS
31,000

1,300,000

PER..CENT

Z

97

NOTE: D - DOMINANT ORGANISM; GREATER OR EQUAL TO 15*
L - LESS THEN l»l MAY NOT HAVE BEEN ACTUALLY COUNTED
ANALYSIS METHOD: SEOGWICK-RAFTER CHAMBER * zoo-x MICROSCOPE
DIVERSITY INDICES* BASED ON ACTUAL COUNTS:

PHYL/DIV 0.090
CLASS 0.090
ORDER 0.251

FAMILY 0.264
GENERA 0.270



ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 

445141093060303 - HORNBEAM LAKE, SITE 3, AT INVER GROVE HEIGHTS, MN--Contimied

713

QUALITY DATA, HATER vfcAP OCTOBER l<J7«i TO SfcPTF*8fcR 1<J76

MOV

1 <},

AL (N)
(00603)

TOTALTOTAL
NT. TRO-
GFN IN PMORUS
BflTTO" T N SOT. 

*ATtKI« 10** fc A.
TERIA L

TOTALTOTAL

MUM IK
tJOTTO*

(UG/G) (UG/G) (UG/G) 
(01)08) (01003) (01026)

TOTAL 
ARSENIC

IN, 
PQTTOM

TOTAL 
CKRO-

iJijH IN 
BOTTOM

TfeRIAL 
CUG/G)

30

JUNE 23* 1976 
1130 HOURS

IDENTIFICATION OF PHYTOPL.ANKTON 

980*000 CELLS/ML

_ORGANISM_NAME.

CHLOROPHYTA 
.CHLOROPHYCEAE 
..CHLOROCOCCALES 
...OCCYSTACEAE

L ....KIRCHNERIELLA
L ....TETRAEORON 
CHRYSOPHYTA 
.8ACILLARIOPHYCEAE 
..PENNALES 
...NITZSCHIACEAE

L ....NITZSCHIA 
CYANOPHYTA 
.MYXOPHYCEAE 
..CHROOCOCCALES 
...CHROOCOCCACEAE

L ....GOHPHOSPHAERIA 
..OSCILLATORIALES 
...NOSTOCACEAE 
....APHANIZOMENON 
...OSCILLATORIACEAE

0 ....OSCILLATORIA

_COMMON_NAME. 

GREEN ALGAE

DIATOMS 
PENNATE

BLUE-GREEN ALGAE 

COCCOID

FILAMENTOUS

CELLS/ML

28*000 

950*000

PER.CENT

3

96

NOTES 0 - DOMINANT ORGANISM! GREATER OR EQUAL TO 15«
L - LESS THEN 1«» MAY NOT HAVE BEEN ACTUALLY COUNTED 
ANALYSIS METHODS SEDGWICK-RAFTER CHAMBER » 200-X MICROSCOPE 
DIVERSITY INDICES* BASED ON ACTUAL COUNTS! 

PHYL/OIV 0.067 
CLASS 0.067 
ORDER 0.067 

FAMILY 0.253 
GENERA 0.257



714 ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS

445138093055304 - HORNBEAM LAKE, SITE 4, AT INVER GROVE HEIGHTS, MN 

HATER QUALITY DATA, WATCR YEAR OCTOBER 1975 TO SEPTEMBER 1976

DATE

NOV 
19,.,

APR
27...

JUN
25...

SPE 
CIFIC

DEPTH CON- 
OP DUCT- 

RESER- ANCE 
TIME VOIR (MICRO-

CFT)

1040

1300 8.0

ttOO 7.5

PH
AIR

TEMPER- TEMPER 
ATURE ATURF

TUR« 
BID- 
ITY

MHOS) (UNITS) (DEC C) (OEG C) (JTU)

TRANS 
PAR 
ENCY 

(SECCHI
DISK) 
(M)

189 

15a 

175

7,8

9,2

6,0 

IS.9 

27.0

b,0 

12.0 

24,Q

13

22

3

.34 

,40

DIS 
SOLVED 
OXYGEN 
(MG/L)

(72025) (00095) (00400) (00020) (00010) (00070) (00078) (OOJOO)

7,6

12.1

12,8

DATE

NOV
19... 

APR
27...

JUN
23...

PER
CENT

SATUR
ATION

(00301)

FECAL
COLI-
FORM
(COL,
PER

100 ML)
(31616)

DIS
SOLVED
CAL
CIUM
(CA)

(MG/L)
(009l'>)

DIS
SOLVED
SODIUM
(MA)

(MG/L)
(00930)

ALKA
LINITY

AS
CAC03
(MG/L)

(00410)

DIS
SOLVED
CHLO
RIDE
(CD
(MG/L)

(00940)

DIS
SOLVED
SILICA
(SI02)
(MG/L)

(0095S)

DIS
SOLVED
SOLIDS
(RES I-
DUE A1
160 C)
(MG/L)

(70300)

DIS
SOLVED
SOLIDS
(TONS
PER
Ac-m
(70303)

115

6 2)

0 18

1 19

3,9

76 

ft!

4.9 

4.3 

4.0

109

99

113

.13

.15

DIS

DATE

NOV
19., 

APR
87., 

JUN
23.,

SUS
PENDED
SOLIDS
(MG/L)

(70299)

19

33

3

TOTAL
NITRITE

PLUS
NITRATE

(N)
(MG/L)

(00630)

.06

,00

,02

SOI VFD
MTOj TE

PIUS
NITRtTE

(M)
(MG/L)

(00631)

.06

.00

.01

TOTAL
KJEL-
OAHL
NITRO
GEN
(N)

(MQ/L)
(00625)

DIS
SOLVED
KJEL.
NITRO
GEN
(N)

(MG/L)
(00623)

TOTAL
PHOS
PHORUS
(P)

(MG/L)
(0066b)

UIS-
SOL-
VEO-
PMOS-

PHORUS
(P)

(MQ/L)
(00666)

TOTAL
ORGANIC
CARBON
(C)

(MQ/L)
(00660)

3.0 

3.5 

2.1

1.4 

.96

,86

.12

.20 

.14

.01 

.01 

,02

21

20

11

tun

NOV 
19.,,

TOTAL
NITRO
GEN IN
BOTTOM

MATERI
AL (N)

(«6/KG)
(00603)

•TOTAL
PHOS
PHORUS

IN BOT
TOM MA
TERIAL
(MG/KG)
(006fc6)

TOTAL
ALUMI-
NUM IN
BOTTOM
MA

TERIAL
(UG/6)

(01108)

TOTAL
ARSENIC

IN
BOTTOM
MA

TERIAL
(US/G)

(01003)

TOTAL
CADMIUM

IN
BOTTOM
MA

TERIAL
(UG/G)

(01028)

TOTAL
CHRO

MIUM IN
BOTTOM
MA

TERIAL
(UG/6)

(01029)

1040 6900 120 4300 17

DATE

NOV 
19.,

TOTAL
COPPER

IN
BOTTOM
MA
TERIAL
(UG/G)

TOTAL
LFAO
TN

BOTTOM
MA

TERIAL
(US/G)

TOTAL
MERCURY

IN
BOTTOM
MA*

TERIAL
(UG/6)

TOTAL
ZINC
IN

BOTTOM
•MA

TERIAL
(UG/G)

ORGANIC OIL
CARBON AND

IN BOT- GREASE
BOTTOM TOM MA- IN BOT-

TERIAL TOM MA-
(C) TERIAL

(G/K6) (MG/KG)
(OtO«3) (01052) (71981) (01093) (00667) (00553)

70 ,0 68 59 2.0



ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 

445138093055304 - HORNBEAM LAKE, SITE 4, AT INVER GROVE HEIGHTS, MN--Continued

715

NOV. 19, 1975 
1040 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

500,000 CELLS/ML

_ORG ANISM_NAME_

CHLOROPHYTA 
.CHLOROPHYCEAE 
..CHLOROCOCCALES 
...CHARACIACEAE

L ....SCHROEDERIA 
...MICBACTIN1ACEAE 
....MICRACTINIUM 
...OCCYSTACEAE 
....ANKISTRODESMUS

L ....DICTYOSPHAERIUM 
....KIRCHNER1ELLA

L ....SELENASTRUM
L ....TETRAEORON 

...SCENEDESMACEAE 

....SCENEDESMUS 

..ZYGNEMATALES 

...DESMIDIACEAE
L ....STAURASTRUM 

CHRYSOPHYTA
.BACILLARIOPHYCEAE
..PENNALES
...ACHNANTHACEAE

L ....ACHNANTHES 
...NIT7SCHIACEAE 
....NITZSCH1A 
.XANTHOPHYCEAE 
..HETEOOCOCCALES 
...CHLOROTHECIACEAE

L ....OPHIOCYTIUM 
CYANOPHYTA
.MYXOPHYCEAE 
..CHROOCOCCALES 
...CHROOCOCCACEAE 
....AGMENELLUM

L ....GOMPHOSPHAERIA 
..OSCILLATORIALES 
...OSCILLATORIACEAE

L ....LYNG8YA
D ....OSCILLATORIA 

EUGLENnPHYTA 
.CRYPTOPHYCEAE 
..CRYPTOMON1DALES 
...CRYPTOMONODACEAE

L ....CRYPTOMONAS

.COMMON_NAME. 

GREEN ALGAE

._ CELLS/ML

s.aoo

6,800

5,000

9,300

PE«_CENT

PLACODERM OESMIDS

DIATOMS 
PENNATE

YELLOW-GREEN ALGAE

BLUE-GREEN ALGAE 

COCCOID

FILAMENTOUS

EUGLENOIOS 
CRYPTOMONADS

S,900

3.800

460,000
0

93

NOTE: D - DOMINANT ORGANISM! GREATER OR EQUAL TO Ib*
L - LESS THEN 1%; MAY NOT HAVE BEEN ACTUALLY COUNTED
ANALYSIS METHOD: SEDGWICK-RAFTER CHAMBER , zoo-x MICROSCOPE
DIVERSITY INDICES, BASED ON ACTUAL COUNTS:

PHYL/DIV 0.438
CLASS 0.431
ORDER 0.484

FAMILY 0.573
GENERA 0.643



716 ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 

445138093055304 - HORNBEAM LAKE, SITE 4, AT INVER GROVE HEIGHTS, MN--Continued

APR. 37. 19T6 
1300 HOURS

IOEMTIFICATION OF PHYTOPLANKTON 

910.000 CELLS/ML

.ORGANISM_NAME.

CHLOROPHYTA 
CHUOROPHYCEAE 
.CHLOROCOCCALES 
..COELASTRACEAE 
...COELASTRUM 
..MICRACTINIACEAE 
...MICRACTINIUM 
..OCCYSTACEAE 
...ANKISTROOESMUS 
...KIRCHNERIELLA 
...SELENASTRUM 
...TETRAEDRON 
..SCENEOESMACEAE 
...SCENEOESMUS 
.ZY6NFMATALES 
..OESMIOIACEAE 
...STAURASTRUM 
HRYSOPHYTA 
BACILLARIOPHYCEAE 
.CENTRALES 
..COSCINOOISCACEAE 
...MELOSIRA 
.PENNALES
..NITZSCHIACEAE 
...NITZSCHIA 
YANOPHYTA 
MYXOPHYCEAE 
.CHROOCOCCALES 
..CHROOCOCCACEAE 
...ANACYSTIS 
.OSCILLATORIALES 
..NOSTOCACEAE 
...ANABAENA 
...APHANIZOMENON 
..OSCILLATORIACEAE 
...OSCILLATORIA 

EUGLENOPHYTA 
EUGLENOPHYCEAE 
.EUGLENALES 
..EUGLENACEAE 
...EUGLENA
...TRACHELOMONAS 

PYRRHOPHYTA 
DINOPHYCEAE 
.PERIOINIALES 
..CERATIACEAE 
...CERATIUM 
..PCRIOINIACEAE 
...PERIDINIUM

_COMMON_NAME. 

GREEN ALGAE

CELLS/ML

4.700

PLACOOERM OESMIDS

DIATOMS 
CENTRIC

PENNATE

BLUE-GREEN ALGAE 

COCCOIO

FILAMENTOUS

EUGLENOIDS

OINOFLAGELLATES

900.000

PER_CENT

99

NOTE: o - DOMINANT ORGANISM; GREATER OR EQUAL TO is>*
L - LESS THEN 1»» MAY NOT HAVE BEEN ACTUALLY COUNTED
ANALYSIS METHOD: SEDGWICK-RAFTER CHAMBER » zoo-x MICROSCOPE
DIVERSITY INDICES. BASED ON ACTUAL COUNTS: 

PHYL/DIV 0.097
CLASS 0.097
ORDER 0.097 

FAMILY 0.111 
GENERA 0.115



ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 

445138093055304 - HORNBEAM LAKE, SITE 4, AT INVER GROVE HEIGHTS, MN--Continued

717

JUNE 33. 1976 
1100 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

1*300*000 CELLS/ML

.ORGANISM_NAME.

CHLOROPHYTA 
.CHLOROPHYCEAE 
..CHLOROCOCCALES 
...MICRACTINIACEAE

L ....MICRACTINIUM 
...OCQYSTACEAE

L ....DICTYOSPHAEPIUM 
....KIRCHNERIELLA

L ....QUADRIGULA
L ....TETRAEDRON 

...SCENEDESMACEAE
L ....SCENEDESMUS 

..ZYGNEMATALES 

...DESMIDIACEAE
L ....STAURASTRUM 

CHRYSOPHYTA 
.BACILLARIOPHYCEAE 
..CENTRALES 
...COSCINODISCACEAE

L ....MELOSIRA 
..PENNALES 
...NIT7SCHIACEAE

L ....NITZSCHIA 
.CHRYSOPHYCEAE 
..CHRYSOMONADALES 
...OCHROMONADACEAE

L ....OCHROMOMAS 
CYANOPHYTA 
.MYXOPHYCEAE 
..CHROOCOCCALES 
...CHROOCOCCACEAE

L ....ANACYSTIS
L ....GOMPHOSPHAERIA 

..OSCILLATORIALES 

...NOSTOCACEAE 

....ANABAENA 

...OSCILLATORIACEAE

....LYNG8YA 
D ....OSCILLATORIA 
EUGLENOPHYTA 
.EUGLEMOPHYCEAE 
..EUGLFNALES 
...EUGLENACEAE 

L ....TRACHELOMONAS

_COMMON_NAME 

GREEN ALGAE

CELLS/ML

17*000

PLACODERM OESMIDS

DIATOMS 
CENTRIC

PENNATE 

YELLOW-8WOWN ALGAE

BLUE-GREEN ALGAE 

COCCOIO

FILAMENTOUS

EUGLENOIDS

60*000

37*000 
1*200*000

PER_CENT

3
90

NOTE: D - DOMINANT ORGANISM; GREATER OR EQUAL TO is%
L - LESS THEN 1%» MAY NOT HAVE BEEN ACTUALLY COUNTED
ANALYSIS METHOD: SEDGWICK-RAFTER CHAMBER . 200-x MICROSCOPE
DIVERSITY INDICES. BASED ON ACTUAL COUNTS:

PHYL/DIV 0.179
CLASS 0.181
ORDER 0.314

FAMILY 0.491
GENERA 0.696



718 ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS

445146093051401 - HORSESHOE LAKE, SITE 1, AT INVER GROVE HEIGHTS, MN 

WATER QUALITY DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

DATE

MOV 
21...

APR 
1»...

JUN

DEPTH
OF

RESER<
TIME VOIR 

(FT)

1000

0930

1000

8,0

SPfc.

CON. 
DUCT- 
ANCE 
(MICRO* 
MHOS)

PH
AIR

TEMPER. 
ATURfc

TEMPER. 
ATURE

(UNITS) (DEC C) (DEC C)

TUR 
BID 
ITY 

(JTU)

TRANS 
PAR 
ENCY

(SECCHI
DISK)
(M)

278

256

270

7,7 

7.6

8,6

2,0 2.5

12.8 15.0

27.5 23,0

,96 

,58

DIS 
SOLVED 
OXYGEN 
(MG/L)

(72025) (00095) (OOflOO) (00020) (00010) (00070) (00076) (00500)

8.7

6.5

11.9

DATE

NOV 
21...

APR
1"...

JUN
21...

PER 
CENT

SATUR 
ATION

FECAL 
COLI-
FORM
(COL. 
PER 

100 ML)

DIS 
SOLVED
CAL 
CIUM
(CA) 

(MG/L)

DIS 
SOLVED 
SODIUM 
(NA) 

(MG/L)

ALKA 
LINITY 

AS 
CAC03 
(MG/L)

DIS 
SOLVED 
CHLO 
RIDE 
(CD 
(MG/L)

DIS 
SOLVED 
SILICA 
(SI02)
(MG/L)

DIS 
SOLVED 
SOLIDS 
(RESI 
DUE AT 
160 C) 
(MG/L)

DIS 
SOLVED 
SOLIDS 
(TONS 
PER 

AC-FT)
(OOS01) (31616) (00915) (00«30) (OOfllO) (00940) (00955) (70300) (/0303)

65

66

U2

120

7

26

Si

35

8,2 

6.0 

6,7

84 16

92 19

101 19

2.6

2.7 

2,6

150

166

175

.20 

.23

.24

DATE

NOV
21... 

APR
19... 

JUN
21...

SUS
PENDED
SOLIDS
(MG/L)

(70?99)

TOTAL
NITRITE

PLUS
NITRATE

(N)
(MG/L)

(00630)

DIS
SOLVED

NITRITE
PLUS

NITRATE
(M)

(MG/L )
(00631)

TOTAL
KJEL-
DAHL
NITRO
GEN
(N) •

(MG/L)
(00625)

DIS
SOLVED
KJfcL.
NITRO
GEN
(N)

(MG/L)
(0062?)

9 .16

9 ,00

9 ,01

.15 

.00 

.01

2.1 

1.6

1.7 

.98 

.56

TOTAL
PHOS
PHORUS
(P)

(MG/L)
(00665)

DIS
SOL
VED-
PHOS

PHORUS
(P)

(MG/L)
(00666)

TOTAL
ORGANIC
CARBON
(C)

(MG/L)
(00660)

.06 

.06 

.11

.03 

.00 

.05

12

7,5

13

DATE

NDV 
21...

TIME

1000 13600

TOTAL
NITRO
GEN IN
BOTTOM

MATERI
AL (N)
(MG/KG)
(00603)

TOTAL
• PHOS*
PnnRUS

IN BQT»
TOM MA*
TERIAL

(MG/KG)
(00668)

TOTAL
ALUMI
NUM IN
BOTTOM
MA

TERIAL
(UG/G)

(01106)

TOTAL
ARSENIC

IN
BOTTOM
MA

TERIAL
(UG/G)

(01003)

TOTAL
CADMIUM

IN
BOTTOM
MA

TERIAL
(UG/G)

(01026)

TOTAL
CHRO

MIUM IN
BOTTOM
MA

TERIAL
(UG/G)

(01029)

360 7400 17 21

DATE

NDV
21...

TOTAL
COPPER

IN
BOTTOM
MA
TERIAL
XUO/6)

TOTAL
LEAD
TN

BOTTOM
MA
TERIAL
(UG/6)

TOTAL
MERCURY

IN
BOTTOM
MA
TERIAL
(UG/G)

TOTAL
ZINC
IN

BOTTOM
MA

TERIAL
(UG/G)

ORGANIC
CARBON

IN BOT
TOM MA.
TERIAL
(C)

(G/KG)

OIL
AND

GREASE
IN BOT
TOM MA*
TfcRIAl
(MG/KG)

(01043) (01052) (71921) (01093) (00667) (00553)

27 .0 96 2000



ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 

445146093051401 - HORSESHOE LAKE, SITE 1, AT INVER GROVE HEIGHTS, MN--Continued

719

NOV. 21, 1975 
1000 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

79,000 CELLS/ML

.ORGANISM_NAME_____

CHLOROPHYTA
.CHLOROPHYCEAE
..CHLOROCOCCALES 

OCCYSTACEAE 
•ANKISTROOESMUS 
.KIRCHNERIELLA 
.TETRAEORON 
SCENEDESMACEAE 
.CRUCIGENIA 
.SCENEDESMUS 

, OLVOCALES
CHLAMYDOMONADACEAE 
.CHLAMYDOMONAS

CHRYSOPHYTA
.BACILLARIOPHYCEAE
..PENNALES
...NAVICULACEAE
....NAVICULA
...NITZSCHIACEAE
....NITZSCHIA
CYANOPHYTA
.MYXOPHYCEAE
..CHROOCOCCALES
...CHROOCOCCACEAE
....AGMENELLUM
..OSCILLATORIALES
...OSCILLATORIACEAE
....OSCILLATORIA
EUGLENOPHYTA
.CRYPTOPHYCEAE
..CRYPTOMONIDALES
...CRYPTOCHRYSIDACEAE
....CHROOMONAS

.COMMON_NAME. 

GREEN ALGAE

DIATOMS 
PENNATE 
NAVICULOID

BLUE-GREEN ALGAE 

COCCOID

FILAMENTOUS

EUGLENOIOS 
CRYPTOMONAOS

CELLS/ML

2,100
3,000
6,700

2,400
30,000

610

910

fl*500 

24,000

1,200

PER_CENT

3
4
8

3
38

11

30

NOTE: D - DOMINANT ORGANISM? GREATER OR EQUAL TO 15%
L - LESS THEN 1%; MAY NOT HAVE BEEN ACTUALLY COUNTED 
ANALYSIS METHOOt SEDGWICK-RAFTER CHAMBER , 200-X MICROSCOPE 
DIVERSITY INDICES, BASED ON ACTUAL COUNTS: 

PHYL/DIV 1.179 
CLASS 1.179 
ORDER 1.576 

FAMILY 2.055 
GENERA 2.423



720 ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 

445146093051401 - HORSESHOE LAKE, SITE 1, AT INVER GROVE HEIGHTS, MN--Continued

APR. 19, 1976 
0930 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

59,000 CELLS/ML

.ORGANISM_NAME.

CHLOROPHYTA 
.CHLOROPHrCEAE 
..CHLOROCOCCALES 

HrOROOICTrACEAE 
.PEOIASTRUM 
OCCYSTACEAE 
.ANKISTRODESMUS 
.DICTrOSPHAERIUM 
.KIRCHNERIELLA 

L .. .OOCrSTIS 
L .. .SELENASTRUM 

.TETRAEDRON 
.WESTELLA 
SCENEDESMACEAE 
•CRUCIGENIA 
.SCENEDESMUS 

CHRrSOPHrTA 
.BACILLARIOPHrcEAE 
..CENTRALES 
...COSCINODISCACEAE 
....CrCLOTELLA 
..PENN4LES 
...GOMPHONEMATACEAE 
....GOMPHONEMA 
...NITZSCHIACEAE 
....NITZSCHIA 
CYANOPHYTA 
.MrXOPHrCEAE 
..CHROOCOCCALES 
...CHROOCOCCACEAE 
....ANACrSTIS 
....COCCOCHLORIS 
EUGLENOPHYTA 
.EUGLENDPHYCEAE 
..EUGLENALES 
...EUGLENACEAE 
....EUGLENA 
....PHACUS 
....TRACHELOMONAS 
PYRRHOPHYTA 
.DINOPHYCEAE 
..GYMNODINIALES 
...GYMNODINIACEAE 
....GYMNODINIUM

.COMMON_NAME. 

GREEN ALGAE

CELLS/ML

6,300
1,700
2.400

,300
460

460
33,000

DIATOMS 
CENTRIC

PENNATE

BLUE-GREEN ALGAE 

COCCOID

EUGLENOIOS

OINOFLAGELLATES

1,100

18,000
1,400

570
800

PER.CF.NT

10
3
4
0
0
4
1

1
39

31
2

NOTE: D - DOMINANT ORGANISM; GREATER DR EQUAL TO lb%
L - LESS THEN 1%J MAY NOT HAVE BEEN ACTUALLY COUNTED
ANALYSIS METHOD: SEDGWICK-RAFTER CHAMBER , zoo-x MICROSCOPE
DIVERSITY INDICES, BASED ON ACTUAL COUNTS:

PHYL/OIV 1.333
CLASS 1.333
ORDER 1.348

FAMILY 1.830
GENERA 3.483



ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 

445146093051401 - HORSESHOE LAKE, SITE 1, AT INVER GROVE HEIGHTS, MN--Continued

721

JUNE 21, 1976 
1000 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

360.000 CELLS/ML

_ORGANISM_NAME.

CHLOROPHYTA
.CHLOROPHYCEAE
..CHLOROCOCCALES

MICRACTINIACEAE
.MICRACTINIUM
OCCYSTACEAE
.ANKISTRODESMUS
.CHODATELLA
.DICTYOSPHAERIUM
.KIRCHNERIELLA
.OOCYSTIS 

L .. .OUAORIGULA 
L .. .TETRAEDRON 
L .. .TREUBARIA

SCENEDESMACEAE
.SCENEDESMUS 

.. ETRASPORALES
COCCOMYXACEAE
.ELAKATOTHRIX 

CHRYSOPHYTA 
.BACILLARIOPHYCEAE 
..PENNALES 
...ACHNANTHACEAE 
....ACHNANTHES 
...NAVICULACEAE 
....NAVICULA 
...NITZSCHIACEAE 
....NITZSCHIA 
CYANOPHYTA 
.MYXOPHYCEAE 
..CHROOCOCCALES

CHROOCOCCACEAE
.ANACYSTIS
..ANACYSTIS INCERTA
,ANACYSTIS 

, SCILLATORIALES
NOSTOCACEAE
•ANABAENA
•APHANIZOMENON 
>CYLINOROSPERMUM 
OSCILLATORIACEAE 

D .. .LYNGBYA 
0 .. .OSCILLATORIA 

PYRRHOPHYTA 
.DINOPHYCEAE 
..PERIDINIALES 
...CERATIACEAE 
....CERATIUM 
...6LENOOINIACEAE 
....GLENODINIUM

_COMMON_.NAME. 

GREEN ALGAE

CELLS/ML

6,300

9t500 
a, 900 
2,000

7,100

DIATOMS 
PENNATE

NAVICULOID

BLUE-GREEN ALGAE 

COCCOID

FILAMENTOUS

96,000 
^7,000

12,000

5,900

92,000
63,000

DINOFLAGELLATES

PE»_CENT

13

26
18

NOTE: D - DOMINANT ORGANISM; GREATER OR EQUAL TO is%
L - LESS THEN i%t MAY NOT HAVE BEEN ACTUALLY COUNTED 
ANALYSIS METHOD: SEDGWICK-RAFTER CHAMBER , zoo-x MICROSCOPE
DIVERSITY INDICES, BASED ON ACTUAL COUNTS:

PHYL/OIV 0.5<»8
CLASS 0.548
ORDER l.M»*

FAMILY 1.B22
GENERA 2.t51



722 ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS

445151093051202 - HORSESHOE LAKE, SITE 2, AT INVER GROVE HEIGHTS, MN

WATER QUAUTY DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

DATE

NOV
81...

APR
1'...

JUN
21...

DATE

NOV
21...

APR
!•»...

JUM
21...

TIME

1030

0940

101S

PER
CENT

SATUR
ATION

(OOJOl)

59

73

140

SPE
CIFIC " TRANS-

06PTH CON. PAR-
OF DUCT- AIR • TUR- ENCY DIS-

RESER- ANCE PH TEMPER- TEMPER- BID- (SfeCCHl SOLVED
VOIR (MICRO- ATURE ATURE ITY OI8K) OXYGEN
(FT) MHOg) (UNITS) (OEG C) CDEG C) (JTU) (M) (MG/L)

(72025) (00095) (00400) (00020) (00010) (00070) (00078) (00300)

-" 26S 7,7 8,0 2,5 2 — 7,6

8.0 251 7,6 13.9 14,0 4 ,96 7,4

9.0 275 6.7 27,5 23,0 5 ,64 11,8

OIS-
FECAL OIS- OIS- SOLVED DIS-
COLI- SOLVED 018- ALKA- SOLVED OIS- SOLIDS SOLVED
FORM CAL- SOLVED LIMIT* CHLO- SOLVED (RESI* SOLIDS
(COL, ClUM SODIUM AS RIDE SILICA DUE AT (TONS
PER (CA) (NA) CAC03 (CD (SI02) 160 C) PER

100 ML) (M6/L) (M6/L) (MS/L) (MG/L) (MG/D (MG/L) AC-FT)
(31616) (OOV15) (00930) (00410) (00940) (00955) (70300) (70J03)

72 32 5,0 65 17 2,7 160 ,22

11 31 8,0 9} 19 2,6 160 ,22

B4 35 9.S 100 16 2.6 175 .24

OT8- TOTAL DIS- DIS-
TOTAL SOLVFP KJEL- SOLVED SOL-

NITRITE NITRITE DAHL KJEL. TOTAL VEO- TOTAL
sus- PLUS PLUS NITRO» NITRO- PHOS- PHOS- ORGANIC

PfcNDED NITRATE NITRATE GEN GEN PHORUS PHORUS CARBON
SOLIDS (N) (N) (N) (N) (P) CP) (C)

DATE (MG/L) (MS/L) (MG/L) (MQ/L) (MG/L) (MQ/L) (MG/L) (MG/L)
(70299) (00650) (00631) (00625) (00623) (00665) (00666) (00680)

NOV
21

APR
J9

JUN
21

...

> . .

i ..

DATfe

8 ,11 .11 2.4 1,0 ,06 .02 13

5 ,00 .00 1,7 ,90 ,08 ,00 12

6 .02 .01 1.0 ,66 ,10 ,02 11

• 
TOTAL TOTAL TOTAL TOTAL TOTAL TOTAL
NITRO- PHOS- ALUMI- ARSENIC CADMIUM CHRO-
GFN IN PHORUS NUM IN IN IN MIUM IN
80TTOM IN BOT. BOTTOM BOTTOM BOTTOM BOTTOM
HATtRI- TOM MA- MA- MA- MA- MA-

TIME AL (N) TERIAL TERIAL TERIAL T6HIAL TfcRIAL
(M6/KG) (MG/KG) (UG/G) (UG/G) (UG/G) (UG/G)
(00603) (00666) (01106) (01003) (01026) (01029)

NOV 
21... 1030 1040n 110 7800 13 20

DATE

NOV
21...

TOTAL
COPPER

IN
BOTTOM
MA

TERIAL
(UG/G)

(01043)

28

TOTAL
LEAD
TN

BOTTOM
MA

TERIAL
(UG/G)

(010S2)

60

TOTAL
MERCURY

IN
BOTTOM
MA»

TERIAL
(UG/G)

(71921)

.0

TOTAL
ZINC
IN

BOTTOM
MA

TERIAL
(UG/G)

(01093)

72

ORGANIC
CARBON

IN BOT
TOM MA
TERIAL
(C)

(0/KG)
(00687)

87

OIL
AND

GREASE
IN BOT
TOM MA
TERIAL
(MG/KG)
(00553)

2000



ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 

445151093051202 - HORSESHOE LAKE, SITE 2, AT INVER GROVE HEIGHTS, MN--Continued

NOV. 21, 1975 
1030 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

46,000 CELLS/ML

723

.ORGANISM_NAME.

CHLOROPHYTA
.CHLOROPHYCEAE
..CHLOROCOCCALES
...OCCYSTACEAE
....ANKISTROOESMUS 

L ....DICTYOSPHAERIUM
....KISCHNERIELLA
....OOCYSTIS
....SELENASTRUM 

0 ....TETRAEORON
...SCENEOESMACEAE 

0 ....SCENEOESMUS
..TETRASPORALES
...PALMELLACEAE 

L ....SPHAEROCYSTIS
..VOLVOCALES
...CHLAMYOOMONADACEAE
....CHLAMYOOMONAS
CHRYSOPHYTA
.BACILLARIOPHYCEAE
..CENTRALES
...COSCINOOISCACEAE
....CYCLOTELLA
..PENNALES
...NITZSCHIACEAE
....NITZSCHIA
CYANOPHYTA
.MYXOPHYCEAE
..CHROOCOCCALES
...CHROOCOCCACEAE 

0 ....ANACYSTIS
PYRRHOPHYTA
.OINOPHYCEAE
..PERIOINIALES
...PERIDINIACEAE 

L ....PERIOINIUM

.COMMON_NAME. 

GREEN ALGAE

DIATOMS 
CENTRIC

PENNATE

BLUE-GREEN ALGAE 

COCCOIO

OINOFLAGELLATES

CELLS/ML

3,000

1,300
3.700
1,700

11,000

15,000

330

3,300

1,300

8,600

PER_CENT

4
0
3
6
4

23

33

19

NOTE: 0 - DOMINANT ORGANISMI GREATER OR EQUAL TO lb%
L - LESS THEN 1«: MAY NOT HAVE SEEM ACTUALLY COUNTED 
ANALYSIS METHOD! SEOGWICK-RAFTER CHAMBER , 200-X MICROSCOPE 
DIVERSITY INDICES, BASED ON ACTUAL COUNTS: 

PHYL/DIV 1.074 
CLASS 1.074 
ORDER 1.208 

FAMILY 1.928 
GENERA 2.644



724 ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 

445151093051202 - HORSESHOE LAKE, SITE 2, AT INVER GROVE HEIGHTS, MN--Continued

APR. 19* 1976 
0940 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

71,000 CELLS/ML

_ORGANISM_NAME.

CHLOROPHYTA 
CHLOROPHYCEAE 
.CHLOROCOCCALES 
..COELASTRACEAE 
...COELASTRUM 
..OCCYSTACEAE 
...ANKISTROOESMUS 
...SELENASTRUM 
...TETRAEORON 
..SCENEOESMACEAE 
...SCENEOESMUS 
...TETRASTRUM 
HRYSOPHYTA 
BACILLARIOPHYCEAE 
.PENNALES 
..NIT2SCHIACEAE 
...NITZSCHIA 
CMRYSOPHYCEAE 
.CHRYSOMONAOALES 
..OCHROMONAOACEAE 
...OCHROMONAS 
YANOPHYTA 
MYXOPHYCEAE 
.CHROOCOCCALES 
..CHROOCOCCACEAE 
...ANACYSTIS 
UGLENOPHYTA 
CRYPTOPHYCEAE 
.CRYPTOMONIOALES 
..CRYPTOMONOOACEAE 
...CRYPTOMONAS 
EUGLENOPHYCEAE
EUGLENALES
.EUGLENACEAE
..EU6LENA
..TRACHELOMONAS

.COMMON_NAME. 

GREEN ALGAE

DIATOMS 
PENNATE

YELLOW-BROWN ALGAE

BLUE-GREEN ALGAE 

COCCOID

EUGLENOIOS 
CRYPTOMONAOS

CELLS/ML

2,400

3*900 
2,700 
1,500

29,000
3,600

1,500

600

as,ooo

PER_CENT

35

NOTE: 0 - DOMINANT ORGANISM) GREATER OR EQUAL TO 15%
L - LESS THEN 1%» MAY NOT HAVE BEEN ACTUALLY COUNTED 
ANALYSIS METHODS SEDGWICK-RAFTER CHAMBER , <>00-X MICROSCOPE 
DIVERSITY INDICES, BASED ON ACTUAL COUNTS: 

PHYL/OIV 1.300 
CLASS 1.337 
ORDER 1.337 

FAMILY 1.836 
GENERA 3.343



ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 

445151093051202 - HORSESHOE LAKE, SITE 2, AT INVER GROVE HEIGHTS, MN--Continued

725

JUNE 21« 1976 
1015 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

110,000 CELLS/ML

..ORGANISM_NAME.

CHLOROPHYTA 
.CHLOROPHYCEAE 
..CHLOROCOCCALES 
...MICRACTINIACEAE 

L ....GOLENKINIA 
....MICRACTINIUM 
...OCCYSTACEAE 
....ANKISTROOESMUS 

L ....CHODATELLA
....OICTYOSPHAERIUM 
....KIRCHNERIELLA 
....OOCYSTIS 
....SELENASTRUM 
....TETRAEORON 
...SCENEDESMACEAE 
....CRUCIGENIA 
....SCENEOESMUS 
..TETRASPORALES 
...COCCOMYXACEAE 

L ....ELAKATOTHRIX 
..ZYGNEMATALES 
...DESMIDIACEAE 

L ....EUASTRUM 
L ....STAURASTRUM 

. CHRYSOPHYTA 
.8ACILLARIOPHYCEAE 
..CENTRALES 
...COSCINODISCACEAE 

L ....CYCLOTELLA 
..PENNALES 
...ACHNANTHACEAE 
....ACHNANTHES 

L ....COCCONEIS 
...NITZSCHIACEAE 
....NITZSCHIA 
CYANDPHYTA 
.MYXOPHYCEAE 
..CHROOCOCCALES 
...CHROOCOCCACEAE 

D ....ANACYSTIS
....GOMPHOSPHAERIA 
..OSCILLATORIALES 
...NOSTOCACEAE 
....APHANIZOMENON 
....CYLINDROSPERMUM 
...OSCILLATORIACEAE 
....LYNGBYA 

0 ....OSCILLATORIA 
EUGLENOPHYTA 
.EUGLENOPHYCEAE 

• ..EUGLENALES
...EUGLENACEAE 

L ....PHACUS 
L ....TRACHELOMONAS 

PYRRHOPHYTA 
.OINOPHYCEAE 
..PERIDINIALES 
...CERATIACEAE 

L ....CERATIUM
...GLENODINIACEAE 

L ....GLENOOINIUM

_COMMON_NAME. 

GREEN ALGAE

CELLS/ML

2,000

3,800

4,300
3,200

640
1,900
2,400

640
5,400

PLACODERM DESMIDS

DIATOMS 
CENTRIC

PENNATE

SLUE-GREEN ALGAE 

COCCOIO

FILAMENTOUS

EUGLENOIDS

DINOFLAGELLATES

1*000 

1,500

28,000
10,000

6,800
1,500

3,200
34,000

PER_CENT

25
9

31

NOTE: D - DOMINANT ORGANISM! GREATER OR EQUAL TO 15%
L - LESS THEN 1%» MAY NOT HAVE BEEN ACTUALLY COUNTED
ANALYSIS METHOD: SEDGWICK-RAFTER CHAMBER » 2oo-x MICROSCOPE
DIVERSITY INDICES, BASED ON ACTUAL COUNTS:

PHYL/DIV 0.986
CLASS 0.986
ORDER 1.788

FAMILY 2.347
GENERA 3.201



726 ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS

445147093050703 - HORSESHOE LK, SITE 3, AT INVER, GROVE HEIGHTS, MN 

QUALITY DATA, WATFR YEAR OCTOBER 1975 TO SEPTEMBER 1976

DATE

NQV 
21...

APR
1«...

JUN

2t...

DEPTH
Of

RESER"
TIME VOIR 

(FT)

J100 —

0950 7,0

1030 8.5

SPE 
CIFIC 
CON.
DUCT-
ANC£ 
(MICRO-

PH
AIR

TEMPER. TEMPER 
ATURE ATURE

TUR 
BID 
ITY

MHOS) (UMJTS) (OEG C) (OEG C) -(JTU)

TRANS 
PAR 
ENCY

CSECCHI
DISK)
CM)

?65 

249 

272

7,7 

7.6 

6,7

2.0

15.0

27,5

2,5

,98

DIS 
SOLVED 
OXYGEN 
<MG/L>

(72025) (00095) (00400) (00020) (00010) (00070) (00078) (00300)

7,6

12.0

DATE

NOV
21... 

APR
19... 

JUN
21...

PER
CENT

SATUR
ATION

(00301)

FECAL
COLI-
FORM
(COL,
PER

100 ML)
(31616)

PIS-
SOLVED
CAL
CIUM
(CA)

(MU/L)
(00915)

DIS
SOLVED
SODIUM
(NA)

(MG/L)
(00930)

ALKA
LINITY

AS
CAC03
(MG/L)

(00410)

DIS
SOLVED
CHLO
RIDE
(CD
(MG/L)

(00940)

DIS
SOLVED
SILICA
(SI02)
(Mli/L)

(00955)

DIS
SOLVED
SOLIDS
(RESI
DUE AT
ISO C)
(M6/L)

(70300)

DIS
SOLVED
SOLIDS
(TONS
PER

AC-FT)
(70303)

35

75

143

60 3*

5 30

50 33

6,0 

8.0 

6,8

82 

9J 

97

16 

19 

IB

2.6 

2.6

2,4

160

163

176

.22

.24

DATE

NOV
21... 

APR
19... 

JUN
21...

SUS
PENDED
SOLIDS
(MG/L).

(70299)

TOTAL
NITRlTf

PLUS
NITRATE

(N)
(MG/L)

(00630)

DTS-
SOLVED

NITRITE
PLUS

NITRATE
(N)

(MG/L)
(006?!)

TOTAL
KJEL-
DAHL
NITRO
GEN
(N)

(MG/L)
(00625)

DIS
SOLVED
KJEL,
NITRO
GEN
(N)

(MG/L)
(00683)

TOTAL
PHOS
PHORUS
(P)

(MG/L)
(00665)

DIS
SOL
VED"
PHOS-

PHOKUS
CP)

(MG/L)
(00666)

TOTAL
ORGANIC
CARBON
(C)

(MG/L)
(00680)

7

147

,11

,00 

.02

.11 

.00 

.00

2,3

1.7 

1.5 .63

.07 

.08 

.09

.03 

,00 

.02

13

19

DATE

NOV 
21...

TIME

TOTAL
NITRO
GEN IN
BOTTOM

MATERI
AL (N)
(MG/KG)
(00603)

TOTAL
PHOS
PHORUS

IN BOT
TOM MA
TERIAL
(MG/KG)
(00668)

TOTAL
ALUMI
NUM IN
BOTTOM
MA
TERIAL
(UG/G)
(OUOB)

TOTAL
ARSENIC

IN
BOTTOM
MA

TERIAL
(UG/G)

(0]003)

TOTAL
CADMIUM

IN
BOTTOM
MA
TERIAL
(UG/G)

(01028)

TOTAL
CHRO
MIUM IM
BOTTOM
MA
TERIAL
(UG/G)

(01029)

13000 7800 J5 22

DATE

NOV 
21...

TOTAL 
COPPER

IN 
BOTTOM
MA 
TERIAL
(UG/G)

32

TOTAL

IN 
BOTTOM

TERTAL 
(UG/G)

TOTAL
LEAD MERCURY

IN
BOTTOM
MA 

TERIAL 
(UG/G)

TOTAL ORGANIC
ZINC

(UG/G)

CARBON

.0 68 93

OIL 
AND

IN IN 601- GREASE 
BOTTOM TOM MA- IN 80T-
MA-

TERIAL
TERIAL TOM MA-
(C) TERIAL

(G/KG) (MG/KG)
(010«3) (01052) (71921) (01093) (00687) (00553)

2000



ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 

445147093050703 - HORSESHOE LK, SITE 3, AT INVER GROVE HEIGHTS, MN--Continued

727

NOV. 21, 1975 
1100 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

64,000 CELLS/ML

.ORGANISM_NAME.

CMLOROPMYTA
.CHLOROPHYCEAE
..CHLOROCOCCALES
...OCCYSTACEAE
....ANKISTRODESMUS
....DICTYOSPHAERIUM
....KIRCHNERIELLA
....OOCYSTIS
....SELENASTRUM
....TETRAEDRON
...SCENEDESMACEAE
....SCENEDESMUS
....TETRALLANTOS
....TETRASTRUM
..TETRASPORALES
...COCCOMYXACEAE
....ELAKATOTMRIX
..VOLVOCALES
...CHLAMYDOMONADACEAE
....CHLAMYDOMONAS
CHRYSOPMYTA
.8ACILLARIOPHYCEAE
..CENTRALES
...COSCINODISCACEAE
....CYCLOTELLA
..PENNALES
...ACHNANTHACEAE
....ACHNANTHES
...NITZSCHIACEAE
....NITZSCHIA
PYRRMOPHYTA
.DINOPHYCEAE
..PERIDINIALES
...GLENODINIACEAE
....GLENODINIUM

_COMMON_NAME. 

GREEN ALGAE

DIATOMS 
CENTRIC

PENNATE

DINOFLAGELLATES

CELLS/ML

2,900
3,800
4,800
1,300
4,100
8,600

27,000 
3*800 
1,300

1,600

?,600

PE«_CENT

4
6
7
2
6
13

43
6
2

NOTE: D - DOMINANT ORGANISM* GREATER OR EQUAL TO 15%
L - LESS THEN 1%; MAY NOT HAVE BEEN ACTUALLY COUNTED
ANALYSIS METHOD: SEDGWICK-RAFTER CHAMBER , zoo-x MICROSCOPE
DIVERSITY INDICES, BASED ON ACTUAL COUNTS:

PHYL/DIV 0.409
CLASS 0.409
ORDER 0.633

FAMILY 1.552
GENERA 2.885



728 ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 

445147093050703 - HORSESHOE LK, SITE 3, AT INVER GROVE HEIGHTS, MN--Continued

APR. 19, 1976 
0950 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

75,000 CELLS/ML

.ORGANISM_NAME.

CHLOROPHYTA
.CHLOROPHYCEAE
..CHLOROCOCCALES 

MICPACTINIACEAE 
.MICRACTINIUM 
OCCYSTACEAE 
.ANKISTRODESMUS 
.DICTYOSPHAERIUM 
.KIRCHNERIELLA 
.SELENASTRUM 
.TETRAEORON 
SCENEDESMACEAE 
.SCENEDESMUS

CHRYSOPHYTA
.BACILLARIOPHYCEAE
..CENT9ALES
...COSCINODISCACEAE
....CYCLOTELLA
..PENNALES
...NAVICULACEAE
....NAVICULA
...NITZSCHIACEAE
....NITZSCHIA
.CHRYSOPHYCEAE
..CHRYSOMONADALES
...OCHROMONADACEAE
....OCHROMONAS
CYANOPHYTA
.MYXOPHYCEAE
..CHROOCOCCALES
...CHROOCOCCACEAE
....AGMENELLUM
....ANACYSTIS
EUGLENOPHYTA
.CRYPTOPHYCEAE
..CRYPTOMONIDALES
...CRYPTOMONODACEAE
....CRYPTOMONAS
PYRRHOPHYTA
.DINOPHYCEAE
..PERIOINIALES
...PERIDINIACEAE
....PERIDINIUM

.COMMON_NAME. 

GREEN ALGAE

DIATOMS 
CENTRIC

PENNATE 
NAVICULOIO

YELLOW-BROWN ALGAE

BLUE-GREEN ALGAE 

COCCOID

EUGLENOIDS 
CRYPTOMONADS

OINOFLAGELLATES

CELLS/ML

1,900

6,400
14,000
4,800
1,300
4,800

33,000

760

380 

b70

380

1,500
6,100

760

PER.CENT

9
18
6
2
6

NOTE: D - DOMINANT ORGANISM; GREATER OR EQUAL TO is*
L - LESS THEN 1%: MAY NOT HAVE BEEN ACTUALLY COUNTED
ANALYSIS METHOD: SEDGWICK-RAFTER CHAMBER , 2oo-x MICROSCOPE
DIVERSITY INDICES, BASED ON ACTUAL COUNTS!

PHYL/OIV 0.755
CLASS 0.774
ORDER 0.797

FAMILY 1.B05
GENERA 2.667



ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 729

445147093050703 - HORSESHOE LK, SITE 3, AT INVER GROVE HEIGHTS, MN- -Continued

JUNE 21. 1976 
1030 HOURS

IDENTIFICATION OF PHYTOPLANKTON 
280,000 CELLS/ML

.ORGANISM_NAME.

CHLOROPHYTA
.CHLOROPHYCEAE
..CHLOPOCOCCALES
...HYOPOOICTYACEAE 

L ....PEOIASTRUM
...MICPACTINIACEAE 

L ....GOLENKINIA
....MICRACTINIUM
...OCCYSTACEAE
....ANKISTROOESMUS 

L ....CHOOATELLA
....KIPCHNERIELUA 

L ....OOCYSTIS 
L ....SELENASTRUM

....TETRAEORON 
L ....TRF.UBARIA

...SCEMEOESMACEAE

....SCENEOESMUS

..TETRASPORALES

...COCCOMYXACEAE

....ELAKATOTHRIX

. ..PALMELLACEAE

....GLOEOCYSTIS

..ZYGNEMATALES

...OESMIOIACEAE 
L ....STAURASTRUM

CHRYSOPHYTA
.BACILLARIOPHYCEAE
..CENTRALES
...COSCINOOISCACEAE 

L ....CYCLOTELLA
..PENNALES
...ACHNANTHACEAE
....ACHNANTHES
...GOMPHONEMATACEAE 

L ....GOMPHONEMA
...NITZSCHIACEAE
....NITZSCHIA
CYANOPHYTA
.MYXOPHYCEAE
..CHROOCOCCALES 

CHROOCOCCACEAE 
ANACYSTIS 
.ANACYSTIS INCERTA 

.ANACYSTIS 
GOMPHOSPHAERIA 

.OSCILLATORIALES 
NOSTOCACEAE 
.ANABAENA 
OSCILLATORIACEAE

0 .. .LYNGBYA
0 .. .OSCILLATORIA

EUGLENOPHYTA
.EUGLENOPHYCEAE
..EUGLENALES
...EUGLENACEAE
....TRACHELOMONAS
PYRRHOPHYTA
.OINOPHYCEAE
..PERIDINIALES
...CERATIACEAE
....CEPATIUM
...GLENOOINIACEAE
....GLENOOINIUM

.COMMON_NAME. 

GREEN ALGAE

CELLS/ML

7,400

6,700

3,500

3.000

5,900

PLACOOERM OESMIOS

DIATOMS 
CENTRIC

PENNATE

BLUE-GREEN ALGAE 

COCCOIO

FILAMENTOUS

EUGLENOIOS

DINOFLAGELLATES

1,500

3,000

64,000
33,000
34,000

17,000

43,000
53,000

PER_CEMT

33
13
8

15
19

NOTES 0 - DOMINANT ORGANISMJ GREATER OR EQUAL TO 15%
L - LESS THEN 1%; MAY NOT HAVE BEEN ACTUALLY COUNTED
ANALYSIS METHOD: SEOGWICK-RAFTER CHAMBER , aoo-x MICROSCOPE
DIVERSITY INDICES, BASED ON ACTUAL COUNTS:

PHYL/OIV 0.738
CLASS 0.738
ORDER 1.677

FAMILY 3.148
GENERA 3.896



730 ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS

444640093094700 - JENSEN LAKE AT EAGAN, MN
f-ATf* MHAIITV OAU, titKi YfAP nt,TQHf-P 1975 fn SfcPTf^Bt**

DATF

MAO
o?, ,

APR
'10, .

JUL
?"t .

Ayr;
?/j,.

Sf P
?"..

SPt-
C T f" T f.

n t- P T H C 0 N -
Of- O'lCr.

WtSf"°- AMtf

T I M F- v n I » ( r. T C H n m
(FTl *(HOS '

^n?S) (onossi

1 1 n o - - ? 6 u

. 0900 S.5 Ifi5

USD 5.0 1 P-S

O<HI> x,5 ?;»&

1J1S ^.0 ?«>«

4 JP.
PH T£»p(.H» TFiMPfcR-

ATyhfc AfLME
fi'MITS) ^J^C•• '.1 (Of.R C)
r?o<io«) fflf>n?in cnonio)

j,2 »u,o i.n

7,<l 1 <1,P 11.^

".7 29. n ?f",b

«,^ ?S.o 2'i.O

7,« 19,0 1 <t . ()

MAR. 2, 1976
1100 HOURS

T K A (•- S »
PAR-

TUB- fcMCY 015"
RIO- (SECCHi SOLVED
TTY DISK) OXYGtN

(JTLO (") (HG/L)
(00070) (00078) COOiOO)

6 — 1.6

4 ,91 11.2

,2b IS, 6

,25 6,8

.55 9.7

IDENTIFICATION OF PHYTOPLANKTON

170*000 CELLS/ML

ORGANISM NAME

CHLOROPHYTA
.CHLOROPHYCEAE
..CHLOROCOCCALES
...OCCYSTACEAE
....ANKISTRODESMUS

L ....CHODATELLA
....DICTYOSPHAERIUM

L ....TETRAEDRON
...SCENEDESMACEAE

L ....SCENEDESMUS
L ....TETRASTRUM

..VOLVOCALES

. . .CHLAMYDOMONAOACEAE
L ....CHLAMYDOMONAS

....CHLOROGONIUM

..ZYGNEMATALES

...OESMIDIACEAE
L ....STAURASTRUM

CHPYSOPHYTA
.BACILLARIOPHYCEAE
..CENTRALES
...COSCINODISCACEAE

L ....MELOSIRA
..PENNALES
...ACHNANTHACEAE

L ....ACHNANTHES
...CYMBELLACEAE

L ....RHOPALODIA
. . .GOMPHONEMATACEAE

L ....GOMPHONEMA
...NAVTCULACEAE

L ....PINNULARIA
CYANOPHYTA
.MYXOPHYCEAE
..CHROOCOCCALES
...CHROOCOCCACEAE
....AGMENELLUM

D ....AN4CYSTIS
D . ...GOMPHOSPHAERIA

..OSCILLATORIALES

...OSCILLATORIACEAE

....OSCILLATORIA
EUGLENOPHYTA
.CRYPTOPHYCEAE
..CRYPTOMONIDALES
. . .CRYPTOMONODACEAE

L ....CRYPTOMONAS
.EUGLENOPHYCEAE
..EUGLENALES
...EUGLENACEAE

L ....EUGLENA

TCOMMON NAME _, ,

GREEN ALGAE

PLACODERM OESMIDS

DIATOMS
CENTRIC

PENNATE

NAVICULOID

BLUE-GREEN ALGAE

COCCOID

FILAMENTOUS

EUGLENOIDS
CRYPTOMONADS

CELLS/ML PER_CENT

1.300 1
0

1*100 1
0

0
0

0
1*700 1

0

0

0

0

0

0

7*200 4
28*000 16
130*000 75

900 1

0.

0

NOTES D - DOMINANT ORGANISM; GREATER OR EQUAL TO 15%
L - LESS THEN 1«» MAY NOT HAVE SEEN ACTUALLY COUNTED
ANALYSIS METHOD: SEDGWICK-RAFTER CHAMBER * 2oo-x MICROSCOPE
DIVERSITY INDICES* BASED ON ACTUAL COUNTS:

PHYL/DIV 0.25*
CLASS 0.255
ORDER 0.336

FAMILY 0.356
GENERA 1.2SO



ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 731

444640093094700 - JENSEN LAKE AT EAGAN, MN--Continued

DA1F

M *?

APP
n o , , ,

JUL
2ft , , .

Al.iC
?u , , .

SFP

29. . .

Pf-R. AI.KA-
CfrNT L J'i! TV

SAT'ik- AS
A T i n M C A r r 3

( *R/L)
f 00 301) (00«10)

1? 1 ?d

1 Oh ft?

i77

e?

9fc

r'TS-

Ols- SiUvEf) OjS"
SOUvf-D «sru TOP smvFn
OUr- f I.-FST. sni, K'.s
«TOF Pi IF AT (TO^S
(rui IP" O Pt"
CMU/I ) fMR/L) AC-PT)

(OrVjn) f 703001 ( fnjfli)

11 )S« ,,»1

6 , * 1 f • « .IS

«,« 95 , ] 3

P.o 12« ,17

I 0 ) US , ffi

APR. 9, 1976
0900 HOURS

97b TO SFPTI:*!KL*'

TOTAL
MTTfUrE

SMS- PLUS
PE^OEP f^lT^ATE

SCLIOS C^)
(MC./I, ) («(>/L)

(70299) ff)f»h30)

<>4 .0 J

1 £ ,00

.. ..

..

--

UTS-
SOI,VF.D

N TTRITf-
p I u s

NjTRATfc
(N)

( * R / L )
(COtiil)

,00

.09

..

..

—

TOTAL
^ J fc L •
UAML

wl THQ'
f,f>
CN)

(«G/L
f uob«?y

i.'?

1 ,fs

-.

-•

-•

IDENTIFICATION OF PHYTOPLANKTON 

73,000 CELLS/ML

_OPGANISM_NAME

CHLOROPHYTA 
.CHLOROPHYCEAE 
..CHLOROCOCCALES 
...OCCYSTACEAE 
....ANKISTRODESMUS 
....DICTYOSPHAE 

L ....OOCYSTIS 
L ....SELENASTRUM 

....TETRAEORON 

...SCENEDESMACEAE 

....CRUCIGENIA 

....SCENEDESMUS 

..VOLVOCALES 

...CHLAMYDDM 

....CHLAMYDOMONAS 

..CHLOROCOCCALES 

...OCCYSTACEAE 
0 ....GLOEOACTINIUM 

CHRYSOPHYTA 
.BACILLARIOPHYCEAE 
..PENNALES 
...NIT7SCHIACEAE 
....NITZSCHIA 
.CHRYSOPHYCEAE 
..CHRYSOMONADALES 
...OCHROMONADACEAE 

L ....DINOBRYON 
CYANOPHYTA 
.MYXOPHYCEAE 
..CHROOCOCCALES 
...CHROOCOCCACEAE 

0 ....ANACYSTIS 
L ....GOMPHOSPHAERIA 

..OSCILLATORIALES 

...OSCILLATORIACEAE 

....OSCILLATORIA 
EUGLENOPHYTA 
.CRYPTOPHYCEAE 
..CRYPTOMONIDALES 
...CRYPTOMONODACEAE 
....CRYPTOMONAS 
PYRRHOPHYTA 
.OINOPHYCEAE 
..PERIDINIALES 
...PERIOINIACEAE 
....PERIDINIUM

J ^ ,. COMMON ...NAME

GREEN ALGAE

S 

MUS
RIUM

AE

OACEAE 
AS 
S

UM

EAE DIATOMS
PENNATE

E

YELLOW-BROWN ALGAE 
ES
EAE

BLUE-GREEN ALGAE

COCCOIO 
AE

RIA
ES FILAMENTOUS 
CEAE
A

EUGLENOIOS
CRYPTOMONAOS

CELLS/ML

4,700
2,400

790

3,900
5,900

390

13,000

2,000

32,000

6,300

PER_CI

6
3
0
0
1

5
8

1

17

3

0

44
0

9

OINOFLAGELLATES

790

390

NOTE: 0 - DOMINANT ORGANISM} GREATER OR EQUAL TO 15%
L - LESS THEN 1%! MAY NOT HAVE BEEN ACTUALLY COUNTED
ANALYSIS METHOD: SEOGWICK-RAFTER CHAMBER » zoo-x MICROSCOPE
DIVERSITY INDICES, BASED ON ACTUAL COUNTS:

PHYL/OIV 1.272
CLASS 1.286
ORDER 2.077

FAMILY 2.321
GENERA 2.611



732 ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 

444640093094700 - JENSEN LAKE AT EAGAN, MN--Continued

**TER QUALITY DATA, H*TER YEAB OCTOBER 1975 TO SEPTEMBER 197&

riATfc

MAP
02. ..

APP
09, , ,

jut
28. . ,

Al'G

2«. , ,
SF'P
29, .,

TOTAL
MITSO-

RfeN 1M
BOTTOM

"ATFRI-
AL I N >

(Mfi/KG)
(00*03)

2000

20000

--

--

--

TOTAL
PHOS
PHORUS
fP)

(^|>/L1
(00665)

,10

,09

.07

.13

,1?

018"
sot vtn
"RTWO,
PHns-
PHPPIlS
(P)

(MC/(, )
(00*71)

.00

,00

--

..

-.

TOTAL
PHOS
PHORUS

IN, ROT-
TO*" *•*•
T£«IAL

(MP/Kf,)
(006*8)

180

?A)0

..

..

--

TOTAL
ORGANIC
CARHO^
(C)

(«S/L)
(00680)

24

13

«-

-.

.-

ORGANIC
CARBOM

IN BOI-
TO M »*A-
TtRlAL'
(C)

(G/KG)
(006^7)

«?7«

2«0

* *

--

• -

CHtOR«A
PHYTO-
PLAMK-
TON

CHROMO
SPfCT,
(uG/L)

(70951)

--

-•

zz
2.0

2S

CHLOR-B
PHYTO"
PLANK"
TOM

CHROHO
SPECT.
(UG/L)

C70952)

..

--

S.3

1.8

3,9

JULY 28* 1976 
1150 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

1*800*000 CELLS/ML

.ORGANISM_NAME.

CHLOROPHYTA 
CHLOROPHYCEAE 
.CHLOROCOCCALES 
..OCCYSTACEAE 
...ANKISTROOESMUS 
...KIRCHNERIELLA 
.ZY6NEMATALES 
..DESMIDIACEAE 
...COSMARIUM 
HRYSOPMYTA 
BACILLARIOPHYCEAE 
.PENNALES 
..NIT7SCHIACEAE 
...NITZSCHIA 
YANOPHYTA 
MYXOPHYCEAE 
.CHROOCOCCALES 
..CHROOCOCCACEAE 
...ANACYSTIS 
....AMACYSTIS INCERTA 
...ANACYSTIS 
.OSCILLATORIALES 
..NOSTOCACEAE 
...CYLINOROSPERMUM 
..OSCILLATORIACEAE 
...LYN68YA

.COMMON_NAME 

GREEN ALGAE

PLACODERM OESMIDS

CELLS/ML PER.CENT

DIATOMS 
PENNATE

BLUE-GREEN ALGAE

COCCOID

FILAMENTOUS

17*000 
150*000

1*600*000

23*000

0

1 
8

89

1

NOTE: o - DOMINANT ORGANISM; GREATER OR EQUAL TO is«
L - LESS THEN lit MAY NOT HAVE BEEN ACTUALLY COUNTED
ANALYSIS METHOD: SEDGWICK-RAFTER CHAMBER • 20o-x MICROSCOPE
DIVERSITY INDICES. BASED ON ACTUAL COUNTS:

PHYL/DIV 0.022
CLASS 0.022
ORDER 0.460

FAMILY 0.556
GENERA 0.557



ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 

444640093094700 - JENSEN LAKE AT EAGAN, UN—Continued

733

AUG. 2*. 1976 
0930 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

*,600.000 CELLS/ML

_0Dri AN ISM __

CHLO»OPHYT(\ 
.CHI.OHOPHYCEAE
..CHLOROCOCCALES
...noCYSTACEAE
. ...niCTYOSPHAERIHI"<

...^CENEDESMACEAF 

. ...SCENEDESMUS

CHRYSOPHYTA 
.BACILLARMPHYCEAF 
..PF.MNALES 
...NIAv/ICULACEAF 
. ...FRUSTULIA

.CHRYSOPHYCEAE 

. .CHRYSOMONADALES 

. . .OCHROMQMADACFAE 
t ....OCHROMONAS

CYAN03HYTA
.MYXOPHYCE4E
..CHROOCOCCALES
...CHROOCOCCACFAE
....AGMENF.LUJM
....ANACYSTIS

...NOSTOCACEAE 
I . .. . APHANI'/OMENQN 
n . ...CYLIN040SPEPMUM

...OSCILLATORIACEAE 
n ....LYNG8YA

EUG.LFMOOHYT6

. .'.C'YPTOMONOOACFAE 
I ..

.Elir,L£'MOPHYCF.AE

PYROHOPHYTA

COMMON__NAME. 

PFEN ALGAE

_ CELLS/ML

TOTALS 14.000

DIATOMS 
PFMNATF 
NAVICULOIO

TOTALS 20,000 

BLUE-GREEN ALGAE 

COCCOIO

FILAMENTOUS
110.000

5,100,000

TOTALS 6,500.000

EllGLENOIOS 
CDYPTOMONAOS

TOTALS

TOTALS

FTPE ALGAE 
niMOFLAGELLATFS

PE»_CENT

o 
o

_2.
o

o
77

J2P. 
99

TOTALS

D - 00-INAMT OPRANISMJ GREATER OR EQUAL TO 15* 
L - LESS THFW 1%: MAY NOT HAVE PEEM ACTUALLY COUNTED 
ANALYSIS METHOn: SFDGWICK-RAFTPR CHAMBER . 200-X MICROSCOPE 
DIVERSITY INDICES, 8ASEO ON ACTUAL COUNTS:

PHYL/nlV 0.06? 
CLASS 0.063 
ORDER 0.20P 

FAMILY 0.9?0 
0.964



734 ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS

444640093094700 - JENSEN LAKE AT EAGAN, MN--Continued

SFP. 29, 
1315 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

?,<SOO,000 CELLS/ML

_OPGANISM__NAMF___

CHLOROPHYT4 
CHLO^OPHYCEAE 
CHLOROCOCCALES 
.COELASTrtACEAf 
..COELASTRUM 
.HYORODICTYACFAF 
..PEOIASTKUM 
.OOCYSTACEAE 
..ANKISTWOOESMUS 
..DICTYOSPHAERTUf- 
..KIRCHNMIELLA 
.SCENEDFSMACEAE 
..CRUCIGFNIA 
..SCENEOESMU5 
VOLVOCALES 
.VOLVOCACEAE

CHRYSOPHYTA 
.BACILLARIOPHYCEAF 
. .PENNALFS

.CHRYSOPHYCEAE 

..CHRYqOMOMADALF?

I ....MALLOMONAS

CYAN'OPHYTA
.MYXOPHYCEAF
..CHROOCOCCALES
...PHROOCOCCACFAF
....AMACYSTIS
.....A.INSFRTA
....ANACYSTIS
..OSCILLATOWIALFS
...MOSTOCACEAE
....APHANI/OMENON
...OSCILLATORIACFAF
....LYNfirtYA 
...RIVULARIACt'AE 
. ...RAPHIDIOPSIS

F.UGLFNOPHYTA 
.EMfiLENQPHYCFAE 
..F.UGLENALFS 
...FIIGLENACEAE 
....THACHKLOMONAS

PYRRHOPHYTA 
DINOPHYCEAE 
.PERIDINIALFS 
..CFRATIACEAE 
...CERATIUM 
..fiLENODINIACEAE 
...6LENOOINIUM

COMMOi\|_NAME______ CELLS/ML 

ALGAE

110,000

30,000

TOTALS 150,000

DIATOMS 
PFNNATE

TOTALS 

YFLLOW-8HOWN ALGAF

TOTALS

FUUE-GREEN ALGAE 

COCCOID

FILAMENTOUS

1,100

490,000
30,000

920,000

960,000

TOTALS 2,500,000

EMGLENOIDS

TOTALS 3,400

FIPE ALGAE 
DINOFLAGtLLATFS

PER.CENT

19
1

35

37

95

MOTE: 0 - DOMINANT OPRANISM5 GREATER OR EQUAL TO 15*
L - LESS THFN 1*; "AY NOT HAVE BEEN ACTUALLY COUNTED 
ANALYSIS METHOO: SEDGWICK-RAFTFR CHAMBER , 200-X MICROSCOPE" 
DIVERSITY INDICES. BASED ON ACTUAL COUNTS: 

PHYL/DIV 0.3B4 
CLASS 0.3S6 
OROFR l.ObO 

FAMILY 1.981 
GENFRA 1.999



ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 735

44422S09317S300 - KINSLEY LAKE AT LAKEVILLE, MN*

WATER QUALITY DATA, WATFR YEAR OCTOBER 1975 TO SEPTEMBER 1976

DATE

MAR
OS... 

JUN
2«... 

SEP

TIME

DEPTH
flF

RESER-
VOIR
(FT)

(72025)

1130

1030 5,0

1000 6,0

SPfc- 
CIPIC
CON 
DUCT 
ANCE
(MICRO. 
MHOS)
f00095)

281
290

305

(UNITS) 
(00400)

6.9

AIR
TEMPEK-
ATURE 
(DEC C) 
(00020)

-7,0 

?0,0 

16,0

TEMPER-
ATURE

(OEG C)
(00010)

2,0

23.0

20,0

TUR
BID
ITY

CJTU)
(00070)

2

1

4

TRANS
PAR
ENCY

fSECCHl
DISK)
(M)

(00078)

—

1.52

1,90

-CIS"
SOLVED
OXYGEN
(MG/L)

(00300)

1.9

6.6

6,4

PER.
CENT 

SATUR 
ATION

(00301)

14

102

72

DATF

MAR
OS.., 

JUN
24... 

SEP
09...

DIS
SOLVED
CAL
CIUM
(CA)

(MG/L)
fOOOlS)

DIS
SOLVED
SODIUM
(MA)

(MG/L)
(00930)

ALKA
LINITY

AS
CAC03
(MG/L)

(004)0)

DIS
SOLVED
CMLO-
PlOt
(CD
(MG/L)

f 00940)

DIS
SOLVED
SILICA
(SI02)
(MG/L1

(00955)

DIS
SOLVED
SOLIDS
(RESI.
DUE AT
180 C)
(MG/L)

C70300)

DIS
SOLVED
SOLIDS
(TONS
PER

AC-FT)
(70303)

SUS
PENDED
SOLIDS
(MG/L)

(7o299)

TOTAL
NITRITE

PLUS
NITRATE

(N)
(MG/L)

(00630)

20

16

19

24

27

60

75

38

.3

2.0

151

214

.22

.21 3

14

,01 

,00 

,03

DATE

MAR
Ob,,,

JUN
2".., 

SEP 
09...

DIS
SOLVED

NITRITE
PLUS

NITRATE
(N)

(MG/L)
(00631)

TOTAL
KJH"
OAHL
NITRO
GEN
(N)

(MG/L)
(00625)

DIS
SOLVED
KJEL,
NITRO
GEN
(N)

(MG/L)
(00623)

.01 

,00 

,03

1.7

1.2

1.3 

.73

TOTAL
PHOS
PHORUS
(P)

(MiS/L)
00665)

OIS-
SOL-
VED-
PH08-

PHQWUS
(P)

(MG/L)
(00666)

TOTAL
ORGANIC
CARBON
(C)

(MG/L)
(00680)

OIL
AND

GREASE
(MG/L)

(00550)

CHLOR-A
PHYTO-
PLANK.
TON

CMROMQ
SPECT,
(UG/L)

(709bl)

CHLQR-B
PHYTQ-
PLANK-
TQN

CHROMQ
SPECT,
(U6/L)

(709S2)

,19

,05

.03

.07 

,01

I" 

12 

17 4.9 3.0

DATE

MAR 
Ob...

TIMF

1130

TOTAL
NITRO
GEN IN
BOTTOM

MATER1-
At (N)
(MG/KG)
(00603)

2800

TOTAL
PHOS-
PHDKUS

IN BOT.
TOM MA.
TFRIAL
(MG/KG)
(00668)

250

TOTAL
ALUMI
NUM IN
BOTTOM
MA«
URIAL
(UG/G)

'(01108)

4000

TOTAL
ARSENIC

IN
BOTTOM
MA
TERIAL
(UG/G)

(01003)

9

TOTAL
CADMIUM

IN
BOTTOM
HA*

TEKIAL
(UG/6)

(01028)

2

TOTAL
CHRQ.

»IUM IN
BOTTOM
MA
TERIAL
(UG/G)

(01029)

7

DATE

MAR 
05,,

TOTAL
COPPER

IN
BOTTOM
MA
TERIAL
(UG/G)

(01043)

TOTAL
LEAD
IN

BOTTOM
MA
TERIAL
(UG/G)

(0105?)

TOTAL
MERCURY

IN
BOTTOM
MA
TERIAL
(UG/G)

(71921)

12 30

TOTAL ORGANIC
ZINC CARBON
IN IN BOT 

BOTTOM TOM MA.
. MA"
TERIAL

322

OIL 
AND

GREASE 
IN BOT-

TER1AL TOM MA- 
CO TERIAL

(UG/G) (6/KG) (M6/KG) 
(01093) (00687) (00553)

1200



736 ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 

444225093175300 - KINSLEY LAKE AT LAKEVILLE, MN--Continued

MAR. 5, 1976 
1130 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

16.000 CELLS/ML

_ORGANISM_NAME.

CHLOROPHYTA
.CHLOROPHYCEAE
..CHLOWOCOCCALES
...OCCYSTACEAE
....OICTYOSPHAERIUM
...SCENEOESMACEAF
....SCF.NEDESMUS
CHRYSO°HYTA
.BACILLARIOPHYCEAE
..CENTRALES
...COSCINODISCACEAE
....CYCLOTELLA
..PENNALES
...NIT?SCHIACEAE
....NITZSCHIA
.CHRYSOPHYCEAE
..CHRYSOMONAOALES
...OCHROMONADACEAE
....OCHROMONAS
CYANOPHYTA
.MYXOPWYCEAE
..CHROOCOCCALES
...CHROOCOCCACEAE
....ANACYSTIS
..OSCILLATORIALES
...RIVULARIACEAE
....RAPHIDIOPSIS
EUGLENOPHYTA
.CRYPTOPHYCEAE
..CRYPTOMONIOALES
...CRYPTOCHRYSIDACEAE
....CHROOMONAS
...CRYPTOMONOOACEAE
....CRYPTOMONAS
PYRRHOPHYTA
.OINOPHYCEAE
..PERIOINIALES
...GLEMODINIACEAE
....GLFNOOINIUM
...PERIDINIACEAE
....PERIDINIUM

_COHMON_NAME. 

GREEN ALGAE

DIATOMS 
CENTRIC

PENNATE 

YELLOW-BROWN ALGAE

BLUE-GREEN ALGAE 

COCCOIO

FILAMENTOUS

EUGLENOIOS 
CRYPTOMONAOS

OINOFLAGELLATES

CELLS/ML

260

130

190

260

14,000

190

190

PER_CENT

2

91

NOTE: D - DOMINANT ORGANISM; GREATER OR EQUAL TO 15*
L - LESS THEN 1%; MAY NOT HAVE BEEN ACTUALLY COUNTED
ANALYSIS METHOD: SEOGWICK-RAFTER CHAMBER . zoo-x MICROSCOPE 
DIVERSITY INDICES, BASED ON ACTUAL COUNTS:

PHYL/DIV 0.533
CLASS 0.548
ORDER 0.679

FAMILY 0.713
GENERA 0.713



ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 

444225093175300 - KINSLEY LAKE AT LAKEVILLE, MN--Continued

737

JUNE 24, 1976 
1030 HOURS

IDENTIFICATION OF PHYTOPLANKTON 
7,900 CELLS/ML

.ORGANISM_NAME.

CHLOROPHYTA
.CHLOROPHYCEAE
..CHLOROCOCCALES
...COELASTRACEAE
....COELASTRUM
...HYDROOICTYACEAE
....PEOIASTRUM
...OCCYSTACEAE
....OOCYSTIS
....TETRAEDRON
....WESTELLA
...SCENEOESMACEAE
....SCENEDESMUS
..TETRASPORALES
...PALMELLACEAE
....SPHAEROCYSTIS
..2YGNEMATALES
...OESMIOIACEAE
....COSMARIUM
CHRYSOPHYTA
.BACILLARIOPHYCEAE
..PENNALES
...FRAGILARIACEAE
....FRAGILARIA
...GOMPHONFMATACEAE
....GOMPHONEMA
...NIT7SCHIACEAE
....NITZSCHIA
.CHRYSOPHYCEAE
..CHRYSOMONADALES
*..OCHROMONADACEAE
....OCHROMONAS
CYANOPHYTA
.MYXOPHYCEAE
..CHROOCOCCALES
...CHROOCOCCACEAE
....ANACYSTIS
.....ANACYSTIS INCERTA
....ANACYSTIS
....GOMPHOSPHAERIA
..OSCILLATORIALES
...NOSTOCACEAE
....ANABAENA
...OSCILLATORIACEAE
....OSCILLATORIA
...RIVULARIACEAE
....CALOTHRIX
EUGLENOPHYTA
.CRYPTOPHYCEAE
..CRYPTOMONIOALES
...CRYPTOMONODACEAE
....CRYPTOMONAS
PYRRHQPHYTA
.OINOPHYCEAE
..PERIOINIALES
...CERATIACEAE
....CERATIUM

_COMMON_NAME. 

GREEN ALGAE

CELLS/ML

440

270

110
55

600

PLACOOERM DESMIOS

DIATOMS 
PENNATE

YELLOW-BROWN ALGAE

BLUE-GREEN ALGAE 

COCCOID

FILAMENTOUS

EUGLENOIOS 
CRYPTOMONADS

DINOFLAGELLATES

210

330
1,200

1,200

2,100

370

PER.CENT

4
IS
0

15

26

5

NOTE! 0 - DOMINANT ORGANISM; GREATER OR EQUAL TO lb«
L - LESS THEN l%t MAY NOT HAVE BEEN ACTUALLY COUNTED 
ANALYSIS METHOD! SEDGWICK-RAFTER CHAMBER , 200-X MICROSCOPE 
DIVERSITY INDICES, BASED ON ACTUAL COUNTS! 

PHYL/DIV 1.139 
CLASS 1.148 
ORDER 1.943 

FAMILY 3.064 
GENERA 3.155



738 ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 

44422509317S300 - KINSLEY LAKE AT LAKEVILLE, MN--Continued

. .COKLASTSUM 

.MY040DICTYACFA

"'OCYSTACEAF 
. -VJK 1ST -WIC

SFP. Q, 1Q76 
1000 MOURS

F PHYTOPLANKTON 

000 CFLLS/ML

__ _COMMON__NAME__

G»FEM ALGAE

CELLS/ML

120

770

PER_CEMT

TOTALS 1 .200

....N4VICHI A 

...-MIT7SCHIACEAF

.C'-"-"")'') COCrALF.S

. . AMACYSTIS 
O^CILLATO^I ALFS 
.'IQSTOCACFAE

NftVICMLOID

TOTALS

TOTALS 

ALGAE

C^CCOIO

MO 
1) .000

TOTALS

L - LFSS T->t-V 1"-: "AY VOT HAtfE HEE*' ACTUALLY COUNTED 
ANALYSTS M^TMOn: SFQrv/TC^-^AFTFP C U A^6FP . 200-X MIC^

••'OTCFs, HAS<-r> ON ACTIIAL COUNTS:

3
71

CLASS 0.6P7



ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 739

444738093065200 - LAKESIDE ESTATE LAKE AT EAGAN, MN

OlJflLITV OA^A, *'j>TP» VtAP nCTr.Hgp t Q7<j TO StPTEH8f-:»

CIi-TC
otPTu cnw.

Of- OIJtT. AIR TU«-
"ESfR- ANiCE PK TEMPER- Tf-MPfcR- "IU-

T iff vniQ (mrCsri-
OATF (F-n V.HUS) c^

(7<?0 2 5) (00095) fOC.

02, .. 1 ?00 .. .11"
APP
15... 1,430 1 '5 1*9

JJL
< 0 . . . 1105 9,0 217

«?7... 1 ai 5 9,0 ?! s

S 2',.. l"no 7.-? 2^"
MAR.

1200

IDENTIFICATION

1,600,000

ORGANISM NAME

CHLOROPHYTA
.CHLOROPHYCEAE
..CHLOROCOCCALES
...OCCYSTACEAE

D ....ANKISTRODESMUS
L ....OOCYSTIS

....SELENASTRUM

...SCENEOESMACEAE

....SCENEOESMUS

..TETRASPORALES

...COCCOMYXACEAE

....DISPORA

..VDLVOCALES

. . .CHLAMYOOMONAOACEAE

....CHLAMYDOMONAS
L ....CHLOROGONIUM

CHRYSOPHYTA
.CHRYSOPHYCEAE
. .CHRYSOMONADALES
...OCHROMONADACEAE

D ....DINOBRYON
CYANOPHYTA
.MYXOPHYCEAE
..CHROOCOCCALES
...CHROOCOCCACEAE
....ANACYSTIS

L ....GOMPHOSPHAERIA
..OSCILLATORIALES
...OSCILLATORIACEAE

L ....OSCILLATORIA
EUGLENOPHYTA
.CRYPTOPHYCEAE
..CRYPTOMONIDALES
. . .CRYPTOCHRYSIDACEAE
....CHROOMONAS
.EUGLENOPHYCEAE
..EUGLENALES
...EUGLENACEAE
....EUGLENA
....TRACHELOMONAS
PYRRHOPHYTA
.OINOPHYCEAE
..GYMNODINIALES
...GYMNODINIACEAE
....GYMNODINIUM

ATgQE ATURt T T Y
TTS) (OEG C) (OEG C) (JTuJ
.00) fnr, 0?0) (00010) f 0 no70)

/.a -u.o ,0 fc

7.7 2 1 , 4 1 5> . 0 8

'•».? 89.0 2t>,0

H.* ?3.o 2 «.o

»,1 l-?.o )3.S
2, 1976
HOURS

OF PHYTOPLANKTON

CELLS/ML

.COMMON _ NAME ______ CELLS/ML

GREEN ALGAE

660,000

230,000

17,000

68,000

60,000

YELLOW-BROWN ALGAE

380,000
BLUE-GREEN ALGAE

COCCOIO

17,000

FILAMENTOUS

EUGLENOIDS
CRYPTOMONAOS

34,000

8,600
110,000

OINOFLAGELLATES

17,000

PAR-

tMCV CIS"
(StccHi sou^to
DISK) QXYtitN

(h«) (".G/D
(OOO/B) (O03'l0)

u.u

,fe7 11.0

,33 10, 3

.23 *>.!

.25 8.2

PER_CENT

41
0

14

1

4

4
0

24

1
0

0

2

1
7

1

NOTE: o - DOMINANT ORGANISM; GREATER OR EQUAL TO ib%
L - LESS THEN 1%; MAY NOT HAVE SEEN ACTUALLY COUNTED
ANALYSIS METHOD: SEDGWICK-RAFTER CHAMBER , 2oo-x MICROSCOPE
DIVERSITY INDICES, BASED ON ACTUAL COUNTS:

PHYL/DIV 1.363
CLASS 1.436
ORDER 1.866

FAMILY 1.943
GENERA 2.430



740 ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS

444738093065200 - LAKESIDE ESTATE LAKE AT EAGAN, MN--Continued
*ATFR QUALITY DAtA, *ATfcB VEAR OCTOBER 1975 TO SEPTEMBER i<>7<>

ois-
PfcR- AtKA- SOUVt-0
CfNT ll^ITY CHLO-

SAT ». AS «TOe
ATIOfc CAC03 <CU)

DA It (1G/I. ) (M&/1)
(00301) (OOU10) (OQ«>00)

MAR
0?.., 31 77 <».«

APR
1^... 111 7S 8.3

JUL
so... ia» — i?

A1JG
27.,. 73 -- It

St°
?9. . . BO -- IS

CIS-
SOlVEfl OIS-
SOLIDS SOUVtD
(RfSJ- SOLIOS SUS-
DUF AT (TONS PtNOEO
l«ft C) Pt» SOLIDS
f"G/l-) AC- r T) (MR/L)

f70300) (703»3) (70299)

12o . ife 6

10S .la 13

127 ,17

US .1*

13« .!"
APR. 15* 1976

1330 HOURS

DIS- TOTAL
tOTAU SOL«EO KJEt-

NITRITE NITRITE DAHL
PLUS PLUS NITRD"

NITRATE NITRATE SfcN
(N) (N) (N)

(MS/L) (**G/L) (MG/L)
(00630) (00631) (00625)

,01 ,00 2,3

,01 .01 1,9

.. .. «»

__ _. -•

-. -»

IDENTIFICATION OF PHYTOPLANKTON

ORGANISM NAME

CHLOROPHYTA
CHLOROPHYCEAE

D

L

L
D

L

L

L

D

L
L

.CHLOROCOCCALES

. OCCYSTACEAE

. .ANKISTRODESMUS

. .DICTYOSPHAERIUM

. .KIRCHNERIELLA

. .OOCYSTIS

. .TETRAEDRON

. SCENEDESMACEAE

. .ACTINASTRUH

. .SCENEDESMUS
HRYSOPHYTA
BACILLARIOPHYCEAE
.CENTRALES
..COSCINOOISCACEAE
...CYCLOTELLA
.PENNALES
..FRAGILARIACEAE
...SYNEDRA
..NAVICULACEAE
...NAVICULA
..NITZSCHIACEAE
...NITZSCHIA
CHRYSOPHYCEAE
.CHRYSOHONADALES
..OCHROMONADACEAE
...DINOBRYON
YANOPHYTA
MYXOPHYCEAE
.CHROOCOCCALES
..CHROOCOCCACEAE
...ANACYSTIS
.OSCILLATORIALES
..OSCILLATORIACEAE
...OSCILLATORIA
UGLENOPHYTA
CRYPTOPHYCEAE
.CRYPTOMONIDALES
. .CRYPTOMONODACEAE
...CRYPTOHONAS
EUGLENOPHYCEAE
.EUGLENALES
..EUGLENACEAE
...EUGLENA
...PHACUS
...TRACHELOMONAS

130,000 CELLS/ML

_.._ „ _COMMON_ NAME __ , .

GREEN ALGAE

DIATOMS
CENTRIC

PENNATE

NAVICULOID

YELLOM-8ROMN ALGAE

BLUE-GREEN ALGAE

COCCOID

FILAMENTOUS

EUGLENOIDS
CRYPTOMONAOS

_ CELLS/ML PER_CENT

2*200 2
11*000 8
23*000 17

890 1
0

0
57*000 44

0

0

0

1*800 1

670 1

20*000 15

12*000 10

670 1

0
0

670 1

NOTE: o - DOMINANT ORGANISM; GREATER OR EQUAL TO is%
L - LESS THEN 1%» MAY NOT HAVE SEEN ACTUALLY COUNTED
ANALYSIS METHOD: SEDGHICK-RAFTER CHAMBER » zoo-x MICROSCOPE 
DIVERSITY INDICES* BASED ON ACTUAL COUNTS: 

PHYL/OIV 1.02*
CLASS 1.052
ORDER 1.290 

FAMILY 1.987 
GENERA 2.366



ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 741

444738093065200 - LAKESIDE ESTATE LAKE AT EAGAN, MN--Continued

QUAlITv O«TA, ^TFP yEAO OCTOPF" 1975 TO SEPTE«Bfc» 1976

DIS- TOTAL 	ORGANIC Ot,0«"A CHLOR-8 
MIT«0» SOL^fO PH(JS» CARRQN PHYTO- Phytri"
RFM IN rriTAL nwTMn. PMQR ( IS TOTAL ' T-VJ 'BOT- PLANK- PI_ANK-
ROTTO 1* PHOS" Prins- I*" ROT« URGANTC TO*4 ^A» TCT« TO^

• ATr»i» PHIJ^OS PHnsiig T 0^ M A» CARBON TI-WTAL CH«riMO ChPij^O
AL (N) (P) fPl f^HlAL fC) (d SPf-CT, SPtCT.

f»r,/Li f (;/«;G) C-jr./i j cus./D
.fU'Mifi) (00«>H7) 17.10SI)

HATE («e/*<«;)

•••AH

12, . . ?7oO
APR
15.,. SfertO

JUL

?0 , « . ~~
AIT,

SF-P*

°" W!>) (<M- 7 ° "^^

,OP .or s

,09 .00 S

. ! a »»

,?1

9,6

31 11 

i.s

JULY 30» 1976 
1145 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

3,500,000 CELLS/ML

.ORGANISM_NAME.

CHLOROPHYTA 
.CHLOROPHYCEAE 
..CHLOROCOCCALES 
...OCCYSTACEAE

L ....ANKISTROOESMUS
L ....TETRAEORON 

...SCENEOESMACEAE
L ....SCENEOESMUS 

..VOLVOCALES 

...VOLVOCACEAE
L ....PANOORINA 

CYANOPHYTA 
.MYXOPHYCEAE 
..CHROOCOCCALES 
...CHROOCOCCACEAE 
....ANACYSTIS 
..OSCILLATORIALES 
...NOSTOCACEAE 
....APHANIZOMENON

0 ....CYLINDROSPERMUM 
...OSCILLATORIACEAE 
....OSCILLATORIA 
EU6LENOPHYTA 
.CRYPTOPHYCEAE 
..CRYPTOMONIDALES 
...CRYPTOMONODACEAE

L ....CR"PTOMONAS 
.EUGLENOPHYCEAE 
..EUGLENALES 
...EUGLENACEAE

L ....EU6LENA
L ....TRACHELOMONAS 

PYRRHOPHYTA 
.OINOPHYCEAE 
..PERIOINIALES 
...CERATIACEAE

L ....CERATIUM
...PERIDINIACEAE

L ....PERIOINIUM

_COMMON_NAME. 

GREEN ALGAE

CELLS/ML

BLUE-GREEN ALGAE 

COCCOID

FILAMENTOUS

EUGLENOIDS 
CRYPTOMONADS

DINOFLAGELLATES

42,000

78,000
2,300,000

55,000

PER_CENT

3
92

NOTE: 0 - DOMINANT ORGANISM! GREATER OR EQUAL TO 1S%
L - LESS THEN 1«» MAY NOT HAVE BEEN ACTUALLY COUNTED
ANALYSIS METHOD: SEDGWICK-RAFTER CHAMBER , zoo-x MICROSCOPE
DIVERSITY INDICES, BASED ON ACTUAL COUNTS:

PHYL/DIV 0.045
CLASS 0.048
ORDER 0.173

FAMILY 0.327
GENERA 0.528



742 ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 

444738093065200 - LAKESIDE ESTATE LAKE AT EAGAN, MN--Continued •

A'lf-,. ?7, 1976 
1415 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

3.200.000 CFLLS/ML

.CHI. CMOPHYCEiF

..CHLO^OCOCCALFS 

...OOCYSTACFAF

.'tSTELLA

...MTZSCHI4CF.4F

. . . .TYl. f Nn->»)<;t>F.OMi|M

•DTE: 0 - DO'UN4MT OofiA
L - LFSS THFNI i«.s

_COMMON__NAME. 

ALGAF

__ CELLS/ML

PLACODERM OESMIOS

TOTALS

DIATOMS

TOTALS 

ALGAF

TOTALS

BLUE-r,REE'J ALGAE 

COCCOIO

FTLAMFNTOUS

ER OP FQUAL TO l^*
K "~>T HAVE HFE^I ACTUALLY CHUMTEO

R C^AMBE^ . 200-X MICROSCOPE 
3ASFO ON ACTUAL COUNTS:

CLASS 0.15ft

FAMILY l.?40 
GE-iFPA 1.700

PER_CENT

TOTALS

440,000
9S.OOO

410,000

?. 000. 000
17,000

lijuaaa
3.100.000

14
3

13

64
1

__« 
99



ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 

444738093065200 - LAKESIDE ESTATE LAKE AT EAGAN, MN--Continued

743

SFP. 29. 1Q76 
1000 HOURS

IDENTIFICATION Of PHYTOPLANKTON 

1,600.000 CELLS/ML

.CHLOROPHYCEAF 

..CHLOWOCOCCALES

i. . ...SCHPOF.HEWIA 
...OOCYSTACF.AE

...SCENEDES''4CEAE

CHPYS'T-'HYTA

. .CH»OOCOCCALES 

. . .C^OOCOCCACEAF

. . . . C YL

.CDYDTOPHYCEAF

..CaYPTO^OMt^ALf^

...CRYPTO^OMOOACEAF

__ CELLS/ML

TOTALS 

ALGAF

21.000

TOTALS 30,000

TOTALS 1,800 

BLUE-GREEN ALGAE 

COCCOIO

6^,000 
FILAMENTOUS

DIATOMS

PER_CENT

TOTALS

FUGLENOIOS 
O'YPTOMONAOS

770.000

2^,000

1,500,000

4-8

2
~98

...EMGLENACtAt

pyDCJHOPHYTi

...GLENOOI-\iT9CFAF

TOTALS

FTDF ALGAE 
OIVOFLAGELLATES

1 ,800

TOTALS

--REATFR OP FOUAL TO Ib* 
L - LESS T-'CN -I*: "AY VQT MftVE BEEN ACTUALLY COUNTED,

ETHOn: SFDG'VIC*'-RAFTFR C'-lAMBE'? , 200-X MICROSCOPE 
T MRTCFS. RASt-T ON ACTUAL COUNTS!

V O.l'JS 
CLSSS 0.19B



744 ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 

444859093122700 - LANGHOVEN LAKE AT EAGAN, MN

wATFR QUALITY D*TA, MTFR YfA» QCTQBtR 1975 TO SEPTEMBER 1976

OATF

MAR
01 ...

tpa
07,.,

JUL
27. ,.

?"5...
REP
27...

DEPTH
Of-

RESfcR-
ri^E VOJR(*"n

(72025)

moo
0830 1,5 .

1 a 2 f> 1,0

nn'j 1,0
10"0 1,0

sot.
CIMC 
CHN.
.DUCT.
AKjCF
(«HRO-
MH08)

COOOP5)

aa1

3^8

?i?

2ao

?!?

PH

fUMTS)
(rtnuOO)

7.2

7.7

7.0

7.3

7.3

AIR
Tf. Mpf-.R.
ATURt

(OF.6 C)
(00020)

-4.0

11.5

53. C

28,5

9.0

TUR-
I6CPE»- 810-
ATURE ITY

(OfcG C) (JTO)
(00010) (00070)

.5 15

12.0 6

30,o —

?,i.O

13,0

TRANS 
PAR
ENCY

CStCCHI
DISK)
(M)

(00078)

..

,S7

,30

,30

.20

DIS
SOLVED
OXYGtN
(MS/L)

(00300)

1,8

10.0

1.0

1.9

8.1

MAP. 1, 1976 
1000 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

3»300 CELLS/ML

.ORGANISM_NAME

CHLOROPHYTA 
.CHLOROPHYCEAE 
..VOLVOCALES 
...CHLAMYDOMON

0 ....CHLAMYOOMONAS 
CHRYSOPHYTA 
.BACILLARIOPHYCEAE 
..PENNALES 
...ACHNANTHACEAE 
....COCCONEIS 
...NITZSCHIACEAE 
....NITZSCHIA 
...ACHNANTHACEAE 
....RHOICOSPHENIA 
CYANOPHYTA 
.MYXOPHYCEAE 
..OSCILLATORIALES 
...OSCILLATORIACEAE

D ....OSCILLATORIA 
EUGLENOPHYTA 
.EUGLENOPHYCEAE 
..EUGLENALES 
...EUGLENACEAE

L ....EUGLENA

COMMON NAME ..._,_

GREEN ALGAE

OACEAE 
AS

EAE DIATOMS 
PENNATE

E

E

E 
IA 

BLUE-GREEN ALGAE

ES FILAMENTOUS

_ CELLS/ML PER.CI

710 32

180 8

59 3

59 3

EUGLENOIDS
1,300

NOTES 0 - DOMINANT ORGANISM! GREATER OR EQUAL TO 15%
L - LESS THEN 1%1 MAY NOT HAVE BEEN ACTUALLY COUNTED
ANALYSIS METHOD: SEDGWICK-RAFTER CHAMBER » zoo-x MICROSCOPE
DIVERSITY INDICES, BASED ON ACTUAL COUNTSJ

PHYL/DIV 1.397
CLASS 1.397
ORDER 1.397

FAMILY 1.582
GENERA 1.582



ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 745

444859093122700 - LANGHOVEN LAKE AT EAGAN, MN--Continued

QUALITY DATA, -ATFR YEAR OCTOBER f»75 TO SF.PTfMBt" 1976

PER" 

SATIJW.

DATE

MAS 
o ' ...

APR

07... 
JUL
27...

Aljfi

27...

AI.KA-
L I *-' I T Y

AS
CAC03
(Mf?/L)

nlS-
SOLvtrj
CHLO-
f TOE
(CD
(»fr/L>

DIS
SOLVED
SOLI n S
(RFSI-
nuE AT
IfiO C)
(MR/L)

HIS-
S^L WEf
SOLl.OS
(TO^S

PfcR
AC-Pf)

SUS"
PfcMDEO
SOL10S
C"G/L)

TOTAL
MTKtTE

PLUS
NilTRATE

(N)

(MG/L)

DIS 
SOLVED

PLUS

TOTAL 
KJLL"

NITHG- 
GE.N
(N)

rooson (ooaio)

15

116

b? 

3?

i?

(70500)

133

11*.

3«

.27

,16.

,18 

.01

(MG/U 
(OOfeil) C0062S)

."1

APR. 7, 1976 
0830 HOURS

IDENTIFICATION OF PHYTOPLANKTON 
6*100 CELLS/ML

_OR6AN I SM_.NAME.

CHLOROPHYTA 
.CHLOROPHYCEAE 
..CHLOROCOCCALES 
...MIC9ACTINIACEAE

0 ....MICRACTINIUM 
...SCENEOESHACEAE

L ....TETRASTRUM 
CHRYSOPHYTA 
.BACILLARIOPHYCEAE 
..PENNALES 
...FRAGILARIACEAE 
....SYNEORA 
...NAVICULACEAE 
....NAVICULA

L ....PINNULARIA
L ....STAURONEIS 

...NIT7SCHIACEAE 

....NITZSCHIA 
CYANOPHYTA 
.MYXOPHYCEAE 
..OSCILLATORIALES 
...OSCILLATORIACEAE

L ....OSCILLATORIA 
EUGLENOPHYTA 
.CRYPTOPHYCEAE 
..CRYPTOMONIOALES 
...CRYPTOMONOOACEAE 
....CRYPTOMONAS 
.EU6LEMOPHYCEAE 
..EU6LENALES 
...EUGLENACEAE 
....EUGLENA 
....LEPOCINCLIS

L ....PHACUS
0 ....TRACHELOMONAS

.COMMON^.NAf 

GREEN ALGAE

DIATOMS 
PENNATE

N4VICULOIO

BLUE-GREEN ALGAE 

FILAMENTOUS

EUGLENOIDS 
CRYPTOMONAOS

CELLS/ML

3*000

93

370

740

PERCENT

48

0

6
0
0

12

190

93
370

1*300

6
0

21

NOTE: 0 - DOMINANT ORGANISM! GREATER OR EQUAL TO 15%
L - LESS THEN 1%» MAY NOT HAVE BEEN ACTUALLY COUNTED
ANALYSIS METHOD: SEOGWICK-RAFTER CHAMBER • 3oo-x MICROSCOPE
DIVERSITY INDICES* BASED ON ACTUAL COUNTS!

PHYL/OIV 1.494
CLASS 1.638
ORDER 1.638

FAMILY 1.882
GENERA 2.176



746 ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS

444859093122700 - LANGHOVEN LAKE AT EAGAN, MN- -Continued

«ATF;R QUALITY DATA, *ATFB YF. AR OCTOBER 1975 TO SEPTEMBER 1976 

TOTAL

TflTAL
PWOS-
PHQRUS
fP)

OTR- 
SOLVEO

H' 8PT
TOTAl

ORGANIC
CARBON
(C)

(MG/LJ
( nr>680)

ORt.AN.IC
CARBQW

IN BOT-
TQM MA»
TERIA^
(C)

(li/t^G)
(00687)

CHj,OR-A
PHYTO-
PLANK-
TON

CHRQUO
SPF.CT.
(UG/L)

(70951 J

CHlOR-B
PHVTO-
PLANK-
TOIM

CHRQMO
SPECT,
(UG/U)

(70952)

MAR 
01,

APR 
07,

J'll

?ooo

51 on

,30

,10 

,30 

.30

1? 

9,7

3"

12

5.8

3.0 

5.1

JULY 27, 1976 
1420 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

a,800 CELLS/ML

.ORGANISM_NAME.

CHLOROPHYTA 
CHLOROPHYCEAE 
.CHLOROCOCCALES 
..OCCYSTACEAE 
...TETRAEDRON 
..SCENEDESMACEAE
...CRUCI6ENIA
...SCENEDESMUS
.VOLVOCALES
..VOLVOCACEAE
...PANDORINA
HRYSOPHYTA
BACILLARIOPHYCEAE
.PENNALES
..NIT7SCHIACEAE
...NITZSCHIA
UGLENOPHYTA
CRYPTOPHYCEAE
.CRYPTOMONIDALES
..CRYPTOCHRYSIDACEAE
...CHROOMONAS
EUGLENOPHYCEAE
.EUGLENALES
..EUGLENACEAE
...EUGLENA
...PHACUS
...TRACHELOMONAS

.COMMON_NAME. 

GREEN ALGAE

DIATOMS 
PENNATE

EUGLENOIDS 
CRYPTOMONADS

CELLS/ML

63

SOO 
500

350

130

320

320
130
630

PER_CENT

18
16

11

11
4
22

NOTE: D - DOMINANT ORGANISM; GREATER OR EQUAL TO 1S«
ANALYSIS METHOD: SEDGWICK-RAFTER CHAMBER , 2oo-x MICROSCOPE
DIVERSITY INDICES. BASED ON ACTUAL COUNTS:

PHYL/OIV 1.217
CLASS 1.596
ORDER 1.923

FAMILY 2.045
GENERA 2.904



ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 

444859093122700 - LANGHOVEN LAKE AT EAGAN, MN--Continued

747

AUG. 25, 1976
1015 HOURS

IDENTIFICATION OF PHYTQPLANKTON 

17,000 CfcLlS/«L

CHLORQPNVTA 
CHLOROPHYCEAE

.OOCYSTACEAE 

..TETRAEORON 

.SCENEDESMACEAE

VOLVOCALIS

.VOLVOCACEAE 

..PANDOHJMA

CHRYSOPHYTA

..CEMTRALES

...COSCINOOISCACEAF

....CYCLOTEULA

CYANOPHYTA
.MYXOPHYCEAE
..08CILLATORIAUES
...OSCILUATORIACCAF 

0 ....aSCILLATORlA

.CRYPTOPHYCEAI 

..CRYPTQMONIOALES

....CRYPTOMONAS

.EUGLENOPHYCEAt

..EUGLEMALFS

...EUGLEWACEAg

,,,.PMACUS

N NA«E 

ALGAt

CELLS/ML PER

DIATOMS
CENTRIC

TOTALS

TOTALS

FILAMENTOUS

EUGLt^OTOS

TOTALS

070

350

620

700
700

230

580 
350

10.000 
TOTALS tl.ooo

a,700 27
TOTALS a,7oo n

3
2

58

D - 00"IN4MT ORGAMTSMf GRfcATFR OR EQUAL TO 15X
L • LESS THEM }%, M» ¥ MOT HAVE BEEN ACTUALLY CIUNTFO
ANALYSTS METHOD! SFOGwIC^-RAFT£R CHAMBFR , 200-X MICROSCOPE 
BIVERSITY IMDICES, 9ASED OW ACTUAL COOMTSt 

PHYL/DIV 1.512 
CLASS l.UOfe
ORDER i.«52

FAMILY i.tt?2 
GENERA 1.768



748 ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 

444859093122700 - LANGHOVEN LAKE AT EAGAN, UN—Continued

SEP. 27, 1976 
1000 HOURS

F PMYTOPU»NKTON 

S.TOO CELLS/ML

0»GAMl$M

CMLOBOPHYTA

NAME

AL6AE

..CMLOBOCOCCALES

...OOCVSTACEAE

....ANKjSTROOfSMUs

.9ACTLLARIOPMYCEAE

....COCCPMFI8

...NAVlCULACEit

....M4VICUL*

0 ....n8ClLL*TORU

0 ,

TOTALS

NAVICUL010

TOTALS 

BLUE-GREfM ALGAE

TOTALS

EUGLEM01DS
CBVPTOMOMAOS

TOTALS

TOTALS

CEULS/ML

t«0 
UO

550
640

1.700
1.700

3.100
5.100

100

PER CEN

10
12

29

s«

DOMINANT 0»6»NIS*t 6»EATE» OR EQO*L TO 15X
METHQm SEDGMlCK.RAFTER CHAMBER . 200-X MICROSCOPE

oivE»8TTv INDICES, eA$fo DM ACTUAL COUMTSI
PHVU/OIW l.«88

CLASS 1.632
QBDfcR 1.632

'r * M IL» 1,720
GENERA J,7?0



ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 

444243093171400 - LEE LAKE AT LAKEVILLE, MN

QUALITY DATA, WATE'R YEAR OCTOBER 1975 TO SEPTEMBER i97<»

749

ClfIC TRAMS- 
DEPTH CON- PAR- PER- 

OF DUCT- AIR TuR- ENCY DI&- CENT 
RESER- ANCE PH TEMPER- TEMPER- BIO- (SECCHI SOLVED SATUR" 

TIME Vf)IR (MICRO* ATURE ATURE ITY DISK) OXYGEN ATIDN 
DATE (FT) MHOS) (UNITS) (DtG C) (OEG C) (JTU) (M) (MG/L) 

(72025) (00095) (00400) (00020) (00010) (00070) (00078) (00300) (00301)

MAR
05... 1300

JUN
30... 1500

SEP
09... 1115

DIS
SOLVED
CAL
CIUM
(CA)

DATE (MG/L)
(00915)

MAR
05... 36

JUN
30... 25

SEP
09... 19

DIS
SOLVED

NITRITE
PLUS

NITRATE
(N)

DATE (MG/L)
(00631)

MAR
05... . .06

JUN
30... .00

SEP
09... ,02

DATE

m»

11

8.5

DIS
SOLVED
SODIUM
(NA)

(MG/L)
(00930)

33

42

49

TOTAL
KJEL-
OAHL
NITRO
GEN
(N)

(HG/L)
(00625)

• 3,4

l.S

2.5

TIME

426

370

460

ALKA
LINITY

AS
CAC03
(MG/L)

(00410)

108

S5

76

DIS
SOLVED
KJt-L.
NITRO
GEN
(N)
IMWL)

(006?3)

2.7

1.0

.63

TOTAL
NITRO
GEN IN
BOTTOM

MATERI
AL (N)
(MG/KG)
(00603)

7.1

e.9
fl.9

DIS
SOLVED
CHLO
RIDE
(CD
(MG/L)

(00940)

70

BO

96

TOTAL
PHOS
PHORUS
(P)

(MG/L)
(00665)

.12

.10

.13

TOTAL
PHOS
PHORUS

IN ROT-
tDM MA
TERIAL
(MG/KG)
(00666)

-7,0

23.0

I". 5

DIS
SOLVED
SILICA
(SID2)
(MG/L)

(00955)

3.7

,Q

3.4

015-
SOL-
VED-
PHOS-

PHQ8US
(p)

(MG/L)
(00666)'

.02

.04

.01

TOTAL
ALUMI-
NDM IN
80TTOM
MA

TERIAL
(UG/G)
(OU08)

1,0

24.0

21,0

DIS
SOLVED
SOLIDS
(RESI
DUE AT
1PO C)
(hG/L)

(70300)

254

252

265

TOTAL
ORGANIC.
CARBON
(C)

(MG/L)
(00680)

13

14

19

TOTAL
ARSENIC

IN
BOTTOM
MA

TERIAL
(UG/G)

(01003)

6

3

1

DIS
SOLVED
SOLIDS
(TONS
PER
AC-M)
(70303)

,35

.34

.36

OIL
AND

GREASE
(MG/L)

(00550)

0

mm

— "

TOTAL
CADMIUM

IN
BOTTOM
MA

TERIAL
(UG/G)

(01028)

V*

.61

.35

SUS
PENDED
SOLIDS
(MG/L)

(70299)

3

8

25

CHLOR-A
PHVTO-
PLANK-
TON

CHROMO
SPECT.
(UG/L)

(70951)

• -

mm

25

TOTAL
CHRO

MIUM IN
BOTTOM
MA

TERIAL
(UG/G)

(01029)

4,5

9,6

7,0

TOTAL
NITRITE

PLUS
NITRATE

(N) -
(MG/L)

(00630)

,06

,00

,02

CHLDR-8
PHYTO-
PLANK-
TON

CHROMO
SPECr,
(ue/D

(70952)

-»

..

6.7

33

116

60

MAR 
05... 1300 3300 510 12000 10

DATE

MAR
05.,,

TOTAL
COPPER

IN
BOTTOM
MA"

TERJAL
(UG/G)

(01043)

37

TOTAL
LEAD
tN

BOTTOM
MA

TERIAL
(UG/C)

(010S2)

40

TOTAL
MERCURY

IN
BOTTOM
MA

TERIAL
(UG/G)

(71921)

.1

TOTAL
ZINC•IN

BOTTOM
MA-

TERIAL
(UG/G)

(01093)

SB

ORGANIC
CARBON

IN BOT
TOM MA
TERIAL
(C)

(G/KG)
(00687)

36

OIL
AND

GREASE
IN BOT
TOM MA
TERIAL
(MG/KG)
(00553)

,0



750 ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 

444243093171400 - LEE LAKE AT LAKEVILLE, MN--Continued

MAP. 5« 1976 
1300 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

701000 CELLS/ML

..ORGANISM_NAME.

CHLOROPHYTA
.CHLOROPHYCEAE
..CHLOROCOCCALES
...OCCYSTACEAE
....ANKISTRODESMUS
....KIRCHNERIELLA
..VOLVOCALF.S
...CHLAMYOOMONADACEAE
....CHLAMYDOMONAS
CYANOPHYTA
.MYXOPHYCEAE
..CHROOCOCCALES
...CHROOCOCCACEAE
....GOMPHOSPHAERIA
..OSCILLATORIALES
...OSCILLATORIACEAE
....ARTHROSPIRA
....OSCILLATORIA
EUGLENOPHYTA
.CRYPTOPHYCEAE
..CRYPTOMONIOALES
...CRYPTOMONOOACEAE
....CRYPTOMONAS
.EUGLENOPHYCEAE
..EUGLENALES
...EUGLENACEAE
....EUGLENA
....TRACHELOMONAS
PYRRHOPHYTA
.OINOPHYCEAE
..PERIDINIALES
...GLENOOINIACEAE
....GLF.NODINIUM

..COMMON_NAME. 

GREEN ALGAE

SLUE-GREEN ALGAE 

COCCOIO

FILAMENTOUS

EUGLENOIOS 
CRYPTOMONAOS

CELLS/ML

510

9.800

1*400 
56.000

510

1,000

PER.CENT

14

2
80

OINOFLAGELLATES

NOTE! D - DOMINANT ORGANISM; GREATER OR EQUAL TO 15%
L - LESS THEN 1%? MAY NOT HAVE SEEN ACTUALLY COUNTED
ANALYSIS METHOD: SEDGWICK-RAFTER CHAMBER , zoo-x MICROSCOPE
DIVERSITY INDICESi BASED ON ACTUAL COUNTS!

PHYL/DIV 0.811
CLASS 0.833
ORDER 0.894

FAMILY 0.894
GENERA 1.054



ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 

444243093171400 - LEE LAKE AT LAKEVILLE, MN--Continued

751

JUNE 30, 1976 
1500 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

1,900 CELLS/ML

..ORGANISM_NAME.

CHLOROPHYTA
.CHLOROPHYCEAE
..CHLOROCOCCALES
...CHARACIACEAE
....SCHROEOERIA
..VOLVOCALES
...CHLAMYOOMONAOACEAE
....CHLAMYDOMONAS
..ZYGNEMATALES
...OESMIDIACEAE
....COSMARIUM
CHRYSOPHYTA
.BACILLARIOPHYCEAE
..PENNALES
...ACHNANTHACEAE
....COCCONEIS
...NAVICULACEAE
....NAVICULA
.CHRYSOPHYCEAE
..CHRYSOMONAOALES
...MALLOMONAOACEAE
....CHRYSOSPHAERELLA
...OCHROMONADACEAE
....OCHROMONAS
CYANOPHYTA
.MYXOPHYCEAE
..CHROOCDCCALES
...CHROOCOCCACEAE
....ANACYSTIS
..OSCILLATORIALES
...NDSTOCACEAE
....ANABAENA
EUGLENOPHYTA
.EUGLENOPHYCEAE
..EUGLENALES
...EUGLENACEAE
....TRACHELOMONAS

.COMMON_NAME. 

G»EEN ALGAE

__ CELLS/ML

ZOO

PLACODERM OESMIDS

DIATOMS 
PENNATE

NAVICULOID 

YELLOW-BROWN ALGAE

BLUE-GREEN ALGAE 

COCCOID

FILAMENTOUS 

EUGLENOIDS

17

34

17

180

67

1,800

170

50

PER_CENT

11

61

9

NOTE: D - DOMINANT ORGANISM} GREATER OR EQUAL TO lb%
ANALYSIS METHOD: SEDGWICK-RAFTFR CHAMBER , aoo-x MICROSCOPE
DIVERSITY INDICES, BASED ON ACTUAL COUNTS:

PHYL/DIV 1.378
CLASS 1.370
ORDER 1.913

FAMILY 3.089

GENERA 2.029



752 ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS

444243093171400 - LEE LAKE AT LAKEVILLE, UN—Continued

SFP. 9, 1976 
1115 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

P90.000 CELLS/ML

___i\|AMF_

CHLOROPHYTA 
.CHLOROPHYCEAE
..CHLOPOCOCCALFS
...nnCYSTACEAE
....OICTYOSPHAE&IUM
....POLYnRIOPSIS
....TETRAEO^ON
...SCEMFOESMACEAE
... . SCENFDESMUS
. . TFTRASPOWALf-.S
...COCCOMYXACFAF. 
... .FLAKATOTHRIX 
,.VOLVOC«LFS 
...OHLAMYOOMDNADACFAF
...,CARTE<*IA
....CHLOROGONMM 
..ZYGNEMATALFS 
...DESMIOIACE'AE 
....STAURASTRUM

_COMMON_NAME__ 

GREEN ALGAf

CEILS/ML

7.200

PI.ACODERM OESMIOS
TOTALS 14,000

PER.CENT

CHWYSOPHYTA

, .CF.NTkALES
...COSCINOniSCACEAF
....CYCLOTFLLA
..PFNNALES
...ACHNANTHACEAF
....COCCONKIS
...FPAGILA-aACFAF
....ASTFRIOMELI.A
...NIT^SCHIACEAE
....NITZSCHIA

CYAHOPHYTA

CHROOCOCCALES
.CH^nOCOCCACFAE 
. . AfiMENELLUM 
..ANACYSTIS

.MOSTOCACEAE 

..ANARAFNOPSIS 

. . APHANIXOMENOM

.OSCILLATOWIACFAF 

..OSCILLAT04IA

..PAPHTDIOPSIS

.CRYPTOPHYCEAF 

..CRvPTOMOMinA 

. . .CRYPTCHOMODACFAF

.EUGI.ENOPHYCEAh 

. .FlIfiLEMALfS 

...FURLEMACEAE
I. ....EUGLENA
I ....TH4CHELOMONAS

DIATOMS 
CFNTRIC

PFMNATE

TOTALS

BLUE-GREtM ALGAF 

COCCOIO

FILAMFNTODS

TOTALS

EUGLENOIIJS 
CPYPTO'-IONADS

TOTALS

1.300

7,200 
280*000

100,000

280.000

ISJUP-flP. 
870,000

900

TOTALS

FIRE ALGAE 
OINOFLAGELLATES

PYPPHOPHYTA 
.OIMOPHYCEAE 
..PFRIOINIALFS 
...GLENODINIACKAF 

L ....OLENODINIUM

MOTE! 0 - DOMINANT ORGANISM? GREATER OR EQUAL TO 15%
L - LESS THFN If, MAY MOT HAVE BEEN ACTUALLY COUNTED 
ANALYSIS METHon: SEDGWICK-RAFTER CHAMBER » ^00-X MICROSCOPE 
OIVERSITY INOICES, BASFD ON ACTUAL COUNTS: 

PHYL/OIV 0.1S3 
CLASS 0.155 
ORDER 1.070 
FAMILY ?.076 
GENFPA 2.288

0

0

—P. 
0

1
32

0
5

11

31

JLZ
97

—P. 
0

0
—P. 

0



ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL -RECORD LAKE STATIONS 753 

445042093094300 - LEMAY LAKE AT EAGAN, MN

WATER «UALITY DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER

SPE.

TIME

DEPTH 
OF' 

RESiR- 
. VOIR 

(FT)

CON. 
OUCT- 
ANCfc 
(KICRG- 
MHOS)

PH 

(UNITS)

AIR 
TEMPER. 
ATURE 
(DEG C)

TEMPER 
ATURE 
(OEG C)

TUR 
BID 
ITY 

(JTU)

TRANS 
PAR 
ENCY 

(SECCH1 
DISK) 
(M)

DIS 
SOLVED 
OXYGEN 
(MG/L)DATE

(72025) (00095) (OOflOO) (00020) (00010) (00070) (00078) (OOiOO)

-- 5,6

,79 12.1

.30 11, fe

••' 11,0

,35 7, a

MAR
01...

APR
09...

20...
AUG
?3...

SEP
30...

1100

1030

1025

1415

1415

*•

6,5

7,0

12

5. *»

45)

363

260

TIB

325

7.7

8,4

9.5

9,8

8.3

-4,5

17.0

21.5

?9,0

2%.0

,5

12,0

2fe,0

25, S

15,5

5

6

**

--

» —

DATf

MAR
01,.,

APR
09...

JUl
29, ,.

AUG
23...

SEP
30,, .

PER
CENT

SATUR
ATION

(00301)

40

us
145

136

76

ALKA-
L1N1TY

AS
CAC03
(MG/L)

(00410)

I'M

160

• «

.-

.-

DIS
SOLVED
CHLO
RIDE
(CD
(MG/L)

(00940)

27

2ft

32

Sit

35

DIS
SOLVED
SOLIDS
(RfSl-
DUE AT
Iftfl C)
(MG/L)

(70300)

269

232

172

164

J97

DIS
SOLVED
SOLIDS
(TONS
PER
Ac-m
(70303)

,37

.32

,23

,2?

.87

SUS
PENDED
SOLIDS
(MG/L)

(70299)

11

12

— —

».

--

TOTAL
NITRITE

PLUS
MITRATF

(N)
(MG/L)

(00630)

.18

,01

--

-•

•—

DIS
SOLVED

NITRITE
PLUS

NITRATE
(N)

(MG/L)
(00631)

,13

,00

.—

mm

——

TOTAL
KJKL»
DAHl
NITRO
GEN
(N)

(MG/L)
(00625)

1.6

1,0

»w

*»

w m

KAR
01.. 

APR
09,. 

JUL
29,, 

AUG
23.. 

SFP
30.,

TOTAL
NITRO
GEN IN
BOTTOM

MATERI
AL (N)

(MG/KG)
(00603)

2100

1?000

-
..
—

TOTAL
PHOS
PHORUS
(P)

(MG/L)
(00665)

,04

.11

.12

,*o •

.11

DIS
SOLVED
ORTHO,
PHOS
PHORUS
(PI

(MfJ/l )
(00fc71)

.0!

.00

"

..

..

TOTAL
PHOS
PHORUS

IN BOT
TOM MA
TERIAL
(MG/KG)
(00668)

320

260

mm

..

..

TOTAL
ORGANIC
CARBON
(C)

(MG/L)
(00660)

9.6

14

-

--

» —

ORGANIC
CARBON

IN BOT
TOM MA
TERIAL
(C)

(G/KG)
(00687)

105

103

— —

— *

•—

CHLON-A
PHYIO-
PLANK*
TON

CHROMO
SPECT.
(UG/L)

(70951)

in *

—

36

3.4

21

CHLOR-B
PHYTO-
PLANK-
TON

CHROMO
SPECT,
(UG/L)

(70952)

—
—

11
1.4

11



754 ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 

445042093094300 - LEMAY LAKE AT EAGAN, MM--Continued

MAR. It 1976 
1100 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

300,000 CELLS/ML

.ORGANISM_NAME.

CHLOROPHYTA 
.CHLOROPHYCEAE 
..CHLOPOCOCCALES 
...OCCYSTACEAE

u ....ANKISTRODESMUS
....OOCYSTIS 

L ....SELENASTRUM
..VOLVOCALES
...CHLAMYDOMONADACEAE 

L ....CHLAMYOOMONAS
CHRYSOPHYTA
.BACILLARIOPHYCEAE
..PENNALES
...ACHNANTHACEAE 

L ....COCCONEIS
...NAVICULACEAE 

L ....NAVICULA
.CHRYSOPHYCEAE
..CHRYSOMONADALES
...OCHROMONADACEAE
....DIN08RYON
CYANOPHYTA 
.MYXOPHYCEAE 
..CHROOCOCCALES 
...CHROOCOCCACEAE

D ....ANACYSTIS 
..OSCILLATORIALES 
...OSCILLATORIACEAE 
....OSCILLATORIA 
EUGLENOPHYTA 
.CRYPTOPHYCEAE 
..CRYPTOMONIDALES 
...CRYPTOMONODACEAE

L ....CRYPTOMONAS
.EUGLE^JOPHYCEAE
..EUGLENALES
...EUGLENACEAE 

L ....EUGLENA 
L ....TRACHELOMONAS

PYRRHOPHYTA
.DINOPHYCEAE
..GYMNODINIALES
...GYMNODINIACEAE 

L ....GYMNODINIUM

.COMMON_NAME. 

GREEN ALGAE

CELLS/ML

1<900

DIATOMS
PENNATE

NAVICULOID 

YELLOW-BROWN ALGAE

BLUE-GREEN ALGAE 

COCCOID

FILAMENTOUS

EUGLENOIDS 
CRYPTOMONADS

PERCENT

190*000 

3.900

95

a

DINOFLAGELLATES

NOTE: 0 - DOMINANT ORGANISM* GREATER OR EQUAL TO 15%

L - LESS THEN 1%; MAY NOT HAVE BEEN ACTUALLY COUNTED
ANALYSIS METHOD: SEDGWICK-RAFTER CHAMBER t 2oo-x MICROSCOPE
DIVERSITY INDICES. BASED ON ACTUAL COUNTS:

PHYL/DIV 0.353
CLASS 0.357
ORDER 0.407

FAMILY 0.407
GENERA 0.430



ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 

445042093094300 - LEMAY LAKE AT EAGAN, MN--Continued

755

APR. 9, 1976 
1030 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

45,000 CELLS/ML

.ORGANISM_NAME.

CHLOROPHYTA 
.CHLOROPHYCEAE 
..CHLOPOCOCCALES 
...MICQACTINIACEAE

L ....GOLENKINIA
L ....MICRACTINIUM 

...OCCYSTACEAE 

....ANKISTROOESMUS 

....CHLORELLA 

....KIPCHNERIELLA 

....SELENASTRUM 

....WESTELLA 

..VOLVOCALES 

...CHLAMYOOMONADACEAE 

....CHLAMYOOMONAS 

...VOLVOCACEAE 

....EUOORINA 

..CHLOROCOCCALES 

...OCCYSTACEAE 

....GLOEOACT1NIUM 
CHRYSOPHYTA 
.BACILLARIOPHYCEAE 
..CENTRALES 
...COSCINODISCACEAE 
....CYCLOTELLA 
..PENNALES 
...NITZSCHIACEAE 
....NITZSCH1A 
.CHRYSOPHYCEAE 
..CHRYSOMONADALES 
...CHROMULINACEAE 
....CHRYSOCOCCUS 
...OCHROMONADACEAE 
....DINOBRYON

D ....OCHROMONAS 
CYANOPHYTA 
.MYXOPHYCEAE 
..CHROOCOCCALES 
...CHROOCOCCACEAE

D ....ANACYSTIS 
....GOMPHOSPHAERIA 
..OSCILLATORIALES 
...NOSTOCACEAE
....ANABAENA 
...OSCILLATORIACEAE 

D ....OSCILLATORIA 
EUGLENOPHYTA
.EUGLENOPHYCEAE
..EUGLENALES
...EUGLENACEAE
....TRACHELOMONAS 
PYRRHOPHYTA 
.OINOPHYCEAE 
..PER19INIALES 
...GLENODINIACEAE 

L ....GLENODINIUM

_COMMON_NAME. 

GREEN ALGAE

__ CELLS/ML

DIATOMS 
CENTRIC

PENNATE 

YELLOW-BROWN ALGAE

BLUE-GREEN ALGAE 

COCCOIO

FILAMENTOUS

EUGLENOIDS

DINOFLAGELLATES

4,300
390
720

1,900
860

290

390

730

570

2,900

570

1,000
7,300

11,000
390

3,100

8,400

390

PER_CENT

1

6

1

16

as
1

7

19

NOTES D - DOMINANT ORGANISM! GREATER OR EQUAL TO 15%
L - LESS THEN 1%« MAY NOT HAVE BEEN ACTUALLY COUNTED
ANALYSIS METHODS SEDGWICK-RAFTER CHAMBER » 300-x MICROSCOPE
DIVERSITY INDICES, BASED ON ACTUAL COUNTSS

PHYL/D1V 1.553
CLASS 1.785
ORDER 2.491

FAMILY 2.886
GENERA 3.890



756 ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 

445042093094300 - LEMAY LAKE AT EAGAN, MN--Continued

JULY 29, 1976 
1035 HOURS

IDENTIFICATION OF PHYTOPLANKTON

a,ooo»ooo CELLS/ML

ORGANISM NAME.

CHLOPOPHYTA 
CHLOROPHYCEAE
CHLOROCOCCALES
.OOCYSTACEAE 

L ..ANKISTRODESMUS 
L ..KIRCHNERIECLA

..WESTELLA
VOLVOCALF.S
.CHLAMYOOMONADACEAE
..CHLAMYDOMONAS

CHRYSOPHYTA
.BACILLARIOPHYCEAE
..PENNALES
...NITZSCHIACEAE
....NITZSCHIA

CYANOPHYTA
.MYXOPHYCEAE
..CHROOCOCCALES
...CHROOCOCCACEAE
....ANACYSTIS

D .....A.INSERTA 
....ANACYSTIS 
..OSCILLATORIALES 
...NOSTOCACEAE 
....APHANIZOMENON 
. . . . CYLINOROSPERMUM 
...OSCILLATORIACEAE 
....LYNGBYA

D ....OSCILLATORIA

.COMMON_NAME. 

GREEN ALGAE

CELLS/ML

67,000

TOTALS

DIATOMS 
PF.NNATE

TOTALS

BLUE-GREEM ALGAE 

COCCOIO

FILAMENTOUS

11,000

f»ao,ooo
200,000

PER_CENT

41
10

1
27

TOTALS 1,900,000

NOTE! D - DOMINANT ORGANISM; GREATER OR EQUAL TO 15%
L - LESS THEN 1%; MAY NOT HAVE BEEN ACTUALLY COUNTED
ANALYSIS METHOD: SEDGWICK-RAFTER CHAMBER , aoo-x MICROSCOPE
DIVERSITY INDICES, BASED ON ACTUAL COUNTS:

PHYL/DIV 0.273
CLASS 0.273
ORDER 1.233
FAMILY 1.662
GENERA 1.915



ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 

445042093094300 - LEMAY LAKE AT EAGAN, MN--Continued

757

AUG. 23, 1976 
101S HOURS

IDENTIFICATION Of PHYTOPLANKTflN

b.'oo.ooo CELLS/WL

ORGANISM

CHLOROPHYTA

.CHLORQCOCCAUS
.OOCYSTACEAg 
...POLYOR10PSIS 
...TETRAEDRON 
,SCENEOE8«AeEAE 
..SCENEOESMUS 
VOLVOCALES

.OHACOTUS

CHPYSOPHYTA
,RACILL»»IQPHYCFAE
..PfNNALF.8
...NITZSCMIACEAE
....NITZSCMIA
CYANOPHYTA 
.MYXOPHYCIAE
., CHROQCOCCAl.es 
...CHROOCOCCACE46

....ANACVSTIS
,.OSCILL»TORlAt»fc5
,,.NnSTOCACEA£

L ,.,.ANAe*ENOI»SlS

...OSCILLATORIACEAF 
D ,...LVMG8Y»

fUSLCNOPMYTA

...CPYPTOMONOOACFAF 
L ....CRVPTOHONA3

...fcUCLENACEAE 
L ....PMiCUS 
L ....

PYRRMQPHYT*

...6UN001NIACEAF 
t ....

CQMHQM

-ALGAE

CELLS/ML

TOTALS l 00

DIATOMS 
PENMATE

8LUE«GREEM ALGAE 

COCCOIO

FILAMENTOUS

56,000
100,000

02,000

4,600,000

1,500,000 
TOTALS b,"»00,000

EUGLENOTOS 
CRYPTOMONAOS

TOTALS 870
FIRE ALGAF 
OINOFLAGELLATE5

TOTALS 670

PER CENT

1
0

70

too

NQTEl 0 - DOMINANT ORGANISM} GREATER OR FQUAL TO 1SX
L - LESS THEN 1x1 MAY NOT HAVE BEEN ACTUALL* COUNTED
ANALYSIS METHODl SFDGtulCK-RAFTER CHAMBER , 200-X MICROSCOPE 
01VERSITY INDICES, BASED ON ACTUAL COUNTS! 

PHYL/DIV 0,01« 
CLASS 0.010 
ORDER O.JBU 
FAMILY 1.120 
GENERA 1.207



758 ANALYSES OF SAMPLES COLLECTED'AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 

445042093094300 - LEMAY LAKE AT EAGAN, MN--Continued

NAMfc

CHLQROPHYTA 
CHLOROPHYCEAE 
CHLOROCOCCALfcS
HYD«ODICTYACEAE 
.PEDIASTRUM
OOCYSTAcEAf-
.ANKISTROOESMUS
,D!CTYOSPHAt.RIUM
SCfcNEDIrSMACtAF
.SCENEOESMUS

CHHYSOPHYTA 
.3AC1LLAWIQPHYCEAE

SEP, 30. 1976
i«i5 HOURS

FNTJFJCATION OF PHYTOPLANKTON 

1.900.000 CELLS/ML

COMMON NAME

ALGAE

...MTZSCH1ACEAE
L ....MTZSCHlA

CYANiOPHYTA 
.MYXOPMYCEAE 
..CWROOCOCCALES 
...CHROOCOCCACtAfe

0 ....ANACYSTIS

..OSCTLLATORIALES

...OSCIUUATORIACtAf- 

....LYNGBYA

...RIVULARJACEAE 
L ....HAPMIOIOPSIS

EUGLENOPHYTA
.FUGLENOPHYCEAt
..EUGUNAlfcS

CELLS/MU

79,000

TOTALS 83,000

DIATOMS
PENMATE

TOTALS 3,«00 

VfcLLO*-8RO«N ALGAE

TOTALS 1,900,000

EU6LPNOIOS

NOTEJ 0 - DOMINANT ORGANl S Mf GREATfcB OR EQUAL TO 15X 
L " LESS THEM lx , ^ Ay NQT Mm REE ACTUALLY

CLASS 0,272
1,130
1,390

PER CENT

8LUE-G»EEN ALGAE

COCCOID

FILAMENTOUS

25,000 
1,200,000

U60.000

140,000

1
63

aa

7

0
95



ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 

444522093102600 - LONG LAKE AT APPLE VALLEY, MN

QUALITY DATA, WATfR YEA» OCTOBER 1975 TO SEPTEMBER 1976 

SPt.

759

DAT?

Fte
2h...

APR
08...

JUL
26...

AUG
23...

SEP
29...

DATE

FfcB

26...
APR
0"...

JUL
26...

AuR
23...

SEP
29...

tlMC
DEPTH tON»

(^ tiUtT-
RESER- AMCE

tI«E V»IR (itlCRO-
(fT) MHOS)

(720?5) (00095)

1«00 — 231

1000 5,5 ?12

1300 5,0 ?55

1215 5,0 ?10

1405 a.3 226

OlS-
PER- ALKA- SOLVED
CENT LIMTY CHLn.

SATUR- AS *ifE
ATIOiv CAC03 (CL)

C«(i/L) (MG/L)
(00301) (OOU10) (009«0)

3? 87 1«

101 81 17

13a -- «lj

J05 -• till

112 -- 2U

PH

(l^ITS)
(ooaoo)

7,5

7,9

9.5

9.7

8.7

OtS"
SO|,VtO
SOU OS
(WFST-
nuE AT
180 C)
(Mr,/U

(70.^00)

132

121

125

l?o

1<I7

AIR
TEMPER-
ATuRE

(OE6 Cl
(00020)

15. 0

13, 0

35.0

23,0

19,0

DIS
SOLVED
SOLIDS
(TONS
PER
AOfT)

(70303)

.IP

.!«•

.17

,lh

,20

TEMPER
ATURE

(DEC C)
(00010)

.0

11.0

26,0

2'J,5

H.5

SUS
PENDED
SOUPS
(MG/L)

(70299)

9

9

..

-.

• m

TRANS-
PAH-

TUR- ENCY Q1S»
PID- (SECCHI SOLVED
ITY DISK) OXYGEN

(JTU) («) (MS/L)
(00070) (00076) (00300)

5 — 4,6

6 ,66 10,9

-» ,20 10,3

,15 6,6

.15 11,2

DIS- TOTAL
TOTAL SOLVED KJtL-

NITklTE NITRITE DAHL
PLUS PLUS NITHQ-

NlTHATf- NITRATE GEN
(N) (*O (M)

(MiJ/L) («6/L) (*<G/L)
(00630) (00631) (00625)

,26 ,26 1,7

,10 ,10 l,b

.. .. ..

.. .. --

FEB. 26* 1976
1400

IDENTIFICATION

ORGANISM NAMF

CHLOROPHYTA
CHLOROPHYCEAE
.CHLOROCOCCALES
..OCCYSTACEAE
...ANKISTRODESMUS
...SELENASTRUM
YANOPHYTA
MYXOPHYCEAE
.CHROOCOCCALES

1*400

HOURS

OF PHYTOPLANKTON

CELLS/ML

COMMON NAME

GREEN ALGAE

__ CELLS/ML PER_CENT

110 8
19 1

BLUE-GREEN ALGAE

COCCOIO
.CHROOCOCCACEAE 

....ANACYSTIS 
EU6LENOPHYTA 
.EUOLENOPHYCEAE 
..EUGLENALES 
...EUGLENACEAE 
....TRACHELOMONAS

EUGLENOIDS
1*300

19

90

NOTE* 0 - DOMINANT ORGANISM! GREATER OR EQUAL TO 15%
ANALYSIS METHOD: SEDGWICK-RAFTER CHAMBER t aoo-x MICROSCOPE
DIVERSITY INDICES* BASED ON ACTUAL COUNTS!

PHYL/OIV 0.538
CLASS 0.538
ORDER O.S38

FAMILY O.S3B
GENERA 0.594



760 ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 

444522093102600 - LONG LAKE AT APPLE VALLEY, MN--Continued

»iTFR QUALITY CATA, *4U» VEAP OCTQ8EP 1975 TO SEPTEMBER 1976

TOTAL 
MTBO-

ROTTn^ 

Al, (Nil

UTS" 
SOI. VfcD

Ff « 
?"«

APR 
"»

Jilt,

TOTAL
PHOS" 

"HOKUS

C'G/Ll

,03

TPITAL
P*OS»
P^O^US

IM SOT.
TQM MA-
TFPlAl '

( "IS/KG)
(00668)

TOTAL
ORGANIC
CAftBON
(C)

( w t»/t )
(P06SO)

OWGAMIC
CARBO^

IN BOT-
Tf!" k'A-
Tt«JAL
(C)

(S/KG)
(00687)

CHLQH»A
PHYTO"
PLAMK-
TO^

CHRO^O
SPECT,

• CUG/L)
(70951)

CHLOR»B
PHVTO"
PLANK-
TON

CHRQ"lQ
SPECT.
(UG/U)

(70953)

7.1*

a,a

69

2" 

2.5

18

JULY 26* 1976 
1300 HOURS

IDENTIFICATION OF PHrTOPLANKTON 

1*700.000 CELLS/ML

.ORGANISM_^NAME.

CHLOROPHYTA
•CHLOROPHYCEAE
..CHLOROCOCCALES
...OCCYSTACEAE
....KIRCHNERIELLA
...SCENEOESMACEAE
....SCENCOESMUS
CHRYSOPHYTA
.BACILLARIOPHYCEAE
..CENTRALES
...COSCINOOISCACEAE
....MELOSIRA
..PENNALES
...FRAGILARIACEAE
....SYNEORA
CYANOPHYTA
.MYXOPHYCEAE
..CHROOCOCCALES
...CHROOCOCCACEAE
....ANACYSTIS
....GOMPHOSPHAERIA
..OSCILLATORIALES
...NOSTOCACEAE
....ANABAENA
....APHANIZOMENON
....CYLINOROSPERMUM
...OSCILLATORIACEAE
....LYNGBYA
....OSCILLATORIA
PYRRHOPHYTA
.DINOPHYCEAE
..PERIOINIALES
...CERATIACEAE
....CERATIUM

^COMMON_NAME 

GREEN ALGAE

DIATOMS 
CENTRIC

PENNATE

BLUE-GREEN ALGAE 

COCCOID

FILAMENTOUS

CELLS/ML

16*000

32*000 
450*000

180*000
91*000
790*000

17*000 
140*000

PER_CENT

2
26

11
5

46

1
8

DINOFLAGELLATES

NOTE: D - DOMINANT ORGANISM; GREATER OR EQUAL TO 15«
L - LESS THEN l«l MAY NOT HAVE BEEN ACTUALLY COUNTED
ANALYSIS METHOD: SEDGWICK-RAFTER CHAMBER * zoo-x MICROSCOPE
DIVERSITY INDICES* BASED ON ACTUAL COUNTS:

PHYL/DIV 0.100
CLASS 0.100
ORDER 0.956

FAMILY 1.352
GENERA 2.145



ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 

444522093102600 - LONG LAKE AT APPLE VALLEY, MN--Continued

761

APR. 8* 1976 
1000 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

13*000 CELLS/ML

..ORGANISM_NAME.

CHLOROPHYTA 
CHLOROPHYCEAE 
.CHLOROCOCCALES 
..HYDPOOICTYACEAE 
...PEDIASTRUM 
OCCYSTACEAE 
.ANKISTROOESMUS 

...OICTYOSPHAERIUM 

...KIRCHNERIELLA
..OOCYSTIS
.SCENEOESMACEAE
..TETRASTRUM 

.VOLVOCALES
.PHACOTACEAE
..PHACOTUS 

.CHLOPOCOCCALES 

..OCCYSTACEAE 

...GLOEOACTINIUM 
HRYSOPHYTA 
8ACILLARIOPHYCEAE 
.CENTRALES 
..COSCINOOISCACEAE 
...CYCLOTELLA 
...MELOSIRA 
.PENNALES 
..CYMBELLACEAE 
...AMPHORA 
..NAVICULACEAE 
...NAVICULA 
..NITZSCHIACEAE 
...NITZSCHIA 
YANOPHYTA 
MYXOPHYCEAE 
.CHROOCOCCALES 
..CHROOCOCCACEAE 
...ANACYSTIS 
.OSCILLATORIALES 
..RIVULARIACEAE 
...RAPHIOIOPSIS 
UGLENOPHYTA 
EU6LENOPHYCEAE 
.EUGLENALES 
..EUGLENACEAE 
...EUGLENA 
...PHACUS 
...TRACHELOMONAS 
YRRHOPHYTA 
OINOPHYCEAE 
,PERIDINIALES 
..PERIOINIACEAE 
...PERIDINIUM

.COMMON_NAME. 

GREEN ALGAE

CELLS/ML

DIATOMS 
CENTRIC

PENMATE 

NAVICULOID

BLUE-GREEN ALGAE 

COCCOID

FILAMENTOUS 

EUGLENOIDS

DINOFLAGELLATES

950
360

240

240

710

770

8*300 

300

180

180

240

PER.CENT

0

0

6

66

2

NOTEJ 0 - DOMINANT ORGANISM! GREATER OR EQUAL TO 15%
L - LESS THEN l%t MAY NOT HAVE BEEN ACTUALLY COUNTED
ANALYSIS METHOD: SEDGNICK-RAFTER CHAMBER * zoo-x MICROSCOPE
DIVERSITY INDICES* BASED ON ACTUAL COUNTS:

PHYL/OIV 1.408
CLASS 1.408
ORDER 1.787

FAMILY 1.864
GENERA 2.009



762 ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 

444522093102600 - LONG LAKE AT APPLE VALLEY, UN—Continued

.CHLO^TPHYCEAF

AUG. 23. 1976 
1215 HOURS

IDENTIFICATION) OF PHYTOPLANKTON

0.200.000 CELLS/ML

_____________ _COMMON__NAMF__

G»EFN ALGAE

. .OOCYSTAOFAF

. . .OICTY<)S°HAF.PII|».

CELLS/ML

TOTALS 20.000

PE»_CENT

_0. 
0

.HACILLA4I1PHYCEAF 

. .P^NKJALFS 

... f !ITZSCHTAr,FttF 

....NIT7SCHI4

..CH^OOCOCCSCFAF 

...AMACYSTIS

..^OSTOCACEAF 

...ANARAEM4

..O <;CILLATO'-'I AC F AF

.C^YPTODHYCFAF.

.FHGLENACEAF

DIATOMS 
PFVMATE

TOTALS 

ALGAE

FILAMFMTODS

EUGLE^OIOS

7,500.000

TOTALS 9,100,000

TOTALS

TOTALS 1,900

o - DOMINANT nw,aNisM: GREATER OP FQUAL TO 15«
I - LESS T«FN 1*: MAY ^OT ^AVE SEEM ACTUALLY COUNTFQ
ANALYSIS WFTHOO: SCQRWICX-PAFTFP CHAMBF^ , ^oo-x MICROSCOPE

IN'OTCFS. ^AStO ON ACTUAL COUNTS: 
UHYL/'TV 0.0?7 

CLASS O.O^H

0
82

FAMILY



ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 

44522093102600 - LONG LAKE AT APPLE VALLEY, MN--Continued

763

SEP. ?*
1UU5 HOURS

IOENTIFKATIO*- OF

1*,000 CtLLS/ M L

ORGANIS1"1 

CHLORQPHYTA

..CHLOP-OCOCCALfcS

...OOCYSTACEAE 

....PICTYOSPMAERIUM

CHRYSOPHVT*

CYANPPHYTA
.MYXOPHYCEAE
..CHROOCOCtALES
...CwROOtOCCACiAE
....ANACYSTIS

.NOSTOCACFAg

.OSCILLAIOP-IACEAE

PYPRHOPHYTA 
.OIMOPHYCEAE
..PE.RIOINlAi.es 
...CERATlACiAE 

L ....CfcRATIUM

ALGAE

TDTALS

TOTALS

CELLS/ML

9,600

730
730

PER

COCCOIO 

FILAMENTOUS

3,300
1 ,100

150 
TOTALS 5,300

FIRE 
OIMQFLA5E.LIATFS

TOTALS

0 • OOMjMAMT OPGAMSMj GREATER Q» EQUAL TO J5X 
L • USS THEN Ut "AY NOT HAVE SEEN ACTUALLY COUMTfO 
ANALYSTS METHOOj StDG"*lCK»HAFTF.R CHAMBER , 200-X MICROSCOPE 

INHICFS, BASED ON ACTUAL COUMTSi 
PHYL/DIV 1.1P3 

CLASS 1,1^3

FAMILY i,aa7 
GENERA 1,672



764 ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 

444925093144701 - LONG MEADOW LAKE, SITE #1, AT BLOOMINGTON, MN

QUALITY DATA, WATFR 

SPt.

OCTOBER 1975 TO SEPTEMBER

DATE

OEC
0?...

MAR
10...

APR
1"...
03...

DEPTH COM.
or OUCT-

RESER- ANCE PH
TIME VOIR (MI(,BO-

CFT) MHOS) (UNITS)
(72025) (00095) (00000)

13«0 -- «?5 7,5

1000 -- 70« 7.)

1015 1,0 600 7,9

1000 -" 1000 7,9

TOTAL TOTAL
NfTOQ. pHrtS"
G^N IN PHOPIJS
BOTTOM J*J flQT-

MATfcHj- TOW MA-
TIME AL (N) TEPJAL

OATfc (MS/KG) (MGMG)
(00*03) f006*>8)

OFC
02.,, i?ao e«Qo i7n

DEC.
1340

IDENTIFICATION

2.400

ORGANISM NAME

CHLOROPHYTA
.CHLOROPHYCEAE
..VOLVOCALES
. . .CHLAMYOOMONADACEAE

D ....CHLAMYOOMONAS
CHRYSOPHYTA
.BACILLARIOPHYCEAE
..CENTRALES
...COSCINODISCACEAE
....CYCLOTELLA
..PENNALES
...ACHNANTHACEAE

L ....COCCONEIS
...NAVICULACEAE

L ....GYROSIGMA
L ....NAVICULA

...NITZSCHIACEAE

....NITZSCHIA

.CH»YSOPHYCEAE

..CHRYSOMONADALES

...MALLOMONAOACEAE

....MALLOMONAS
EUGLENOPHYTA
.CRYPTOPHYCEAE
..CRYPTOMONIOALES
...CRYPTOMONODACEAE

D ....CRYPTOMONAS
.EUGLENOPHYCEAE
..EUGLENALES
...EUGLENACEAE
....EUGLENA

D ....TRACHELOMONAS

AIR TUP- OIS-
TEMP!-R- TEMPER- BIO- SOLVED
ATURt ATURE tTV OXVGEN
(DEC C) (Ofr.G C) (jru) (MG/L)
(00020) (00010) (00070) (00300)

h.O ,0 2 5,5

-3,0 .0 « ,6

ife.O 19,0 3 9,6

27,0 16,5 9 8,1

TOTAL TOTAL TOTAL TOTAL
ALU M I- ARSENIC CADMIUM CHRO-
NUM INI IN IN MJ(JN IM
SniTOH BOTTOM BOTTOM BOTTOM
MA- MA- MA- MA

TERIAL TIHIAL itRIAi TtRIAL
(UG/G) (UG/G) (UG/G) (UG/G)

(OllOfl) (01003) (01028) (01029)

2700 10 2 5

2, 1975
HOURS

OF PHYTOPLANKTON

CELLS/ML

COMMON NAME _,_ CELLS/ML

GREEN ALGAE

1.100

DIATOMS
CENTRIC

81
PENNATE

NAVICULOIO

81
YELLOW-BROWN ALGAE

81
EUGLENOIDS
CRYPTOMONAOS

410

240
410

PER
CENT

SATUR"
ATI0N

(00301)

39

a

105

as

PERCENT

47

3

0

0
6

3

3

17

10
17

NOTE: o - DOMINANT ORGANISM; GREATER OR EQUAL TO is«
L - LESS THEN 1«; MAY NOT HAVE SEEN ACTUALLY COUNTED
ANALYSIS METHOD: SEDGWICK-RAFTER CHAMSER , zoo-x MICROSCOPE
DIVERSITY INDICES. BASED ON ACTUAL COUNTS:

PHYL/DIV 1.368
CLASS 1.876
ORDER 1.943

FAMILY 1.943
GENERA 2.198
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QUALITY 0*T*, MTFB YEAR OCTOBER 1975 TO

DATf

OiC
02...

10...
APR

10...
AUG
03...

^CAC OIS-
COLl- SOLVED OlS- A|,KA-
FORM CAL- SOLVfcO LIMITY
(COL. CIUM SOUIUM AS
PER (CA) (NA) CACOS

100 *L) (MG/L) (Mt/L) (HH/D
(31616) (00915) (009^0) < f> 0 « 1 0 )

« no «:i ??9
27 80 3P 20?

5" 75 Ik 268

• B1300 120 2* 309

TOTAL TOTAL Tr
COPPER LFAO MER

BOTTOM F»OTTOK BC
MA- «A» i"

TERl*L TERIAi Tf-

DIS- SCL^tO OIS-
SOLVtO OIS- SOLIDS SOLVED
C^LO- SOLVFD (RfcSI- SULIDS
R1DF SILICA OUfc AT UOMS
(CD (STOR) 1*0 C) f*£S
t^G/L) (*"j/L) (**G/L) AC-FT)

fOfStln) (OR9S5) ( 7 P S 0 0 ) ( 7 0 S u 3 )

SI *.° bl'' .70

57 11 U21 ,57

3? ,7 358 .419

65 ?7 585 .SO

UAL TOTAL ORGANIC OIL

! tN* V Z J^ C T^*Hf)T- SttFASe
ITTgM ROTTCM TOH MA- IN POT-
>A- HA- TfcBlAL TflHUA-
RlAL TfPIAL (t) TEW.IAU

SUS
PENDED
souos
( M G/L)

(702993

7

•j

7

13

DATE lUG/ii) CUR/R) U'P./G) tUG/G) (G/KG) (*<*/*&)
<OtO<*3) (01052) (7192U (0109S) (00687) (00553)

oer
0?.., 3fe 30

MAR.

.0 60 99 ?800

10, 1976
1000 HOURS

IDENTIFICATION

3,400

OPGANTSM NAME

CHLOROPHYTA
.CHLOROPHYCEAE
..CHLO-vOCOCCALES
...OCCYSTACEAE
....ANKISTrtOOESMUS
..VOLVOCALES
. . .CHL^MYDOMONADACEAE
....Crit. AMYOOMONAS
CHRYSODHYTA
.BACILLARIOPHYCEAE
..PENNALES
. . .GOMPHONEMATACEAE
... .GOwPHONEMA
CYANOP-iYTA
.MYKOP-IYCEAE
..CHROOCOCCALES
...CHROOCOCCACEAE
....ANACYSTIS
..OSCILLATORIALES
. . .OSCTLLATORI ACEAE

n ....OSCILLATORIA
EUGLENOPHYTA
.EUGLE^OPHYCEAE
..EUGLt-TNALES
...EUGUENACEAE
....EUGLENA

L ....TRACHELOMONAS
PYRWHQPHYTA
.DINOP^YCEAE
..GYMNOOINIALES
...GYMMOOINIACEAE

OF PHYTOPLANKTON

CELLS/ML

COMMON NAME_ CELLS/ML

GREEN ALGAE

32

97

DIATOMS
PENNATE

32
BLUE-GREEN ALGAE

COCCOID

290
FILAMENTOUS

2,700
EUGLENOIOS

32

DINOFLAGELLATES

PER_CENT

1

3

1

8

78

1
0

NOTE: D - DOMINANT ORGANISM; GREATER OR EQUAL TO 15%
L - LESS THEN 1%; MAY NOT HAVE BEEN ACTUALLY COUNTED 
ANALYSIS METHOD: SEOGWICK-RAFTER CHAMBER , <;oo-x MICROSCOPE
DIVERSITY INDICES, BASED ON ACTUAL COUNTS:

PHYL/DIV 0.764
CLASS 0.764
ORDER 1.196

FAMILY 1.196
GENERA 1.196
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*ATFR QUALITY DATA. *»rF» VEAO HCTgBER 1975 TO SfPTE>l8fc.K 1976

OATfc

°oL.
10...

APR
1«...

*"...

TOTAL
MTBlTfc

PLUS
MTTOATf-.

(M)
(i"C/L)

(00*30)

.05

.01

.00

1.1

HIS- TOTAl
sni, vhn Kjf i «

NJTRITE OAH|_
PLUS MTPO.

*Jl TWA F^ GP w
f> ) ( »i )

(MG/U) (MC/L)

(00651) (OO^^S)

.0? 1.?

,00 1.^

.on 1.3

1.0 ,7t

nis-
SnL^tD
KJEI. ,
i\,t TRO-

GF. M
(M)

(MG/U)

(006?3)

' .<?

1. 1

.88

.2S

TOTAL
PHOS
PHORUS

(P)

C*6/L)
(00665.)

,09

,hl

.21

."7

OIS-
SQL-
V£D- TOTAL
PHQS- ORGANIC

PHORUS CARSOM
(P) (C)

(^G/L) C"G/L)
(0066<!>) (00680)

.0. ' 1ft

.58 1 1

.10 10

,0« S.9

OIL
A*0

6»tASE
(MG/U)

(005,50)

0

2

0

10

APR. 14, 1976 
1015 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

20,000 CELLS/ML

..ORGANISM_NAME.

CHLOROPHYTA 
.CHLOROPHYCEAE 
..CHLOROCOCCALES 

OCCYSTACEAE
•ANKISTRODESMUS 
.SELENASTPUM 
.TETRAEDRON 
SCENEOESMACEAE
•SCENEDESMUS 

CHRYSOPHYTA 
.8ACILLARIOPHYCEAE 
..CENT»ALES 
...COSCINOOISCACEAE 
....CYCLOTELLA 
..PENNALES 
...CYMBELLACEAE 
....EPITHEMIA 
...FRAGILARIACEAE
. ...SYNEDRA 
...NIT-rSCHlACEAE 
....NITZSCHIA 
.CHRYSOPHYCEAE 
..CHRYSOMONADALES 
...CHROMULINACEAE 

D ....CHRYSOCOCCUS 
CYANOPHYTA 
.MYXOPHYCEAE 
..CHROOCOCCALES 
...CHROOCOCCACEAE 
....ANACYSTIS 
EU6LENOPHYTA 
.C9YPTOPHYCEAE 
..CRYPTOMONIOALES 
...CRYPTOMONODACEAE 
....CRYPTOMONAS 
.EU6LENOPHYCEAE 
..EU6LENALES 
...EUGtENACEAE 
....TR4CHELOMONAS

.COMMON_NAME. 

GREEN ALGAE

DIATOMS 
CENTRIC

PENNATE

YELLOW-BROWN ALGAE

BLUE-GREEN ALGAE 

COCCOID

EUGLENOIDS 
CRYPTOMONAOS

CELLS/ML

S*ZOO 
390 
130

520

130

130

2,500

5,200

1,800

1,300

260

PER_CENT

NOTE: D - DOMINANT ORGANISM! GREATER OR EQUAL TO lb%
ANALYSIS METHOD: SEDGWICK-RAFTER CHAMBER , 2oo-x MICROSCOPE
DIVERSITY INDICES, BASED ON ACTUAL COUNTS:

PHYL/DIV 1.659
CLASS 2.121
ORDER 2.225

FAMILY 2.644
GENERA 2.792
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DATE

DEC
02.. 

MAR
in..

APR 
1"..

*ATFR QUALITY DATA, *ATFB YEAR OCTriRER 1975 TO 1976

SPE.
CIMC

DEPTH CON.
OF UUCT.

RESER- AMCF PH
TJMfc VOIR (HTCRO-

(FT) MHOS) (UMTS)
(7?0?5) (00095) fftfiilOO)

1300 .- 9(50 7.%

1100 ." 870 7,2

1130 .50 7U5 7.7

TOTAL TOTAL

SfN i> PHORUS
80ITON TS ROT.

W«TtRI- TOW MA«
TI*E A i, (N) TERIAL

DATE (US/KG) ("G/KG)
(00603) fflfifchfl)

OfeC
oa... 1300 asoo <>?

DEC.
1300

IDENTIFICATION

1*900

ORGANISM NAME

CHLOROPHYTA
.CHLOROPHYCEAE
..CHL090COCCALES
...SCENEDESMACEAE

L ....SCENEDESMUS
..VOLVOCALES
. . .CHLAMYDOMONADACEAE

D ....CHLAMYDOMONAS
CHRYSOPHYTA
.BACILLARIOPHYCEAE
..PENNALES
...CYMRELLACEAE

L ....AMPHORA
...EUNOTIACEAE

L ....EUNOTIA
...NAVICULACEAE

D ....NAVICULA
...NITZSCHIACEAE

L ....NITZSCHIA
EUGLENOPHYTA
.CRYPTOPHYCEAE
..CRYPTOMONIDALES
. . .CRYPTOMONODACEAE

D ....CRYPTOMONAS
.EUGLENOPHYCEAE
..EUGLENALES
...EUGLENACEAE
....EUGLENA
....TRACHELOMONAS
PYRRHOPHYTA
.DINOPHYCEAE
..PERIDINIALES
...GLENODINIACEAE
....GLENODINIUM

AIR
TE M PE»« TEMPER-
ATURt ATURE

(OFC; C) (OEG C)
( o o o ? o ) (oooio)

7.P .0

-3.0 .0

?h,(t ?0,0

TOTAL TOTAL

M.IW IN IN
HOrTOM BOTTOM
M 6 - . M A "

TfklAL TERIAL
(Ut/CO CUG/G)

(01109) (01003)

3100 11

2, 19T5
HOURS

OF PHYTOPLANKTON

CELLS/ML

COMMON NAME

GREEN ALGAE

DIATOMS
PENNATE

NAVICULOID

EUGLENOIDS
CRYPTOMONADS

DINOFLAGELLATES

PER-
TUR- DIS- Cfe^l
HID- SOLVED SATO«-
J1Y OXYGEN' ATJOM

(JTU) ( M-G/L)
(00070) tdujno) CU03H1)

a 9,0 o3

12 «.S 32

1J» 7,3 82

TOTAL TOTAL

IN MT.UM IN
BfTTCK BOTTOM
i-'A- MA-

TERTAL TERIAL
(iiU/G) (i»G/G)

(0102«) (01029)

2 u

CELLS/ML PER_CENT

0

320 IT

0

0

320 IT

0

860 44

210 11
110 6

110 6

NOTE: D - DOMINANT ORGANISM! GREATER OR EQUAL TO 15%
L - LESS THEN 1«; MAY NOT HAVE BEEN ACTUALLY COUNTED
ANALYSIS METHOD: SEDGWICK-RAFTER CHAMBER » zoo-x MICROSCOPE
DIVERSITY INDICES. BASED ON ACTUAL COUNTS:

PHYL/DIV 1.528
CLASS 2.044
OROER 2.044

FAMILY 2.044
GENERA 2.19T
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OAtF
(31616)

QUALITY OATA, i»ATE» YEAR OCTOBER 197b TO SEPTEMBER 1976

FECAL
COLI-
fOPM

(COL.
PER

00 ML)

DIS
SOLVED
CAI.-
CTU"«
(CAI

(MG/L)

nlS-
SOLVED
gouiu*

f iVA)

(Mt/Ll

ALKA
LI M I T y

AS
CAC03
(Mr,/L)

nis-
SOi.vfcn
CHLO-
ftTDE
(Ct)
f ^'»/D

DIS
SOLVED
SILICA
(SI02)
(M6/L)

D1S*
snLvtn
sni_Tns
(StSl-
OUfc AT
ISO C)
(MU/L)

OIS-
SOLVfcO
SOLIDS
(TONS
PER

AC-F T)

SUS
PENDED
SOLIDS
(MC;/L)

(7u3QJ) (70299)

10... 
APP

«2 120 19

14

"576 

5t2 

a.u

.78 

.70 

.59

11

27

OAtf-

DEC
0?.,,

TOTAL TOTAL

BOTTOM 
"A-

TE&IAL
(Ub/G) 

(01 o it i)

it,

TOTAL TOTAL ORGANIC

(01093)

OIL
MERCURY

JN
ROTTO*
MA-
TFRIAL
(i.'S/G)

ZINC
T N

R o T r o ̂
"A-

TfeRlAL
(UG/G)

CARBOM
IN HOT-
TOM MA*
tEHIAL
(C)

(6/K&)

AND

GREASE
IM BOT-
TLM MA-
TtRlAL
(«G/KS)
(005S3)

MAR. 10* 1976 
1100 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

240t000 CELLS/ML

.ORGANISM_NAME.

CHLOROPHYTA
.CHLOROPHYCEAE
..VOLVOCALES
...CHLAMYOOMONADACEAE
....CHLAMYDOMONAS
CHRYSOPHYTft
.8ACILLARIOPHYCEAE
..PENNALES

ACHNANTHACEAE 
.ACHNANTHES
.COCCONEIS
CYMPELLACEAE
.AMPHORA 
.CYMBELLA
FRAGILARIACEAE 

D .. .FRAGILARIA 
D .. .SYNEDRA

GOMPHONEMATACEAE
.GOMPHONEMA
NAVICULACEAE
•ANOMOEONEIS 
.NAVICULA 
NITZSCHIACEAE
•NITZSCHIA 

CYANOPHYTA 
.MYXOPHYCEAE 
.»CMROOCOCCALES 
...CHROOCOCCACEAE 
....ANACYSTIS 
EUGLENOPHYTA 
.EUGLENOPHYCEAE 
..EUGLENALES 
...EUGLENACEAE 
....PHACUS

.COMMON_NAME. 

GREEN ALGAE

DIATOMS 
PENNATE

NAVICULOID

BLUE-GREEN ALGAE 

COCCOID

EUGLENOIDS

.__ CELLS/ML

It900

13,000
1,900

1,900
1,900

45,000 
40*000

3,800

1,900
7,500

110,000

3,800

1,900

PER_CENT

19
17

NOTE: D - DOMINANT ORGANISM? GREATER OR EQUAL TO 15%
ANALYSIS METHOD: SEDGWICK-RAFTER CHAMBEH , zoo-x MICROSCOPE
DIVERSITY INDICES, BASED ON ACTUAL COUNTS:

PHYL/DIV 0.249
CLASS 0.249
ORDER 0.249

FAMILY 1.866
GENERA 2.298
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*ATfR QUALITY DATA, *»TFR YEAW OCTOBER 1975 TO SEPTFKBtR

riATt

DEC
02...

MAR
If...

APR
11...

TOTAL
NTTPJTE

Pt_t'S
MTRATfc

(f)
CMC/I. )

(00630)

1 .1

.22

.15

PIS-
SOLVfcD

N J T » I T f.
PLUS

MITRATE
(M)

( M G/L)
(OOfeil)

1.1

.2"

. 1 s

TOTAL ^TS-
KJPL- SOLvtn
DAWL KJfeL ,
NTTfln- MTTRO-
GFV RfeM

( K' ) ( *• )
(Nr;/i_) ("G/t 1

(OOf,?S) COOfc^i)

.2! ,?1

T.u ,S7

?.^ '.3

TOTAL
PHHS-
PWDKUS
(P)

( M G/L)
(OOfchSJ

,0b

.70

.26

DtS-
sou-
vto- TOTAL
PnOS" ORGANIC

PHORHS CABHO^.
CP1 CO

( M (»/L) ( M G/L)
(006*.fe) (OQfr«OJ

.Of! It

.13 If

.0«> 1^

OIL
A^O

GRtASt
(f*(>/L)

consso)

0

1

0

APP. 14* 1976 
1130 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

16,000 CELLS/ML

.ORGANISM_NAME.

CHLOROPHYTA 
CHLOROPHYCEAE 
.CHLOROCOCCALES 
..CHAQACIACEAE 
...SCHROEOEP-IA 
..OCCYSTACEAE 
...ANKISTROOESMUS 
...SELENASTRUM 
..SCENEOESMACEAE 
...SCENEOESMUS 
HRYSOPHYTA 
BACILLARIOPHYCEAE 
.CENTPALES 
..COSCINOOISCACEAE 
...CYCLOTELLA 
...MELOSIRA 
.PENNALES 
..CYMBELLACEAE 
...AMPHORA 
..FRAGILARIACEAE 
...SYNEORA 
..GOMPHONEMATACEAE 
...GOMPHONEMA 
..NAVICULACEAE 
...CALONEIS 
...NAVICULA 
.^ITZSCHIACEAE 
...NITZSCHIA

.COMMON_NAME. 

GREEN ALGAE

DIATOMS 
CENTRIC

PENNATE

NAVICULOIO

CELLS/ML

330

1,300
660

2,600

1*300 
1,300

1,300

660

330
3,900

2*000

PER_CENT

17

0

a
4

2
25

12

NOTE! 0 - DOMINANT ORGANISMJ GREATER OR EQUAL TO 15%
L - LESS THEN 1*» MAY NOT HAVE BEEN ACTUALLY COUNTED
ANALYSIS METHOD: SEOGWICK-RAFTER CHAMBER » 20o-x MICROSCOPE
DIVERSITY INDICES, BASED ON ACTUAL COUNTS:

PHYL/OIV 0.896
CLASS 0.896
ORDER 1.44S

FAMILY 2.7Z8
GENERA 3.116
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3HAUTY DATs. »> TO S£PTf"RfcR 1976

TT*E (MICRO- 
MM OS)

(Oon«>5i

P* TFMPFB- rFCPfcK-
ATu»E ATIIrtE

CtiMTTS) (Oft; C) (t^G C)
1TY 

(JHO

CIS-
SOLVED 
OXYGEN 
("G/D

cooo7o) (00300) (oosoi)

DEC

MAR 
1ft...

t?ao
1?00

7,u

7.?

7.0
-?.P

11,5
s!0

COLI-

(COL.
PER 

100 ML)
(31616)

OTS- 
SDLVEO 
CAL- 
CIU*1 

(CO

DIS 
SOLVED L1NITY 

AS
C A r o l 
f"t,/L)

njs-

(CD

DIS 
SOLVED
SILICA

DIS 
SOLVED

(00955)

(REST- 
01 It AT
leu o

DIS 
SOLVED 
SOLIDS 
(TONS
PER 

AC-f-T)

SUS 
PENDED 
SOLIDS 
CMG/L)

(703u3) (70399)

0?.. 
AP- 

10, ,

b? 

i 93

2M 

407

12

16

.73

"65

OFC
o?...

MAP 
1",..

(ftn^-30)

.21

.Ob

(' 1 
(Mr./| )

.77

TOTAL
PwOS-

f M) I

C^G/l.) O
(00*523) I'M

DIS 
SOL 
VE n. TOTAL
Pnns- OR&ANIC

PHfJPllS CAfBO'-i

,06 ,uo

(P)
( M G/u)

.0?

.on

(C)

OIL 

GRfcASE

DATfc

TOTAL 
•NJTRO- 
6 F IM I M

At f M)

( 0 n b 0 i )

TOTAL TOTAL

HflTTQM
lu» IN
eoTTO"

TOTAL TOTAL
AH/^1- ARSKMtC
Mj M I N ]>>

eoTTO" ROT row
MA- MA- v>A-

Tt'RlAL TfRJAL TFHTftU
(Lir,/G) ('16/G) (Ut./G) (UG/6)

coiintt) (nioo3) roio?K) (01029)

TOTAL TfJTil TOTAL TOTAL ORGANIC OIL
COPPFC LFAf1 MF. fiCL'^V ^INC CAxRn^ AM)

I K- T \ T » 11>. i * *» n r - 51* F A s E
bOTTO* 1 flTT"v RHTTC" BfjTTn*- Tf'M ^A- 1"< BitT-

M A - " * - f ' A - «* A - 11 * T A L T01 "• A -
IdttlAL TFBIAL TEt-fAI. TFPIAU (t)

LiAT? ("r,/fo (jr;/r,) (<'(•,/(;) (;iG/ r;) (^/«r.-)
fij1na3) (difls?l ^71«2l) (0)093) (C06 a 7)



ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 

445006093141103 - LONG MEADOW LAKE, SITE #3, AT BLOOMINGTON, UN—Continued

771

DEC. 2, 1975 
1220 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

1.300 CELLS/ML

.ORGANISM_NAME.

CHLOROPHYTA
.CHLOROPHYCEAE
..CHLOROCOCCALES
...SCENEDESMACEAE 

D ....CRUCIGENIA 
D ....SCENEDESMUS

..VOLVOCALES

...CHLAMYDOMONADACEAE

....CHLAMYDOMONAS
CHRYSOPHYTA
.BACILLARIOPHYCEAE
..CENTRALES
...COSCINODISCACEAE
....CYCLOTELLA
..PENNALES
...NAVICULACEAE
....NAVICULA
....PINNULARIA
...NITZSCHIACEAE 

D ....NITZSCHIA
...SURIRELLACEAE
....CYMATOPLEURA
EUGLENOPHYTA
.CRYPTOPHYCEAE
..CRYPTOMONIDALES
...CRYPTOMONODACEAE
....CRYPTOMONAS
.EUGLENOPHYCEAE
..EUGLENALES
...EUGLENACEAE
....EUGLENA 

D ....TRACHELOMONAS
PYRRHOPHYTA
.DINOPHYCEAE
..PERIOINIALES
...GLENODINIACEAE
....GLENODINIUM

.COMMON_NAME. 

GREEN ALGAE

DIATOMS 
CENTRIC

PENNATE 
NAVICULOID

EUGLENOIDS 
CRYPTOMONADS

DINOFLAGELLATES

CELLS/ML

230
230

58

29

58
29

230

29

29

120
200

87

PER_CENT

17
17

17

2

9
15

NOTE: D - DOMINANT ORGANISM; GREATER OR EQUAL TO is%
ANALYSIS METHOD: SEDGWICK-RAFTER CHAMBER • zoo-x MICROSCOPE
DIVERSITY INDICES. BASED ON ACTUAL COUNTS:

PHYL/DIV 1.808
CLASS 1.915
ORDER 2.223

FAMILY 2.533
GENERA 3.167
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MAR. 10, 1976 
1200 HOURS

IDENTIFICATION OF PHYTOPLAMKTON 
16,000 CELLS/ML

..ORGANISM_NAME.

CHLOROPHYTA
.CHLOROPHYCEAE
..CHLOPOCOCCALES
...OCCYSTACEAE
....ANKISTRODESMUS
....DICTYOSPHAERIUM
...SCENEDESMACEAE
....SCENEDESMUS
..VOLVOCALES
...CHLAMYDOMONAOACEAE
....CHLAMYDOMONAS
CHRYSOPHYTA
.8ACILLARIOPHYCEAE
..CENTPALES
...COSCINODISCACEAE
....CYCLOTELLA
..PENNALES
...NAVTCULACEAE
....CAIONEIS
....NAVICULA
....PINNULARIA
...NITZSCHIACEAE
....NITZSCHIA
...SURIRELLACEAE
....CYMATOPLEUPA
....SUPIRELLA
CYANOPHYTA
.MYXOPHYCEAE
..OSCILLATORIALES
...OSCILLATORIACEAE
....OSCILLATOR!A
EUGLENOPHYTA
.EUGLENOPHYCEAE
..EUGLENALES
...EUGLENACEAE
....EUGLENA
PYRRHOPHYTA
.DINOPHYCEAE
..6YMNOOINIALES
...GYMNODINIACEAE
....GYMNODINIUM

.COMMON_NAME. 

GREEN ALGAE

DIATOMS 
CENTRIC

PENNATE 
NAVICULOID

BLUE-GREEN ALGAE 

FILAMENTOUS

EUGLENOIDS

DINOFLAGELLATES

CELLS/ML

140

290

720

140
1,300

140

3,600

140
140

5,800

PER_CENT

1 
IB

1
7
1

23

1
1

36

720

NOTE: D - DOMINANT ORGANISM! GREATER OR EQUAL TO 15%
L - LESS THEN 1%» MAY NOT HAVE BEEN ACTUALLY COUNTED
ANALYSIS METHOD: SEOGWICK-RAFTER CHAMBER , 2oo-x MICROSCOPE
DIVERSITY INDICES, BASED ON ACTUAL COUNTS:

PHYL/OIV 1.736
CLASS 1.736
ORDER 2.026 

FAMILY 2.403 
GENERA 2,557



ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS

445031093134004 - LONG MEADOW LAKE, SITE #4, AT BLOOMINGTON, MN

WATER QUALITY DATA, WATER YfrAR OCTOBER 1975 TO SEPTEMBER 1976

773

SPE- 
CTFIC 
COM- , PER" 
DUCT- AIR TUB- OIS- CtNI 
AMCF. PK T£p>PFR- TEMPER- 810- SOLVED SAtUR* 

TIME (MCRO- ATliRt ATUHE ITY OXYGEN ATIOM 
?ATE *woS) (UNTT8) (OFG C) (HEG C) (JTU) («G/L) 

(0009-3) (OOiloO) (OOOSO) (OOOIO) (00070) (00300) (00301)

DATE

oec
o?..

MAR
I"..

OFC
02. ,, 1130 810

WAR
10,,, 1TOO 63«

FECAL OIS-
COLI- SOLVED DlS-
f-OR* CAL- SOLVED
(COL, CIUM SO^TUM
PER (CA) ( N A)

100 ML.) (MG/L) (MG/L)
(31616) (00915) (009JO)

, Btt JtO 26

91? 6*» 2t

DJS-
TOTAL SOLVED

N'JTRITE MTHtTE
PLUS PLUS

NlTDATfc NITRATE
CM) (M)

DATE (MR/I) (MG/L)

7.5

7.0

AI.KA-
LTM1T Y

AS
CAC03
(MR/1, )

(OOU10)

173

320

TOTAL
KJFL-
DAHL
MIT»n»
GFK'
("')

(f*R/L)

5,0

-3,0

nis-
SPLVFO
C"LO-
«IOf
(CD
(MG/L)

(009U01

bfe

23

r>IS-
SOLVtO
K J E L .
NTTRO-
GE^
(N!)

(MG/L.)

,0

1.0

DIS
SOLVED
SILICA
(SIQ2)
(MG/L )

(00955)

10

21

TOTAL
Puns-
PHORUS 1
(P)

(MG/L)

2

32

DIS
SOLVED
SOLIOS
(RfcSI-
DUt AT
130 C)
(MG/L)

(70300)

506

aoB

DIS-
SOL-
vto-
PHOS- 0
'HQftUS
(P)

C M G/l)

11,9

1.5

DIS
SOLVED
SOLIOS
(TONS
PtH

AC-FT)
(70303)

.69

' .55

TOTAL
K&ANIC
CARBON

ea

It

SUS-
PEisOfcO
SOLIOS
(MG/L)

(70299)

5

201

OIL
AMD

(C) "GREASE
(MG/L) 1; M G/L)

(00630) (00631) (00625) (on*,23) (00665) (00e>66) (00680) (00550)

OFC
02... .IS .IS

MAS
1 "... .02 ,01

TnTAL
MTTRO-
Glj-N JK'
BOTTO"

MATtBt-
TIME AL (M)

DATE (Mg/Kf,)
(006P3)

DEC
02,.. 1130 10000

TOTAL
COPPtR

I ^
POTTQM
CA*

TEftl AL
DATE (U6/&)

(0! 0«3)

? p ?

T n T A i.
PHOS-
Pnnsus

£Kl PQT-
TPK Mfi.
TEPIAL
(MG/K6)
roof 6«)

92

TOTAL
LP" Al
TV

fOTTO"*
MA.

TFRI A(,
(UR/G)

(Oln=i2l

' .7

.78

TOTAj.
ALUMI-
MU M IN
BOTTOM
MA»

TERIAL
CI6/G)

(01 106)

5600

TOTAL
Ht&D'RY

I N

BOT TOM
** A ••
TfcM AL
(UG/G)

(71921)

.06

TOTAL
ARSENIC

IN
ROTTOf
MA-

TfePIAL
(nG/G)

(01003)

il

TOTAL f
1 1 *J C
to 1

«CTTO* 1
MA>

TtRI At
(UG/G)

(0109?) (

,OU

TOTAL
CADMiyn

I h
BOTTOi
y-A.

Tf-i^I AL
(UG/G)

(01 026)

2

1RGAM1C
CARBON
:N pnr.
'()« M».

TE»TA|.
(C)

( G / K i; )
0^«>«7)

21

TOTAL
CK»O-

>f I U K I f»

BOTTOM
vA>

TfeRIAL
(UG/G)

(01029)

.4

OIL
AND

GREASE
IN Ftpr-
TOf MA
TERIAL

(*<G/KG)
C 0 (J «i 5 S )

0

2

0'.., .0



774 ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 

445031093134004 - LONG MEADOW LAKE, SITE #4, AT BLOOMINGTON, MN--Continued

DEC. 2, 1975 
1130 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

1»000 CELLS/ML

.ORGANISM_NAME.

CHLOROPHYTA
.CHLOROPHYCEAE
..CHLOROCOCCALES
...OCCYSTACEAE
....ANKISTRODESMUS
....OOCYSTIS
..VOLVOCALES
...CHLAMYDOMONADACEAE
....CHLAMYOOMONAS
CHRYSOPHYTA
.BACILLARIOPHYCEAE
..CENTRALES
...COSCINODISCACEAE
.-...CYCLOTELLA
..PENNALES
...NITZSCHIACEAE
....NITZSCHIA
.CHRYSOPHYCEAE
..CHRYSOMONADALES
...MALLOMONADACEAE
....MALLOMONAS
EUGLENOPHYTA
.CRYPTOPHYCEAE
..CRYPTOMONIDALES
...CRYPTOMONODACEAE
....CRvPTOMONAS
.EUGLENOPHYCEAE
..EUGLENALES
...EUGLENACEAE
....EUGLENA
....TRACHELOMONAS
PYRRHOPHYTA
.DINOPHYCEAE
..PERIDINIALES
...GLENODINIACEAE
....GLENODINIUM

.COMMON_NAME. 

GREEN ALGAE

DIATOMS 
CENTRIC

PENNATE 

YELLOW-BROWN ALGAE

EUGLENOIDS 
CRYPTOMONADS

CELLS/ML

32
130

63

190

130

38

PER_CENT

3
12

18

12

DINOFLAGELLATES

250
130

63

24
12

NOTE! 0 - DOMINANT ORGANISM; GREATER OR EQUAL TO 15%
ANALYSIS METHOD: SEDGWICK-RAFTER CHAMBER » aoo-x MICROSCOPE
DIVERSITY INDICES* BASED ON ACTUAL COUNTS:

PHYL/DIV 1.777
CLASS 2.078
ORDER 2.555

FAMILY 2.55S
GENERA 2.999



ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 

445031093134004 - LONG MEADOW LAKE, SITE #4, AT BLOOMINGTON, MN--Continued

775

MAR* 10* 1976 
1300 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

16»000 CELLS/ML

.ORGANISM NAME

CHLOROPHYTA
CHLOROPHYCEAE
.CHLOROCOCCALES
..OCCYSTACEAE
...ANKISTRODESMUS
.VOLVOCALES
. .CHLAMYDOMONADACEAE
...CHLAMYDOMONAS
HRYSOPHYTA
BACILLARIOPHYCEAE
.CENTRALES
..COSCINODISCACEAE
...CYCLOTELLA
...MELOSIRA
.PENNALES
..CYMBELLACEAE
...EPITHEMIA
..FRAGILARIACEAE
...SYNEDRA
..NAVICULACEAE
...CALONEIS
...NAVICULA
...PINNULARIA
...STAURONEIS
..NITZSCHIACEAE
...NITZSCHIA
YANOPHYTA
MYXOPHYCEAE
.CHROOCOCCALES
..CHROOCOCCACEAE
...ANACYSTIS
.OSCILLATORIALES
..OSCILLATORIACEAE
...OSCILLATORIA

_COMMON NAME CELLS/ML PER_C

GREEN ALGAE

0

290 2

DIATOMS
CENTRIC

560 *
580 *

PENNATE

0

0
NAVICULOID

0
580 4

0
290 Z

4,300 27
BLUE-GREEN ALGAE

COCCOID

1*200 7
FILAMENTOUS

8*100 51

NOTE: D - DOMINANT ORGANISM; GREATER OR EQUAL TO 15%
L - LESS THEN 1%; MAY NOT HAVE BEEN ACTUALLY COUNTED 
ANALYSIS METHOD: SEOGWICK-RAFTER CHAMBER » 20o-x MICROSCOPE
DIVERSITY INDICES* BASED ON ACTUAL COUNTS:

PHYL/DIV 1.088
CLASS 1.088
ORDER 1.678

FAMILY 1.891
GENERA 2.014



776 ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS

DATE

DEC
02., 

MAR
10.,

445055093130305 - LONG MEADOW LAKE, SITE #5, AT BLOOMINGTON, MN 

WATER QUALITY DATA, WATfR YEAR OCTOBER 1975 TO SEPTEMBER 1976

TIME

1100 

l'J5Q

SPE 
CIFIC 
COM-
OUC T -
AMCE
(MICRO-

MHOS)

(000955

»4<

PH

(UNTTS)
(00000)

7.5

AIR
TEMPER
ATURE

(OEG C)
(00020)

s.o

TEMPER-
ATURU

(DEC C)
(00010)

.0

TUR-
eio-
ITY

(JTU)
(00070)

2

DIS
SOLVED
OXYGKM
fMG/L)

(00300)

12.1

P,R-
CENT

SATUK-
ATIOM

(00301)

es

79B 7.t .1 ,0 1.0

FECAL
COLI-
FORM
(COL.
PER

100 ML)

DIS
SOLVED
CAL
CIUM
(CA)

( M G/L )

DIS
SOLVED
SODIUM

f MA)
(MG/I.)

ALKA
LINITY

AS
CAC03
(Mi;/L)

DIS
SOLVED
CHLO-
HIDE
(CD
(MG/L )

(31616) (00915) (009-^0)

DEC
02... 

MAR
I"...

Bfl 

812

no
97

(009MO)

306

DIS
SOLVED
SILICA
(SI02)
(MG/L )

PIS-
SOLVED
SOLTOS
(RfcSI-
DUfc AT
1»0 C)
(MG/L )

( 70300)

DIS-
SDLVEO
SOLIDS
(TONS
PER

AC-FT)
(70303)

SUS
PENDED
SOLIDS
( M G/L)

(7U299)

8.3

12 519

• n
,71

DATE

DEC
"2... 

MAR
10...

TOTAL
NITRITE

PLUS
MlTPATE

(M)
(Mfi/L)

(00*30)

OIS-
SOLVtO
NITRUE

PLUS
MTfJATF

(M)

( MG/L)
(on<>31)

TOTAL
KJEL-
OAHL
MTPO.
GPM

(M)

(MG/L )
(00*?5)

DIS
SOLVED
KJEL.
MITPO-
Gf M

f Ki)

(Mfi/L )

(00623)

.12

.01

,10 

,01

TOTAL 
PHOS 
PHORUS 
(P)

OIS- 
SDL- 
Vf 0-
PHOS-

PHORUS 
(P)

TOTAL

CAf HI 

(t)

1.3 ."51

(OOfehfe)

.12

21

11

OIL
AND

GREASfc

(oobsu)

0

1

DATE

OFC 
02...

TIME

1100

roT&L
NITRO
GEN 1M
BOTTOM

MATfcPJ.
AL (N)

( MG/KG)
(00603)

TOTAL
PHOS
PHORUS

IM ^QT.
TOM MA
TERIAL

(^IG/KS)
(ftlhfeS)

fOTAt
ALUMI-
MUM IN
BOTTOM
CA-

TEPIAL
(UG/6)

(01108)

TOTAL
-RStfUC

IN
BOTTOM
MA
TERIAL
(UI5/G)

(01003)

TOTAL
CADMIUM

IN
BOTTOM
MA

TERIAL
(U&/G)

(01028)

TOTAL
CHRO

MIUM IN
BOTTOM
MA

TERIAL
(06/R)

(010i>9)

10800 110 3200

D4TE

TOTAL
COPPtR

IN
BOTTOM
MA-

TER t AI
(UG/6)

(010«3)

TOTAL
Lf AD
TN

BOTTOM
^ A •

TfcPJAL
(UG/G)

(Olft52)

TOTAL
MfcRCUHY

IN
80TTQ tf
MA

TE hi Al_
(UG/G)

(7192))

TOTAL
ZINC
IM

HQTTOM
MA

TERIAL
(ue/e)

(01093)

ORGANIC
CAR9QN

IN 60T-
TOM *A-
TtKIAL
(C)

(G/KK)
(00687)

OIL
AND

GREASE
IN BOT
TOM MA
TERIAL
(MG/KG)
(00553)

ioo 2100



ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 

445055093130305 - LONG MEADOW LAKE, SITE #5, AT BLOOMINGTON, UN—Continued

777

DEC. 3. 1975 
1100 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

4.400 CELLS/ML

.ORGANISM_NAME,

CHLOROPHYTA 
CHLOROPHYCEAE 
.CHLOROCOCCALES 
..OCCVSTACEAE 
...ANKISTRODESMUS 
..SCENEDESMACEAE 
...SCENEDESMUS 
HRYSOPHYTA 
8ACILLARIOPHYCEAE
.CENT9ALES 
..COSCINODISCACEAE 
...CYCLOTELLA 
.PENNALES 
..ACHNANTHACEAE 
...COCCONEIS 
..NAVICULACEAE 
...NAVICULA 
..NITZSCHIACEAE 
...NITZSCHIA 
..SURIRELLACEAE 
...SURIRELLA 
YANOPHYTA 
MYXOPHYCEAE 
.OSCILLATORIALES 
..OSCILLATORIACEAE 
...OSCILLATORIA 
..RIVULAPIACEAE 
...RAPHIDIOPSIS 
U6LENOPHYTA 
CRYPTOPHYCEAE 
.CRYPTOMONIOALES 
..CRYPTOMONODACEAE 
...CRYPTOMONAS 
EU6LENOPHYCEAE 
.EU6LENALES 
..EU6LENACEAE 
...EU6LENA 
...TRACHELOMONAS 

PYRRHOPHYTA 
OINOPHYCEAE 
.PERIOINIALES 
..GLENODINIACEAE 
...GLENOOINIUM

.COMMON_NAME. 

GREEN ALGAE

DIATOMS 
CENTRIC

PENNATE 

NAVICULOID

BLUE-GREEN ALGAE 

FILAMENTOUS

EUGLENOIDS 
CRYPTOMONADS

DINOFLA6ELLATES

CELLS/ML

130

350

860

iao 
lao

630

iao

370

iao

490

620
490

iao

PEH_CENT

3

6

19

. 3 

3

14

3

8

3

11

11

NOTE: D - DOMINANT ORGANISM* GREATER OR EQUAL TO lb%
ANALYSIS METHOD! SEDGKICK-RAFTER CHAMBER « 200-X MICROSCOPE 
DIVERSITY INDICES. BASED ON ACTUAL COUNTS: 

PHYL/DIV 1.851 
CLASS 3.173 
ORDER 2.588 

FAMILY 3.099 
GENERA 3.347



778 ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 

445055093130305 - LONG MEADOW LAKE, SITE #5, AT BLOOMINGTON, MN--Continued

MAR. 10» 1976 
1430 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

41,000 CELLS/ML

_ORGAN ISM_NAME_____

CHRYSOPHYTA
.BACILLARIOPHYCEAE
..PENNALES
...FRAGILARIACEAE 

L ....SYNEDRA
...GOMPHONEMATACEAE 

L ....GOMPHONEMA
...NAVICULACEAE
....NAVICULA 

L ....PINNULARIA
...NITZSCHIACEAE 

L ....NITZSCHIA
CYANOPHYTA
.MYXOPHYCEAE
..OSCILLATORIALES
...OSCILLATORIACEAE 

0 ....OSCILLATORIA
EUGLENOPHYTA
.CRYPTOPHYCEAE
..CRYPTOMONIDALES
...CRYPTOMONODACEAE 

L ....CRYPTOMONAS
.EUGLENOPHYCEAE
..EUGLENALES
...EUGLENACEAE 

L ....EUGLENA

.COMMON_NAME.

DIATOMS 
PENNATE

NAVICULOID

BLUE-GREEN ALGAE 

FILAMENTOUS

EUGLENOIOS 
CRYPTOMONADS

CELLS/ML

430

40,000

PER_CENT

98

NOTEi D - DOMINANT ORGANISMJ GREATER OR EQUAL TO 15%
L - LESS THEN 1%; MAY NOT HAVE BEEN ACTUALLY COUNTED
ANALYSIS METHOD: SEDGWICK-RAFTER CHAMBER » eoo-x MICROSCOPE
DIVERSITY INDICES, BASED ON ACTUAL COUNTS!

PHYL/DItf 0.118
CLASS 0.118
ORDER 0.118

FAMILY 0.138
GENERA 0.138,



ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 779

443935093163701 - MARION LAKE, SITE #1, AT LAKEVILLE, MN

UUALITY UATA, HATER YEAR OCTOBER 197 rj TO SEPTEMBER 1976

OATF

MAR

I!,,. 
JUN
SEP*"

DEPTH
nf

RfcStR-
TlMfc vnik 

TFT)

10(50 81

1200 21

1030 17

SPE 
CIFIC
CON-

ANCE 
(MICRO-

AIR
TEMPER- 
ATURL

UMPtR 
ATURE

MHOS) CUBITS) (DFG C) (DEG C)

TUR-
HID-
ITY

CJTU)

TftANS" 
PAR-
ENCY

CSECCHI
DISK)
CM)

Dis-
SQLVEU 
PXYGtN 
(«G/L)

S31

385

310

7.8

9,0

3.0

17.0

3. 1)

19.!

3 1,«0 7,7 

6 1,10 8,2

PfcR-
CENT

SATUR 
ATION

(7202'5) (0009b) COOUOO) f0002o) (OOOJO) (00070) COOQ78) (003003 COOJul)

MAR
K... 

JUN
25.., 

SEP

SOLVEI") 
CAL-

(CA) 

(00915)

30

DIS 
SOLVED

(NA) 

(00930)

11

AS 
CAC03

(00«10) (009UO)

DIS-
SOLVEO
CHLO-
RinE
(CL)
(MG/L )

DIS
SOLVED
SILICA
(RI02)
(MG/L)

DIS
SOLVED
SOLIOS
(RKSI-
DUfc AT
teo o
f MP/L )

DIS
SOLVED
SOL I PS
(TONS
PER
Ac-m

SUS
PENDED
SOLIDS
(MG/L)

TOTAL
NITRITE

PLUS
NITRATE

(N)
(MG/I. )

,9

(70300) (70305) (70299) (U063U)

.30

I7b

6 , Ih

6 .01

0 .03

DATE

MAR

11.., 
JUN

?5.., 
SEP

r>is-
SOLVEO

PLUS

(N)
(MG/L)

TOTAL 
KJEL- 
DAHL 
NITRO-
GtN 
(N)

DlS- 
&HLVEH

GEN
f(vi)

(MG/L)
(00611) (00625) (00023)

.96 

,73

.69

.61 

.58

TOTAL
PHng-

(P)

.00 

.06 

.Ob

,0? 

,00

CHLOK-A CHLOR-B
SOL-
VED-
PhO&-

PHQRUS
(P)

(Mti/l )

TOTAL
ORGANIC
CARBON
(C)

(MG/L)

OH
AMP;

GREASE
(MG/L)

PHYTO-
PLANK
TON

CHhOMO

SPECT,
(UG/L)

PMYTU-
PLANK*
ION

CHROMQ
SPfcCT,
(U6/L)

(00660) (0066U) (OOS50) (709bl)

n 6,9 3,4

DATE

MAR 

11...

TlMfc

1000

101AL

AL (Ml

(OObO J)

TOTAL
PHOS
PHORUS

IN ROT.
TOM MA
TERIAL

f Mfc/KG)
(OQ66 W )

TOTAL
ALUMI
NUM IN
BOTTOM
MA-

TERIAI
(UG/G)

(01 108)

TDTAL
ARSENIC

IM
BOTTOM
MA

TERIAL
(UG/G)

(01003)

TOTAL
CADMIUM

IN
BOTTOM
»Aw

TERIAL
(U6/G)

(0102B)

TOTAL
CHRO

MIUM IN
SOTTOM
MA

TERIAL
(UG/G)

(01029)

8700 1?

DAU

MAR
n.

TOT»L
COPPER

IN
BOTTOM
MA
TERIAL
(UG/G)

TOTAL
LFAD
TN

BOTTO"
MA-

TtRIAL
(UG/S)

TOTAL
MfcRCuRY

IN
BOTTOM
MA
TERIAL
(UG/G)

TOTAL
ZINC
IN

BOTTOM
MA.

TERJAL
(UG/G)

ORGANIC
CARBON

IN 80T.
TOM MA-
TEHIAL
(C)

(G/KG)

OIL
AN(>

GREASE
IN BOT
TOM MA
TERIAL

(M(i/KG)
(01043) (71921) (010933 (006S7)

SO



780 ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 

443935093163701 - MARION LAKE, SITE #1, AT LAKEVILLE, MN--Continued

*ATfR DUALITY DAU/HATFB VfcAR OCTOBtR 1V75> TO SEPHH&tH

TiME
DATE

DEPTH 
(FT)

PtR-
015- CENT 

SOLVED
ATUHfc OXYGlfc 

(DK& U (WG/U 
(00010) (OOJOO) (003M1)

n.,,
JUN
25.,, 

SfcP
1*.,,
15...
15...
15.,,

J.5

]030 
t03«,
joun

a,5
i.o
2,0 
fs.O

7.7

8.0 
ft.o 
6.0

a*
69

MAR. lit 1976 
1000 HOURS

IDENTIFICATION OF PHYTOPCANKTON 

3*400 CELLS/ML

.ORGANISM_NAME.

CHUOROPHYTA 
CMLOROPHYCEAE 
.VOLVOCALES 
..CHLAMYDOMONAOACEAE 
...CMLAMYOOMONAS 
HRYSOPHYTA 
CHRYSOPHYCEAE 
.CHRYSOMONAOALES 
..OCHROMONAOACEAE 
...OCHROMONAS 
YANOPHYTA 
MYXOPHYCEAE 
.CHROOCOCCALES 
..CHROOCOCCACEAE 
...ANACYSTIS 
UGLENOPHYTA 
CRYPTOPHYCEAE 
.CRYPTOMONIDALES 
..CRYPTOCHRYSIOACEAE 
...RHODOMONAS 
..CRYPTOMONODACEAE 
...CR^PTOMONAS 
EUGLENOPHYCEAE 
.EUGLENALES 
..EUGLENACEAE 
...TRACHELOMONAS

..COMMON_NAME. 

GREEN ALGAE

YELLOW-BROWN ALGAE

BLUE-GREEN ALGAE 

COCCOIO

EUGLENOIOS 
CRYPTOMONAOS

CELLS/ML

980

MO

1*800

380

110

PERCENT

11

3

NOTE! D - DOMINANT ORGANISMI GREATER OR EQUAL TO 15%
ANALYSIS METHOD: SEDGMICK-RAFTER CHAMBER , aoo-x MICROSCOPE 
DIVERSITY INDICES* BASED ON ACTUAL COUNTS:

PHYL/DIV 1.585
CLASS 1.659
ORDER 1.659 

FAMILY 1.768 
GENERA 1.768



ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 

443935093163701 - MARION LAKE, SITE #1, AT LAKEVILLE, MN--Continued

781

JUNE 25, 1976 
1200 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

5,200 CELLS/ML

.ORGANISM_NAME.

CHLOROPHVTA
.CHLOROPHYCEAE
..CHLOPOCOCCALES
...CHA9ACIACEAE
....SCHROEDERIA
...OCCvSTACEAE
....ANKISTROOESMUS
....OOCYSTIS
...SCENEDESMACEAE
....SCENEDESMUS
....TETRALLANTOS
..VOLVOCALES
...CHLAMYOOMONADACEAE
....CHLAMYDOMONAS
...PHACOTACEAE
....PHACOTUS
CHRYSOPHYTA
.BACILLARIOPHYCEAE
..CENTPALES
...COSCINOOISCACEAE
....MELOSIRA
....STEPHANODISCUS
..PENN4LES
...CYM8ELLACEAE
....EPITHEMIA
...FRAGILARIACEAE
....FRAGILAPIA
...NIT7SCHIACEAE
....NITZSCHIA
.CHRYSOPHYCEAE
..CHRYSOMONADALES
...OCHROMONADACEAE
....OCHROMONAS
CYANOPHYTA
.MYXOPHYCEAE
..CHROOCOCCALES
...CHROOCOCCACEAE
....ANACYSTIS
..OSCILLATORIALES
...NOSTOCACEAE
....ANABAENA
EUGLENOPHYTA
.EUGLENOPMYCEAE
..EUGLENALES
...EUGLENACEAE
....TRACHELOMONAS
PYRRHOPHYTA

.OINOPHYCEAE 

..PERIOINIALES 

...CERATIACEAE 

....CERATIUM

^COMMON_NAME. 

GREEN ALGAE

CELLS/ML

62

83

3,500
330

230

DIATOMS 
CENTRIC

PENNATE

YELLOW-BHOWN ALGAE

BLUE-GREEN ALGAE 

COCCOID

FILAMENTOUS 

EUGLENOIDS

DINOFLAGELLATES

P£R_CENT

66
6

310

580 11

NOTE! D - DOMINANT ORGANISM* GREATER OR EQUAL TO 15%
L - LESS THEN l«t MAY NOT HAVE BEEN ACTUALLY COUNTED
ANALYSIS METHOD: SEDGWICK-RAFTER CHAMBER , 2oo-x MICROSCOPE
DIVERSITY INDICES, BASED ON ACTUAL COUNTS:

PHYL/OIV 0.971
CLASS 1.027
ORDER 1.299

FAMILY 1.537
GENERA 1.871



782 ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 

443935093163701 - MARION LAKE, SITE #1, AT LAKEVILLE, MN--Continued

SfcP. 15, 1976 
1030 HOURS

IDENTIFICATION OF PHYTQPLANKTON

flo.ooo CELLS/ML

NAME COMMON NAME CELLS/ML PER CENT 

GREEN ALGAE
..CMLOROCOCCALES
...HYDPOOICTYACEAE 

• ....PEDIASTPUM 7,900 JO
...OCCVSTACEAE 

L ....ANKISTROOESMUS 0
..VOLVOCALES
...CHLAMYOOMDNAOACEAE

,,.DESMIDIACEAE PLACODERM
L ....STAURASTRUM 0 

CHRYSQPHYTA
,*ACILLA»IOPHYCEAE DIATOMS

CENTRIC

L ....CYCLOTfLLA 0

PfNNATE

0 
,.,,FRA6ILARIA 9,SCO 12

ALGAE

FILAMENTOUS 
...NOSTOCACEAE

L ,,,,ANA8AENA 0 
,. • • APMAMZOMENQN 7,300 9 
...OSCILLATORIACfAE

D ...."SCILLATOBU 5«,000 *8
EUGLENOIDS

ft - OO«INAMT O^GANISMI G»FATe» 0« EQUAL TO 15X
u « Less THEN ixi MAY MOT HAVE BEEN ACTUALLY COUNTED
ANALYSIS MtTHOOt SEDG^ICK.Pi^TFB CMAMg£R , 200-X MICROSCOPE 
DIVERSITY INDICES, BASFQ ON ACTUAL COU»JTSl

t.oio 
OPDFP i.ous 

FAMILY j,<i«.9



ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 783

444016093170302 - MARION LAKE, SITE #2, AT LAKEVILLE, MN 

QUALITY DATA, WATER YEAR OCTOBER 1975 10 SEPTEMBER 197ft

DATE

MAR
n ...

JUN
2«5...

SEP
15...

DATE

MAP
H..

JUN
25.,
SEP
15,.

OATf

MAR
it..

JUN
25..

SEP
15,,

SPE- 
CIMC TRANS- 

DEPTH CON- PAR- PER- 
OH DUCT- . AIR TUR- ENCV DIS" Cl-NT 

RES.EH- ANCE PH TEMPFR. TEMPER- BIO- (SfcCCHl SOLVED SATUR"
TJME VO'IR (Mir»o- ATu»t ATURE ITY DISK) OXYGEN ATION

(FT) MHOS) (UNITS) (DEG C) (DEG C) (JTU) (M) (WG/L) 
(72025) (00095) (OOflO") (00020) (00010) (00070) (00078) (00300) (00301)

1 100

1230

11«5

DIS
SOLVED
CAL
CIUM
(CA)

(M6/L)
(00915)

38

26

. 23

DIS
SOLVED

NITRITE
PLUS

NITRATE
(K!)

<*G/D
(00631)

. .13

. .01

. .00

9,0

8.5

7,0

DiS-
SOl VEO
80IMUM
(NA)

(MG/L)
(00930)

10

9,4

11

TOTAL
KJEL-
OAH).
NITRO
GEN
(N)
(MG/U

(00625)

.61

.76

,79

385

320

320

ALKA
LINITY

AS
CAtnj
(Mfe/L)

(00«10)

15fl

1 18

112

DIS
SOLVED
KJt-L,
NITRO-
GtM
(N)

(Mb/L)
(006g3)

.61

.55

.66

'.6

8.P

R.B

DIS
SOLVED
CHL.O-
RIDfc
(CL.)
(KG/L)

(009«0)

26

27

30

TOTAL
PHOS
PHORUS
(P)
(MG/U

(00665)

,00

,0«

,04

MAR. lit

3,0

24,0

17,0

DIS
SOLVED
SILICA
(SIO,»)
(MG/l)

(00955)

1.3

2,0

,8

DIS
SOL
VED.
PHOS

PHORUS
(P)

(MG/L)
(00666)

,00

.03

.02

1976

2,0

22,0

18.5

DIS
SOLVED
SOLIDS
(RESI
DUE AT
160 C)
(MG/L)

(70300)

208

195

IB!

TOTAL
ORGANIC
CARBON
(C)

(MG/L)
(00660)

6.8

12

9,2

1

1

3

ms-
•SDLVfrD
SOLIDS
(TONS
PER
AC-m
(70303)

.28

.25

.25

OIL
AND

GREASE
(MG/L)

(OOSSO)

1

— —

.»

»»

2,60

7,0

SUS
PENDED
SOLIDS
(MG/L)

(70299)

5

0

0

CHLOR-A
PMYTO-
PLANK.
TON

CHROMO
SPECT,
(UG/L)

(70951)

mm

».

38

3,8

9,1

7,«

TOTAL
NITRITE

PLUS
NITRATE

(N)
(MG/L)

(00630)

,13

,01

.02

CHLOR-B
PHYTO-
PLANK-
TON

CHROMO
SPECT,
(UG/L)

(70952)

•> V

V m

3.1

28

106

61

1100 HOURS

IDENTIFICATION OF PHYTOPUANKTON 

It 100 CEUUS/MU

.ORGANISM_NAME_________ .COMMON_NAME____ CEUUS/MU PER.CENT
CHRYSOPHYTA
CHRYSOPHYCEAE YF.UUOW-BROWN AUGAE
.CHRYSOMONADAUES
..CHROMUUINACEAE

D ...CHROMUUINA 490 46 
CYANOPHYTA BUUE-GREEN AUGAE
MYXOPHYCEAE
.CHROOCOCCAUES COCCOID
..CHROOCOCCACEAE
...ANACYSTIS 150 14
.OSCIUUATORIAUES FIUAMENTOUS
..OSCIULATORIACEAE

D ...OSCIUUATORIA 380 36 
EUGUENOPHYTA EUGUENOIDS
EUGUENOPHYCEAE
.EUGUENAUES
..EUGLENACEAE
...EUGUENA 38 4 

NOTES D - DOMINANT ORGANISM* GREATER OR EQUAU TO 15»
ANAUYSIS METHOD: SEDGWICK-RAFTER CHAMBER « 2oo-x MICROSCOPE
DIVERSITY INDICES. BASED ON ACTUAU COUNTS:

PHYU/DIV 1.186
CUASS 1.186
ORDER 1.617

FAMILY 1.617
GENERA 1.617



784 ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 

444016093170302 - MARION LAKE, SITE #2, AT LAKEVILLE, UN—Continued

QUALITY OAtA, *ATF» Vf.AR OCTQPER 197S TO SfcPTEMBfeR 1976

TOTAL

BOTTOM

TF-.RlAL 
(UG/0)

TOTAL

RPTTO"
MA.

TOTAL

IN
80TTO*

TFRIAL

MAP 
n...

TOTAL
ZINC
IN.

JUNE 35t 1976 
1230 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

13.000 CELLS/ML

ORGANIC
CARBON

IN SOT-

OIL
AK-0

GHEASE
POTTO* TOH MA- IN BOT- 

TfcRJAL TOM MA«MA 
TERIAL
tue/G)

(719211 (01093) C00667)

(C) TfcRIAL 
(G/KG) (MG/K6)

_ORGANISM_NAME.

CHLOROPHYTA
.CHLOROPHYCEAE
..CHLOROCOCCALES
...SCENEOESMACEAE
....CRUCIGENIA
....SCENEOESMUS
..VOLVOCALES
...VOLVOCACEAE

0 ....PANOORINA
0 ....PLEOOORINA 

CHRYSOPHYTA 
.BACILLARIOPHYCEAE 
..PENNALES 
...ACHNANTHACEAE

L ....COCCONEIS 
CYANOPHYTA 
.MYXOPHYCEAE 
..CHROOCOCCALES 
...CHROOCOCCACEAE 
....ANACYSTIS 
..OSCILLATORIALES 
...NOSTOCACEAE 
....ANA8AENA 
...OSCILLATORIACEAE

L ....OSCILLATORIA 
EUGLENOPHYTA 
.EUGLENOPHYCEAE 
..EUGLENALES 
...EUGLENACEAE

L ....EUGLENA
L ....TRACHELOMONAS 

PYRRHOPHYTA 
.OINOPHYCEAE 
..PERIOINIALES 
...CER4TIACEAE 
....CE"ATIUM

.COMMON_NAME. 

GREEN ALGAE

CELLS/ML

450
230

2t700 
7,800

PER.CENT

30
59

DIATOMS
PENNATE

BLUE-GREEN ALGAE 

COCCOID

FILAMENTOUS 

EUGLENOIDS

DINOFLAGELLATES

1,500

230

n

2

0

280

NOTE: o - DOMINANT ORGANISM; GREATER OR EQUAL TO is%
L - LESS THEN 1%; MAY NOT HAVE BEEN ACTUALLY COUNTED
ANALYSIS METHOD: SEOGHICK-RAFTER CHAMBER , zoo-x MICROSCOPE
DIVERSITY INDICES, BASED ON ACTUAL COUNTS:

PHYL/DIV 0.744
CLASS 0.744
ORDER 1.095

FAMILY 1.095
GENERA 1.795



ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 785

444016093170302 - MARION LAKE, SITE #2, AT LAKEVILLE, MN--Continued

WATER QUALITY DATA, »«TEP Y?»R OCTOBER 197s TO SEPTEMBER

TAL TOTALTOT*!_
NTTRO-
GEN IN

» ATtRI.
AL (Ni
(006031

PMOS- 
PMOBUS

1^ BOT.
T0« M4-

TOTAL 
ARSENIC 

MOM IK. IM 
BOTTOM ROTTOi-

(UC./G) 
(0110P)

(UG/G) 
(01003)

CADMIUM
IN

(UC/U) 
(01028)

1976

TOTAL
CHRO 

MIUM IM
BOTTOM 
KA»
T&RIAL
(UG/G) 

(01029)

HOP 5200

P. IS, 1976 
1145 HOU»S

IDENTIFICATION OF PHYTOPL4NKTON 

6,600 CELLS/«L

.ORGANISM_NAME___

CHLOROPHYTA
.CHLOROPHYCEAE
..CHLOROCOCCALES
...CHA9ACIACFAE
...,SCHROEOE»IA
...MYOPODICTYACFAE
....PEOIASTRUM

GREEN ALGAE

...OALMELLACEAE
n ....SPHAE^OCYSTIS

CHRYSOPHYTA
.8ACILLAOIOPHYCEAE
..CENTRALES
...COSCINOOISCACEAE
....CYCLOTF.LLA
.CHRYSOPHYCEAE
..CHRYSOMONAOALES
...OCHRQMONAOACEAF
....OLNO^RYON
....OCHBQMONAS
CYANOPHYTA
.MYXOPHYCFAE
..CHROOCOCCALES
...CHHOOCOCCACEAF
....ANACYSTIS 

n .....ANACYSTIS I*CE«TA
....ANACYSTIS
EUGLENQPHYTA
.CBYPTOPHYCEAE
..CPYPTOMONIOALES
. . .CPYPTOCHPYSIDACEAF.

n ,...CH»OOMOMAS

DIATOMS 
CENTRIC

YELLOW-BROWN ALGAE

9LUE-G9EEN ALGAE 

COCCOIO

EUGLENOIDS 
CPYPTQMONAOS

CELLS/ML

260

390

l.flOO 

130

190
64

3,300
390

1,100

PER.CENT

27

34
6

17

MOTES D - DOMINANT ORGANISE GREATER OR EQUAL TO 15%
ANALYSIS METHOD: SFDGWICK-RAFTER CHAM8E" , 200-X MICROSCOPE 
DIVERSITY INDICES, 8ASEO ON ACTUAL COUWTS* 

PWYL/OIV 1.730 
CLASS 1.785
OROER 2.094

FAMILY 2.1K9 
GENERA 2.2?1



786 ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS

444041093181303 - MARION LAKE, SITE #3, AT LAKEVILLE, MN

QUALITY OAT&, w«TF.R YEAR OCTOBER 1975 TO SEPTEMBER 1976

TIME

SEP
15... 1?15

DEPTH
OF

RESIR-
V01 R
(FT)

72025)

%s

6.0

a ,6

SPE 
CIFIC
co«»-
DMCT-
Ai^CE PH

( M T C R 0 •
MHOS) (UNJTS)
(000951 (ftQ'ino)

«v« 7 . u

25iO Q.r,

250 0,7

AIR
TE^PFR. TE^PER-
ATURf- ATURE

(l/EG C) (DEG C)
(000?0) (00010)

<*.* 2.0

26,0 23.0

17,0 17,5

TUP.
BIO-
I1Y

(JTU)
(00070)

3

t

a

TRAfdS-
PAR-
ENCY

(SECCHI
OISK)
(M)

(00078)

—

183

4.6

DIS
SOLVED
QXYGtN
(MG/L)

(OOJO'O)

.e'

10.2

e.s

PER
CENT

SATUR
ATION

(00501)

6

121

91

DATE

MAR

H ...
JU*'

?"?,,.
SEP
l^r..

DIS-
Sni_VEn
CAl-
CIU"
( C A )

( M G/L)
f 00915)

o3

16

16

01 8-
Sul vEC
St'DIUf

( WA )
(MG/L)

(00930)

9,5

9,6

12

DIS-
AL*A- SOLVED
LI-^ITY CKI.O*

AS RI^E
CAC03 (CLO
( M G/L) (MR/1 )

(OOaiO) (nosaO)

?50 17

97 ?1

9U ?5

DIS
SOLVED
SILICA
( S I P<?)
'("(./L)

(on<»5$)

6,«

a.?

1.3

018- 
SOt VED
SOLIOS
(RESI
DUE AT
1 SO C)
(*G/L)

(70300)

311

155

153

DIS
SOLVED '
SOLIOS
(TONS
PER

AC-FT)
(70J503)

,12

.21

.21

SUS
PENDED
SOLIOS
(«G/L)

(70299)

6

0

0

TOTAL
NITRITE

PLUS
NITRATE

(*)
(MG/L)

(00630)

.15

,01

.05

nis- TOTAL
SO! VfcD KJEL-

NITfcTTF HA HI,
PLUS NITWO-

VTTKAIF GEM
f N. ) ( N )

C M G/L) («G/L)

ois-

RJfcL, TOTAL
hit 1 Rfl. ^HOS-

Gt-N.' PMORUS
f (VI) f P)

(MG/L) r«r,/L)

DIS-
80L-
vgn-
PHOS-

PHORUS
(f)

(MG/L)

TOTAL
ORGANIC
CARt»OM
(C)

(MU/L)

OIL
AND

GRtASE
(MG/C)

CHLOR-A
PHVTO-
PLAIMK-
TQM

CHRO»"0
SPECT.
(UG/L)

CHLOR-8
PHYTU-
PLANK-
TQ N

CHRO^O
SPECT,
(UG/U)

(OOt.31) (0062S) (OflfcPJ) mo605) fOnh6fe) (006SO) (00550) (70951) (70952)

,15 1.7 l.t ,07 ,00 15

,01 ,«S ,K5 .0/1 ,04 16

TOTAL TfiTAL TOTAL TOTAL TOTAL TOTAL

G F N I w PHAROS MIC. I fj IM IN flu^lM
HOT TOM JM RQ T " RpTTiiM «OTTP»" "OTTQM BOTItlM

«ATtRI« TOM f«A. »*4. HA- MA- *A-
TlME A I, fN) TERlAl, Tf-RlAL TfcRlAL Tth'lAL TfcHIAt

OATE (Mfi/KG) (Mf;/Kf;) (Li(,/(,1 (l.lG/f,) (tlG/G) (OG/r,i)
(OP«>03) (nC6t?P) fOUOH) (0100?) (01028) (01029)

11,,, 1200 30300 62 tt?QP P <L 11

TOTAL
COPPER

JM
riOT TO M

w A —
T E R I A I
UJG/i-O
0 1 0 a 3 1

TOTAI
LFArt

T»

HQTTn«
M 4-

TF.PTAL
(Ur,/R1

(nine,?)

TOTAL
HgPCilRY

T^
f»OTTQ u

!»A-

TFBTAL
(i'G/6)

( 719JM1

TOTAL
ZI'JC

1H

o Cl T T P M
KA»

Tfc^i AL
(UG/G)

(01"93)

ORGANIC
CA^BP*'

IV ROT-
rnM *•*-

TtPT At

(C)
f G / K 1 1

U>0<?87)

OIL
AMD

GKCASE
IN MOT
TO f* c A -
TtRlAL

("(i/KR)
COnS5<)

DATE

11... 1? uu ,3 «6 '3?



ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 

444041093181303 - MARION LAKE, SITE #3, AT LAKEVILLE, MN--Continued

787

MAR. 11. 1976 
1200 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

4,300 CELLS/ML

.ORGANISM_NAME.

CHLOROPHYTA
.CHLOROPHYCEAE
..CHLOPOCOCCALES
...OCCYSTACEAE
....ANKISTRODESMUS
..VOLVOCALES
...CHL4MYDOMON4DACEAE
....CHLAMYOOMONAS
CHRYSOPHYTA
.CHRYSOPHYCEAE
..CHRYSOMONAOALES
...OCHROMONAOACEAE

0 ....OIM08RYON 
CYANOPHYTA 
.MYXOPHYCEAE 
..OSCILLATORIALES 
...OSCILLATORIACEAE 
....OSCILLATORIA 
EUGLENOPHYTA 
.CRYPTOPHYCEAE 
..CRYPTOMONIDALES 
...CRYOTOMONODACEAE 
....CRvPTOMONAS 
.EUGLENOPHYCEAE 
..EUGLFNALES 
...EUGIENACEAE 
....EUGLENA

D ....TRACHELOMONAS 
PYRRHOPHYTA 
.DINOPKYCEAE 
..GYMNODINIALES 
...GYMNOOINIACEAE 
....GYMNOOINIUM

r> ....GYROOINIUM 
..PERIOINIALES 
...GLENOOINIACEAF

0 ....GLENODINIUM

.COMMON_NAME__ 

GREEN ALGAE

CELLS/ML PER_CENT

YELLOW-SHOWN ALGAE

BLUE-GREEN ALGAE 

FILAMENTOUS

EUGLENOIDS 
CRYPTOMONADS

DINOFLAGELLATES

63

930

370

130

150
870

370
650

4
30

9
15

15

NOTE: D - DOMINANT ORGANISM; GREATER OR EQUAL TO 15%
ANALYSIS METHOD: SEDGWICK-RAFTER CHAMBER » zoo-x MICROSCOPE
DIVERSITY INDICES, BASEO ON ACTUAL COUNTS:

PHYL/DIV 2.003
CLASS 2.135
ORDER 2.541

FAMILY 2.541
GENERA 2.916



788 ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS

444041093181303 - MARION LAKE, SITE #3, AT LAKEVILLE, MN--Continued

JUNE 35, 1976 
1500 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

140,000 CELLS/ML

.ORGANISM_NAME.

CHLOROPHYTA
.CHLOROPHYCEAE
..CHLOPOCOCCALES
...CHARACIACEAE 

L ....SCHROEOERIA
...COELASTRACEAE 

L ....COELASTRUM
...HYOPOOICTYACEAE 

L ....PEOIASTRUM
...MICPACTINIACEAE 

L ....GOLENKINIA 
L ....MICRACTINIUM

...OCCYSTACEAE

....ANKISTROOESMUS 
L ....CHOOATELLA

... .DICTYOSPHAERIUM

....KIRCHNERIELLA

....OOCYSTIS 
L ....SELENASTRUM

....TETRAEORON

...SCENEDESMACEAE

....SCFNEDESMUS

..VOLVOCALES

. . . CML AMYDOMONADACEAE 
L ....CHLAMYOOMONAS

..ZYGNEMATALES

...DESMIDIACEAE

....COSMARIUM
CHRYSOPHYTA
.8ACILLARIOPHYCEAE
..PENNftLES
...NIT7SCHIACEAE
....NITZSCHIA
CYANOPHYTA
.MYXOPHYCEAE
..CHROOCOCCALES
...CHROOCOCCACEAE
.... AGMENELLUM
....ANACYSTIS 

L . ...GOMPHOSPHAERIA
..OSCILLATORIALES
...NOSTOCACEAE 

L . ...ANABAENA
....ANABAENOPSIS
....APHANIZOMENON
...OSCILLATORIACEAE
....LYMG8YA

0 ....OSCILLATORIA
EUGLENOPHYTA
.CRYPTOPHYCEAE
..CRYPTOMONIOALES
...CRYPTOMONOOACEAE 

L ....CRYPTOMONAS
.EUGLENOPHYCEAE
..EUGLENALES
...EUGlENACEAE

L . ...EUGLENA
L . ...TRACHELOMONAS

PYRRHOPHYTA
.OINOPHYCEAE
..PERiniNIALES 
...CER4TIACEAE 

L ....CERATIUM
...GLENOOINIACEAE

^COMMON_NAME. 

GREEN ALGAE

CELLS/ML

1,500

1,000 
7*100 
1.500

3,300

2,800

PLACOOERM OESMIOS

DIATOMS 
PENMATE

BLUE-GREEN ALGAE 

COCCOIO

FILAMENTOUS

EUGLENOIOS 
CRYPTOMONAOS

1,500

2,000
6,300

3,800
13,000

14,000

81,000

DINOFLAGELLATES

PER_CENT

0
3
9

10

57

..PERTOINIACEAE 

...PERIOINIUM

NOTE: D - DOMINANT ORGANISM! GREATER OR EQUAL TO 15%
L - LESS THEN 1%; MAY NOT HAVE BEEN ACTUALLY COUNTED
ANALYSIS METHOD: SEDGWICK-RAFTER CHAMBER , 2oo-x MICROSCOPE
DIVERSITY INDICES, BASED ON ACTUAL COUNTS!

PHYL/OIV 0.719
CLASS 0.724
ORDER 1.084

FAMILY 1.685
GENERA 2.467



ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 789

444843093090500 - MCCARTHY LAKE AT EAGAN, MN

**TFR QUALITY DAti, .U4TEP S OCTOBER 1975 TO SfcPTfMBE» 1976

DEPTH
OF

RtSfcK-
TIMfe VOIR

DATE <*T)
(72025)

26... ' 1200
APR
09... 1300 61,0

JUL
26... 1«50 2,0

AuG
25... 1330 1,0

SEP
2«... 1115 1,0

PfrP. ALKA-
Cfc^T LI^iTY

SATUR- AS
ATIOiv CAC ri3

DATE ffG/L)
(00301) (00«10)

26... 3 262
APR
09... 67 182

JUL
26, ,, 37

25... 50

«•«... 69

SPt-
CUIC
CON.
OUCT.
AMtF

(MT.CP.0-
MHOS)

(00095)

475

313

?.3Q

32"

311

nls-
SOLVEt)
OLO-
frTl<E
(CL)
(*&/u)

(009*0)

9.!

5,5

5.3

7 .?

7.0

PH

(OMT3)
rooaon)

7.2

7, a

9,5

7 £i

7,S

DIS-
SOI VF.O
SOLIDS
ftf^SI.
Dljf-: AT
teo o
(«f;/i )

(70300)

2 9U

213

121

162

172

TRAN-S-
PAR-

AIM TUR- ENCY
TEMPER. TEMPER- 810- (SECCHI
ATgBE ATURt 1TY 01SW)
(REG C) (OFG n (JTU) (M)
(1*0020) (00010) (00070) (000/8)

10,0 ,0 6 -•

1S.O 13,0 5 .9}

35.0 8S.O « .61

30,0 26,0 « ,30

)2. ft 12,0 -- .52

OIS-
DIS- TOTAL SOL^FO

SOLVED NlTHITf NiTTRlTE
SOLTDS SU5- PLUS PLUS
(TOMS PE^OtO l"IT*4Tt NITRATE
PER SOLIOS (M (M)

AC. FT) («<e/L) (w(i/L) (MG/L)
(70JJ03) (70299) (00630) (006S1)

,ao ia .02 ,o?

,29 17 .01 ,00

,U

.22

,?1

DIS
SOLVED
QXvGtN
(«G/L)

(00*00)

>s

6.7

3.0

a.o

7,2

TOTAL
KJEL"
DAHL
NJ1RO"

Gt w
(M)

((-G/L)
(00625)

• 3.7

,92

""

"-

..

TOTAL OIS" THTAU
SOLVED PHOS-

ORGANIC CHLOR-A CHtOR-B 
CAHBO^ PHYTO- PMVTO-

G?w I^ TOTAL
ROTTOM PHOS-

M*TFBI- PHORUS
AL (i^) (P)

DATE («r,/KG) (»<f;/Ll •
(00603) fu06»>5)

F ?6... «0^0 ,«1

0<?,., S300 ,08
JDL
?6... -- .20

AUG
25... -- ,?«

?»... — ,06

ORTHO, PwORUS TOTAL T'v 6OT-
PHOS- JNi HOT- ORGANIC TO" "A«
P(-rBI!S TQM V4» CAPbON TfcKIAl,
(P) TfRlAt (C) (C)

(HC./Ll fi^G/KG) (HG/L) (G/KG)
("0671) (00668) (006fiO) ( r,n feP7 )

.n, ?«n * 5 83

.00 ?«>0 9,<» 78

.. .. .. ..

"-

..

PLAN.K-
TO'w

CHHO^O
SPECT.
(UG/L)

(709S1 )

..

,_

78

a, 5

3.7

PLANK-
TOM

CMPO M O
SPtCT,
(ur,/i)

(70952)

..

mm

26

1.8

.0



790 ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 

444843093090500 - MCCARTHY LAKE AT EAGAN, MN--Continued

FEB. 26, 1976 
. 1300 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

40,000 CELLS/ML

..ORGANISM_NAME.

CHLOROPHYTA
CHLOROPHYCEAE
.CHLOROCOCCALES
..BOTRYOCOCCACEAE
...BOTRYOCOCCUS
..HYDRODICTYACEAE
...PEOIASTRUM
..OCCYSTACEAE
...ANKISTRODESMUS
...TETRAEORON
..SCENEDESMACEAE
...SCENEDESMUS
.VOLVOCALES
..CHLAMYDOMONADACEAE
...CHLAMYDOMONAS
.ZYGNEMATALES
..DESMIDIACEAE
...CLOSTERIUM
...STAURASTRUM
..ZYGNEMATACEAE 

•MOUGEOTIA
HRYSOPHYTA
BACILLARIOPHYCEAE
.PENNALES
..ACHMANTHACEAE
...COCCONEIS
..CYMBELLACEAE
...RHOPALODIA •
..FRAGILARIACEAE
...FRAGILARIA
...SYNEDRA
..NAVICULACEAE
...NAVICULA
...STAURONEIS
..NITZSCHIACEAE
...NITZSCHIA
YANOPHYTA
MYXOPHYCEAE
.OSCILLATORIALES
..NOSTOCACEAE
...CYLINDROSPERMUM
..OSCILLATORIACEAE
...LYNGBYA
...OSCILLATORIA
UGLENOPHYTA
EU6LENOPHYCEAE
.EUGLFNALES
..EUGIENACEAE
...EUGLENA
...TRACHELOMONAS 

PYRRHOPHYTA
DINOPHYCEAE
.GYMNODINIALES
..GYMNOOINIACEAE
...GYMNODINIUM

.COMMON_NAME. 

GREEN ALGAE

CELLS/ML

430

830

PLACODERM DESMIDS

DIATOMS 
PENNATE

NAVICULOID

SLUE-GREEN ALGAE 

FILAMENTOUS

EUGLENOIDS

DINOFLAGELLATES

210

1,700

420

35,000

420
210

1,000

PER_CENT

NOTE: D - DOMINANT ORGANISM; GREATER OR EQUAL TO is%
L - LESS THEN 1%; MAY NOT HAVE BEEN ACTUALLY COUNTED
ANALYSIS METHOD: SEDGWICK-RAFTER CHAMBER , zoo-x MICROSCOPE
DIVERSITY INDICES, BASED ON ACTUAL COUNTS:

PHYL/DIV 0.795
CLASS 0.795
ORDER 0.795

FAMILY 0.886
GENERA 0.901



ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 

444843093090500 - MCCARTHY LAKE AT EAGAN, MN--Continued

791

APR. 9, 1976 
1300 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

460 CELLS/ML

.ORGANISM_NAME.

CHLOROPHYTA
.CHLOROPHYCEAE
..VOLVOCALES
...CHLAMYDOMONADACEAE
....CHLAMYDOMONAS
CHRYSOPHYTA
.BACILLARIOPHYCEAE
..PENNALES
...NAVICULACEAE
....NAVICULA
...NITZSCHIACEAE
....NITZSCHIA
.CHRYSOPHYCEAE
..CHRYSOMONADALES
...CHROMULINACEAE
....CHRYSOCOCCUS
CYANOPHYTA
.MYXOPHYCEAE
..OSCILLATORIALES
...NOSTOCACEAE
....ANABAENA
EUGLENOPHYTA .
.CRYPTOPHYCEAE
..CRYPTOMONIOALES
...CRYPTOMONOOACEAE
....CRYPTOMONAS
.EUGLENOPHYCEAE
..EUGLENALES
...EUGLENACEAE
....EUGLENA
....TRACHELOMONAS
PYRRHOPHYTA
.OINOPHYCEAE
..PERIOINIALES
....PERIDINIACEAE
....PERIDINIUM

..COMMON_NAME. 

GREEN ALGAE

DIATOMS 
PENNATE 
NAVICULOID

YELLOW-BROWN ALGAE

BLUE-GREEN ALGAE 

FILAMENTOUS

EUGLENOIDS 
CRYPTOMONAOS

CELLS/ML PER_CENT

13

13 

Z6

OINOFLAGELLATES

140

13

26
130

38

31

6
88

NOTE: D - DOMINANT ORGANISM; GREATER OR EQUAL TO 15%
ANALYSIS METHOD: SEDGWICK-RAFTER CHAMBER . zoo-x MICROSCOPE
DIVERSITY INDICES. BASED ON ACTUAL COUNTS!

PHYL/DIV 1.978
CLASS 2.331
ORDER Z.331

FAMILY 2.408
GENERA Z.6Z4



792 ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 

444843093090500 - MCCARTHY LAKE AT EAGAN, MN--Continued

JULY 26* 1976 
1450 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

180*000 CELLS/ML

..ORGANISM_NAME.

CHLOROPHYTA 
CHLOROPHYCEAE 
.CHLOROCOCCALES 
..OCCYSTACEAE 
...OOCY5TI5 
..SCENEDESMACEAE 
...5CENEDE5MU5 
.ULOTRICHALES 
..ULOTRICHACEAE 
...BINUCLEARIA 
...ULOTHRIX 
.ZYGNEMATALES 
..DESMIDIACEAE 
...C05MARIUM 
...EUA5TRUM 
HRYSOPHYTA 
BACILLARIOPHYCEAE 
.CENTRALE5 
..COSCINODISCACEAE 
...CYCLOTELLA 
.PENNALES 
..NITZ5CHIACEAE 
...NITZSCHIA 
YANOPHYTA 
MYXOPHYCEAE 
.CHROOCOCCALES 
..CHROOCOCCACEAE 
...ANACY5TIS 
.05CILLATORIALES 
..NOSTOCACEAE 
...ANABAENA 
..OSCILLATORIACEAE 
...LYNGBYA 
...OSCILLATORIA

.COMMON_NAME. 

GREEN ALGAE

CELLS/ML

970

970

5,600

PLACODERM DESMIDS

DIATOMS 
CENTRIC

PENNATE

BLUE-GREEN ALGAE 

COCCOID

FILAMENTOUS
37,000

4*900

3*900 
130*000

PER_CENT

15

2
75

NOTES D - DOMINANT ORGANISM* GREATER OR EQUAL TO 15%
L - LESS THEN 1%» MAY NOT HAVE BEEN ACTUALLY COUNTED 
ANALYSIS METHODS SEDGWICK-RAFTER CHAMBER * 300-X MICROSCOPE 
DIVERSITY INDICES. BASED ON ACTUAL COUNTS: 

PHYL/DIV 0.336 
CLASS 0.336 
ORDER 0.994 

FAMILY 1.177 
GENERA 1.396



ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 

444843093090500 - MCCARTHY LAKE AT EAGAN, MN--Continued

793

AUG. ?5» 1976 
1330 HOURS

IDENTIFICATION! OF PHYTOPLANKTON

40,000 CELLS/ML

CHLO»OPHYTA

..CHLO^OCOCCALES 

...HVOWOOICTYACEAF

...SCENEDESMACEAF 

....SCENEOtS^US

...VOLVOCACEAF

..7VGNEMATAI.ES 

...OESMIOIACFAE

I . ...COSMARTUM 

I. ....EUASTW'JM

CHOYSOPHYTA 
.BACILLARIOPHYCEAE

L ....MAVICULA

.CH3YSOPHYCEAE

...CWROOCOCCACEAE

..OSCILLATES I AL

...-JOSTOCACEAE

....AMAHAF.NJA
'. « •

...OSCILLATOOIACE4F

') ..

.E'JGLENOPHYCEAF 

..FIIRLENALFS

...Fnf3LEMACE*E

COMMON_NAME__ 

ALGAE

PLACOOEOM OESWIOS

TOTALS

MAVICULOID

TOTALS 

ALGAF

TOTALS

8LUE-MEEM ALGAE 

COCCOIO

FTLAMFMTOUS

El'GLENOIOS 
COYPTO^ONADS

TOTALS

TOTALS

CELLS/ML

560

640

.122.
320

79

1.300

3,300

TOTALS 36.000

PERECENT

11 
7A 
96

79
_2 

0

NOTE: n - OO^INANT ORGANISM? r,»EflTFR OP FOUAL TO l^>*
L - LESS THFN 1*: "AY 'JOT HAVE BEEN ACTUALLY COUNTED
ANALYSTS MFTHOO: S'-DGWICK-WAFTFP cHAMdE^ » <foo-x MICROSCOPE

wniCES, BAS^O OM ACTUAL COUNTS:

CLASS 0.i?*-4
O^nFR 0.4?6

FAMILY 0.^77



794 ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 

444843093090500 - MCCARTHY LAKE AT EAGAN, MN--Continued

P. 28. 197* 
1115 HOURS

IDENTIFICATION OF PHYTOPLANKTON

19.000 CELLS/ML

....SCENF.OESMIIS 

..ZYGMF.MATALES

...ZYGNE^ATACEAF 

....MOUGEOTIA

CHRYSOPHYTA
.SACTLLARI">PHYCFAF
..PFNMALFS
...ACH^ANT-HACEAE
....COCCONFIS
...CYMSELLACEAF

I ....EPITHFMI4
i. ....PHOPALOOIA 

...FPAGILAPIACF.AF

...MAVICULACFAF

....^AVICULA

...MITZSCHUCEAF

.CHPYSOPHYCEAF 
-IAQA 
'l ADAGE AF

-COMMON_NAME. 

G=EFN ALGAE

CELLS/ML PERCENT

DESMIDS

TOTALS

130

MAVIC'lLOID

8
—i 
11

TOTALS

ALGAF

?40

130

P.OOO

__I2P.

0 
0

1

1

11

~8

CYA'-JOPHYTA 
.VYXOPHYCEflF.
..CHOOOCOCCALFS 
...CH^OOCOCCACEAF

ALGAE

....ACJACYSTIS 

..OSCIIIATCVI

...MnSTOCACFAE

•"> ....OSCTLLATOPIA

.C^VPTOPHYCEAF

COCCOID

FTLAMFNITOUS

FMGLEMOIOS

TOTALS n.noo

TOTALS

69

—I 
2

iOTF: 0 - 00M TNAMT OPGAMTSM! GPEATEP OR FOUAL TO lb%
L - LESS THFM i*: WAY VOT HAVE BEE^ ACTUALLY COUMTF.D
ANALYSIS '-IFTHOO: SFDGWICK-PAFTF.R CHAMBER . 200-X MICROSCOPE 

INDICES, BASEO ON ACTUAL COUNTS: 
"HYL/niV 1.374 

CLASS 1.274 
OPOFR 1.641

FAMILY 1.90*
GENERA 1.977



ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 79-5 

444209093183701 - ORCHARD LAKE, SITE #1, AT LAKEVILLE, MN

»ATFR niijALITV OAT*, **TFR YEAP OCTfiBiB 1975 TO SEPTEMBER 1976

OB,, , 
JlJM

If1 ...

CIFIC
PEPTM CCM-

nF QUCT-
RFSf-p. ANC€

TI«f. vnjp (MCWQ-
( c T ) M H n S ) ( U !

(7P-VS) (orlops) ITH

0930 ?7 «2o

101S 3" «25

11 "0 23 3oP

DIS-
SfiLVt^ HTS- AL*A-
CAL- suLvto LI^ITY
ciu" s<jon> M AS
(C*) ( NJA) C Ate1 3
(MG/D ffs/D (**G/L)

(OOQtS) (00030) (00«10)

35 tfe 1?*

3? 19 1 53

21 •' H3

nis- TOTAL DIS
SOLVED KJH,- SOLVED

Nl f PI Tf DAHL R .'tL,
PLUS K'lTRO- ;vtTwij«

MJTRATf; Gf-N, GtM
f Ix ) ( !•, ) f N )

C^t/L ) (KG/I ) ("G/L5
(HC«)3n (0062SJ (006231

,19 l.o 1,2

,01. ,7.5 ,b<

'" '" "'

TP.1 At
NITRO-

TRAM$>
PAR- PE«-

AIR TUR- EMCY ois- CENT
PH TfPEH- TEMPF.P. BID- (SfCCHI SOLVED SATUR-

ATUPE ATURF ITY DISK) OXYGEN ATION
•UTS) COFG D (n£G O (JTU) (M) (MB/L)
:w)00) (000?0) (00010) (011070) (00078) (OOiOO) C003Q1)

T.b .fr.O «,0 t -- 6,7 5^

s.% ?0,0 ?1,0 1 ?,7» 8.) 93

o,^ 1*1,0 20.0 u 2.9U 7.9 88

DIS"
HIS- SOLVED OIS- TOTAL

SOLVED ^IS- SOLIDS SOLVED MTHITE
OLD- SOLVED (»ESI- SOLIDS SUS- PLUS
pint SILICA Due AT (TtiNs Ptwuto NITRATE
(CD (ST02) 1«JO C) Pf-R SOLIDS («)
(HG/L) C M G/L) (MG/L) AC-l-T) C^G/L) (MG/L)

fnnquo) f00955) (70300) (70303J (70299) (00650)

37 1.1 23« ,32 1 .21

«*> 3.1 <?^<? ,34 0 .01

«9 ?,3 S1<? .^R 10 ,17

ois- CHLOS-A Cni.oH-e
SOL- PHYTO- PHYTO-

TdTAL Vt^1 - TOTAL PLANK« PLANK-
Phns» Puns- ORGANIC OIL TQM TON
PnnRUS PMIJRUS CARHOM AMD C H KOMD C^ROMQ
(P) (P) (C; GRfcASE S^tCT, SPtCI.

(i";/L) (MG/L) C^'»/L) ("G/L) (UG/I ) (UG/L)
fOOfebS) (OOhhfi) (006S<0) (OOS50) (7o9bl) (/Ovid).

,07 ,00 10 0

,oa .02 9.^

.03 ,01 H -- l.d .0

TPTAL TDTAL TOTAL TOTAL TOTAL
P«OS- ALO^I- APStNIC CAD«K'H CHRC-

BDtTOM 1* »cr- (jnTT(J» mjTTO« BOTTOM
"ATtCI- TO" MA. HA- MA- "A- fA«

TIwE A| l?*1 T^DIAL TrwTAL TERTAt T£wIAI
OATE (Mc/Kfo f«r,/KG) (UG/io fuG/o (UG/I;

([/OfeOO fOp^^8) (011 Oh) (^1005) (niiijj*) (010291

MAR 
08,,, 0930 ^30n 39 45HO Si 1

TOTAL TOTAL THTAL TOTAL ORGAMJC OIL 
CnppfcR LFAO ^tRC'JKY £IiMC CAWHOM ANL>

bOTTQw POTTtiH rtOTTO" *nT1()r> TO M "A- IM MQT-
•'A- M/i. «A- fA- TF.K'JAI. Uf^A-

TfRlAl Tt£?T*L TtRTAL Tt-R.JAU (C) TI-RJAL
HATE (uG/tii rur./r,) CJR/G) f.iG/r,) (t/nr,) ("i^/KC,)

(010431 (OJ052) (71921) (nlQ95) (00687) '



796 ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 

444209093183701 - ORCHARD LAKE, SITE #1, AT LAKEVILLE, MN--Continued

riJAlITr uiU, wiTf* rMR OrUirtlP TO StPTtMHt" !97b

OIS-

501 vto

DATE

OB, 

oft,
OB. 
0", 
OK,

J(JM

SfP* 

10.
l f',

T l^fc"

09^u
09J<?

09^
09S(5
n9«0

101'j

1 1 0 0
1 101
1 10?
) 103
1 loi
11(.5
1 Id f>
1 In 7
1 106

r.t PTH
CM)

( 0 0 0 1 ? J

,1
s.o

IS
?'l
?7

a.s
i ,n
3.0
b.il
9,0

) f
1 S
1 h

?)
?3

AlljKt

fDEG C)
( 0 00 1 0 ) (

4,r.
0,0

«.()
tt, 0
a.n

»1.n

j> » , 0
1 9.S
19, n
] 9,0
19,0
19.0
19,0
19,11
1<*,0

nXY(»fc»J
(«(>/L )
(Mi* 10)

fi, /
6.b

«?!»
,9
• *

a, 1

/,9
7.9
7,4
7.7
6,?
7.9
7,9
7 ,!>
7,6

ATK'f,

(00.40) )

93

90

87

MAR. 8* 1976 
1030 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

1.300 CELLS/ML

.ORGANISM_NAME.

CMRYSOPMYTA 
BACILLARIOPHYCEAE 
.CENTRALES 
..COSCINODISCACEAE 
...CYCLOTELLA 
CHRYSOPHYCEAE 
.CHRYSOMONAOALES 
..OCHROMONAOACEAE 
...OCHROMONAS 
UGLENOPHYTA 
CRYPTOPHYCEAE 
.CRYPTOMONIOALES 
..CRYPTOCHRYSIDACEAE 
...CHROOMONAS 
..CRYPTOMONOOACEAE 
...CRYPTOMONAS

_COMMON_NAME.

DIATOMS 
CENTRIC

YELLOW-BROWN ALGAE

EUGLENOIOS 
CRYPTOMONAOS

CELLS/ML

110

750

270

110

PER.CENT

61

2Z

9

NOTEi 0 - DOMINANT ORGANISM! GREATER OR EQUAL TO 15%
ANALYSIS METHODS SEDGWICK-RAFTER CHAMBER t 200-X MICROSCOPE 
DIVERSITY INDICES* BASED ON ACTUAL COUNTS! 

PHYL/OIV 0,887 
CLASS 1.265 
ORDER 1.265 

FAMILY 1.527 
GENERA 1.S27



ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 

444209093183701 - ORCHARD LAKE, SITE #1, AT LAKEVILLE, UN—Continued

797

JUNE 25, 1976 
1015 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

3,600 CELLS/ML

..ORGANISM_NAME.

CHLOROPHYTA
.CHLOROPHYCEAE
..CHLOOOCOCCALES
...CHA"ACIACEAE
....SCHROEOERIA
...OCCYSTACEAE
....OOCYSTIS
....TETRAEORON
...SCENEOESMACEAE
....CRUCI6ENIA
....SCENEOESMUS
..VOLVOCALES
...CHLAMYDOMONADACEAE
....CHLAMYDOMONAS
...PHACOTACEAE
....PHflCOTUS
,.ZVGN€MATALES
...OESMIDIACEAE
....COSMARIUM
CHRYSOPHYTA
.BftCILLARIOPHYCEAE
..CENTPALES
...COSCINODISCACEAE
....CYCLOTELLA
..PENNALES
...ACHNANTHACEAE 

L ....ACMNANTHES
...CYMRELLACEAE
....EPITHEMIA
...FRAGILARIACEAE
....ASTERIONELLA 

L ....FRAGILARIA
...NITZSCHIACEAE 

0 ....NITZSCHIA
.CHRYSOPHYCEAE
..CHRYSOMONAOALES
...OCHROMONADACEAE
....CHRYSOXYS
CYANOPHYTA
.MYXOPHYCEAE
..CHROOCOCCALES
...CHROOCOCCACEAE
....ANACYSTIS
..OSCILLATORIALES
...OSCILLATORIACEAE 

0 ....OSCILLATORIA
EUGLENOPHYTA
.CPYPTOPHYCEAE
..CRYPTOMONIOALES
...CRYPTOCHRYSIOACEAE
....CHOQOMONAS
...CRYPTOMONODACEAE
....CRYPTOMONAS
.EUGLENOPHYCEAE
..EUGLENALES
...EUGLENACEAE
....TRACHELOMONAS
PYRRHOPHYTA
.OINOPHYCEAE
..PERiniNIALES
...CERATIACEAE 

L ....CERATIUM

..COMMON_NAME. 

GREEN ALGAE

PLACOOERM OESMIDS

DIATOMS 
CENTRIC

PENNATE

YELLOW-BROWN ALGAE

BLUE-GREEN ALGAE 

COCCOIO

FILAMENTOUS

EUGLENOIOS 
CRYPTOMONAOS

CELLS/ML

20

120
40

81
81

40

120

61

40

120

40

590

120

160

1,700

20

160

20

PER_CENT

16

5 

4B

OINOFLAGELLATES

NOTE! D - DOMINANT ORGANISM; GREATER OR EQUAL TO 15%
L - LESS THEN 1%» MAY NOT HAVE BEEN ACTUALLY COUNTED
ANALYSIS METHOD: SEDGWICK-RAFTER CHAMSES , 20o-x MICROSCOPE
DIVERSITY INDICES, BASED ON ACTUAL COUNTS:

PHYL/DIV 1.646
CLASS 1.B18
ORDER 2.313

FAMILY 2.693
GENERA 2.775



798 ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 

444209093183701 - ORCHARD LAKE, SITE #1, AT LAKEVILLE, UN—Continued

P. in,
1100

TPE'JTIFICITION OF PHYTQPLANKTON 

180,000 CELLS/^L

..'10CYCTACEAF 

...OICTYOSPHA 

...0 )CYSTIS

...°HACOT>IS

...COSCIMOOISCACFflf:

. . . ACHMAN'MACFAF. 

....COCCOWKIS

,MYXOPHYCFuF_

...-IOSTOCACF.AF 

.... AVA8AFMA 

....APHANI /QMF

_COMMON_NAME. 

AUGAF.

DIATOMS

CHCCOTO

OESMIOS
TOTALS

CElLS/ML

7.400
920

TOTALS ?,800 

ALGAE

150,000

1 ,300 

TOTALS 160.000

E'lGLEN'OIDS

PERCENT

—P. 
1

87

1 
~93

TOTALS 130

MOTE: o - TO-HNAMT ORGANISM: G»EATF» oe EQUAL TO 15*
L - LESS T^FM 1*: --'AY VOT MAVE PFEN ACTUALLY COMMTED 
ANALYSIS MPT^OD: SEDGriTCK-^AFTFP C^AM^F^ , 200-X MICROSCOPE 

OM ACTIIAL COUMTS:
0.403

CLASS n.403 
OWOEP 0.741



ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 

444151093184602 - ORCHARD LAKE, SITE #2, AT LAKEVILLE, MN 

QUALITY DATA, «AT(-« YEAR OCTOBER ! 975 TO SfePTe«etH 1976

799

SPE
CIFIC

DEPTH COM-
nF DUCT- AIR

RESER- AMCE PH TEWPE»- TE M

TWANS-
PAR. PEH-

TUR- fc^CV PIS- CENT
Pf.R- PJD- (SECCHI SOLVfcO SATgR-

Tt«fc VOIR ("ITC'RO- ATuPE ATURF
OATF

OR...
JIJN
25...

SFP

OATF

08...
JUM
25...

StP
10...

DATE
'

MAR
o*,..

V j?5...
StP
10...

TIMF

(FT) *HOS) (UNITS) (DFG C1 (HE
(72025) (OOQ95) C00«00) (000?0) (00

1030 7,0 36" ;,h -6,0

10^5 6,0 u<!n *,h 20.o

1000 «>,5 30S 9.3 16,0

ois- OTS-
SOLVED ois- ALM- SOLVED OTS-
CAL- SOLVED LINTTY r*-i 0- SOLVEO
tlU* SOPlUf A S BT.OE SILILA
(CA) («)AI CAcns (ci) (Sio2)

(^G/L) (*G/L) (i"t>/L) fG/L) (""^/Ll
(0091b) (00930) (OOtlO) (Ofioiid) (0095's)

32 Ib 1?7 ^5 1.?

36 19 133 ~a* 3.2

1« 31 7« a7 1.1

OIS- TOTAL DIS- DIS
SOLVED KJEL- SOLVED SOL-

NITWIIf-' DAHL KJtl.. TOTAL Vt;'-
PLUS ^IT«Q- NiH^O- PHOS- PHHS-

\ITRATF GEM GtKi Pnfl«US PHQWUR
CM) (N) (M) (P) (PI

("G/Ll (^G/L) ("t/L) ft-C/L) («G/L1
f0063l) (00625) (tOB?31 (0066S) f00666)

.2^ 1 .« 1.3 .0/1 ,00

,01 ,73 ,t>5 ,04 ,02

,01 ,88 ,S« .07 ,0«

TOTAL TOTAL TOTAL TOTAL TOTAL
NTTRO- ALU«I- ARStMIC C*OMIUM CHSO-
GE'"!''-1 MUMIN IN TM M IU M tN
HOTTIJM BOTTOM hOTTO" POTTO" POTTO**
MATERI- MA. fc'A. hA- HA-
AL (^1 TtRIAu TFKIAL TtejAL TEHIAL
(MR/KG) (UG/G) (UG/&5 fUG/G) (UR/6)
(OOfeOil (0110?) (01003) (01P28) (010?9)

ITV 0!SK) OX VGfcNi AT ION
G C) (JTU) (*) (MS/L)
"10) (00070) C0007B) (00300) (00301)

1.0

?j ,0

18.0

SL'LvfeU
SOLIDS
(RESI
DUE AT
180 C)
( M G/L )

(70300)

<M5

2ua

TOTAL,
0 R U * K| I C
CARrtfjM
(C)

fM&/L)

C006HO)

8,u

11

13

TOTAL
CQPPEfc

IN

0 --

1 l,f»0

RIS-
SOLVfcO
SCIIOS SUS-
(TC^S PtMDEO
Pfr« SOLIQS

AC-FT) (f«/L)
(70303) (70299J

,29 o

.33 5

PMYTQ.
PLANK.

OIL to-
A"JO CHWO«O

G»tASE SPECT.
(^&/L) (UG/L)

(00550) C7Q9S1)

0

-- -.

5.5

TOTAL TOTAL
i LEAD MERCURY

IN IN
BOTTOM fctOTTO* BOTTOM
MA-

TtRIAL
(UG/G)

(Ojoas)

MA- "A-
TEklAL TtRIAL
(UG/t>) (UG/G)

(01052) (71921)

8,5

9.2

TOTAL
MTHlTfc

PLUS
MITKATE

('«)
(MG/L)

(OOftSO)

.31

.03

.01

PHYTO-
PCANH-

l o r j
CMRflMQ

SPfcCT.
(UG/L)

(70952)

'

..

,7

TOTAL
ZINC
IN

BOTTOM
hA-
TEHIAL
CUG/G)

(01093)

6d

106

97

OIL
AND

GHEASfe.
IN BOT
TOM f»A-

TtRIAL
(MG/KG)
(00553)

5700 12 2? .0



800 ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 

444151093184602 - ORCHARD LAKE, SITE #2, AT LAKEVILLE, MN--Continued

MAR. 8. 1976 
0930 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

880 CELLS/ML

_ORGANISM_NAME______

CHLOROPHYTA
.CHLOROPHYCEAE
..CHLOROCOCCALES
...CHAOACIACEAE
....SCHROEDERIA
...OCCYSTACEAE
....ANKISTRODESMUS
....OOCYSTIS
..VOLVOCALES
...CHLAMYDOMONADACEAE
....CHLAMYOOMONAS
CHRYSOPHYTA
.BACILLARIOPHYCEAE
..CENTPALES
...COSCINODISCACEAE
....CYCLOTELLA
..PENNALES
...FRAGILARIACEAE
....ASTERIONELLA
....FRAGILARIA
...NAVICULACEAE
....NAVICULA
.CHRYSOPHYCEAE
..CHRYSOMONADALES
...OCHROMONADACEAE
....OCHROMONAS
EUGLENOPHYTA
.CPYPTOPHYCEAE
..CRYPTOMONIDALES
...CRYPTOCHRYSIDACEAE
....CHROOMONAS
...CRYPTOMONOOACEAE
....CRvPTOMONAS
.EUGLENOPHYCEAE
..EUGLENALES
...EUGLENACEAE
....EUGLENA
....PHACUS
....TRACHELOMONAS
PYRRHOPHYTA
.DINOPHYCEAE
..PERIOINIALES
...GLENODINIACEAE
....GLENODINIUM

.COMMON_NAME. 

GPEEN ALGAE

CELLS/ML

DIATOMS 
CENTRIC

PENNATE

NAVICULOID 

YELLOW-BROWN ALGAE

EUGLENOIOS 
CRYPTOMONAOS

bOO

28

110

PER_CENT

56

12
0

28

DINOFLAGELLATES

170

NOTE: D - DOMINANT ORGANISM; GREATER OR EQUAL TO 15%

L - LESS THEN 19U MAY NOT HAVE BEEN ACTUALLY COUNTED
ANALYSIS METHOD: SEDGWICK-RAFTER CHAMBER » 20o-x MICROSCOPE
DIVERSITY INDICES. BASED ON ACTUAL COUNTS:

PHYL/DIV 1.451
CLASS 1.451
ORDER 1.857

FAMILY 1.857
GENEPA 1.920



ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 

444151093184602 - ORCHARD LAKE, SITE #2, AT LAKEVILLE, MM- -Continued

801

.CHLO^OPHYCEAE

SFP. 10,
1000 HOURS

IDENTIFICATION OF PHYTOPLAMKTOM 

41,000 CELLS/ML

____________ _COMMQN_NAME__

GPEEM ALGAE

..OOCYSTACEAE 

...OICTYOSPHAERIU^

...OOCYSTIS

...CRUCIAN I A

...SCENEOESMUS

.VOLVOCALFS
, .CHLAMYOOMONADACFAE

..PWACOTACEAE

I . ...COSM4RTUNI

..COSCIMOniSCACEAF 

...CYCLDTFLLA

..."HI/OSOLFNIA 

.PFNNALES

.CHJYSOPHYCEAE

. .Ci-iPYSOMONADALES

CEl LS/ML

1,100

PLACOOERM DESMIOS

TOTALS TTJoo" 

DIATOMS

MAVICULOID

TOTALS 

YFLLOW-8HOWN ALGAr

TOTALS

PEH_CENT



802 ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 

444151093184602 - ORCHARD LAKE, SITE #2, AT LAKEVILLE, MN--Continued

JUNE 25, 1976 
0930 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

1,700 CELLS/ML

.ORGANISM_NAME_____

CHLOROPHYTA
.CHLOROPHYCEAE
..CHLOPOCOCCALES
...CHAPACIACEAE
....SCHROEDERIA
...OCCYSTACEAE
....CLOSTERIOPSIS
....OICTYOSPHAERIUM
....OOCYSTIS
....OUADRIGULA
....TETRAEDRON
...SCENEDESMACEAE
....CRUCIGENIA
..VOLVOCALES
...CHLAMYDOMONADACEAE
....CHLAMYDOMONAS
CHRYSOPHYTA
.8ACILLARIOPHYCEAE
..CENTPALES
...COSCINODISCACEAE
....CYCLOTELLA
....MELOSIRA
..PENN4LES
...CYMBELLACEAE
....EPITHEMIA
...FRAGILARIACEAE
....FRAGILARIA
...NAVICULACEAE
....PINNULARIA
.CHRYSOPHYCEAE
..CHRYSOMONADALES
...OCHROMONADACEAE
....CHRYSOXYS
CYANOPHYTA
.MYXOPHYCEAE
..CHROOCOCCALES
...CHROOCOCCACEAE
....ANACYSTIS
EUGLENOPHYTA
.CRYPTOPHYCEAE
..CRYPTOMONIDALES
...CRYPTOMONOOACEAE
....CRvPTOMQNAS
PYRRHOPHYTA
.DINOPHYCEAE
..PERIDINIALF.S
...CER4TIACEAE
....CEPATIUM

..COMMON_NAME______ CELLS/ML 

GREEN ALGAE

25

13
150
400
51
38

150

25

DIATOMS 
CF.NTRIC

PENNATE

NAVICULOID 

YELLOW-BROWN ALGAE

BLUE-GREEN ALGAE 

COCCOID

EUGLENOIDS 
CRYPTOMONADS

DINOFLAGELLATES

13
190

13

250

13

38

200

PER.CENT

1
12

1

15

1

12

NOTE: D - DOMINANT ORGANISM? GREATER OR EQUAL TO 15%
ANALYSIS METHOD: SEDGWICK-RAFTER CHAMBER , 2oo-x MICROSCOPE
DIVERSITY INDICES, BASED ON ACTUAL COUNTS: 

PHYL/DIV l.t>Z5 
CLASS 1.744 
ORDER 2.

FAMILY 2
131
660

GENERA 3.316



ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 

444151093184602 - ORCHARD LAKE, SITE #2, AT LAKEVILLE, MN--Continued

803

.MYXOPHYCE4F

...CH^OOCOCCACFAE 
n ....A^ACYSTIS

..1SCILLAT1JIALFS 

...'JOSTOCACEAF 

... . BNAfjAF .'4

EUOLF-JOPHYTA 
.CW YD TOPHYCE 
..C3YPTOMONTDALES

SEP. 10, 1976 
1000 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

41,000 CELLS/ML

ALGAE

FTLAMFNTOUS

1 .400

TOTALS

EUGLEN'OIOS 
CpyPTOMONAOS

TOTALS «5

FIOE ALGAF 
DTNOFLAGELLATFS

IOTE: n - OO^IVAMT O^GA^IS^; GREATER OR FOUAL TO ib*
L - LFSS Tr-ifM 1%: WAY NOT HAVE BEEN ACTUALLY COUNTFQ 

'•»FT ljn r': SFOG»aC l<- p AFTFf' CHAMdFP . 200-X 
, -JASF.n ON ACTUAL COUNTS:

6fl 
0

3
22
93

CLASS 0.4?6

1.418



804 ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 

444737093130800 - POND AP-9 AT EAGAN, MN

QUALITV OATA, v-ATEK VFAR OCTOBER 1975 TO SEPTEMBER 1976

DATE

MOV
20...

MA» 
03...

AUG
o?...

OATt

NOV.
20, ,.

MAP
03....

AUG
0?...

DAT?

wnv 
20...

MAR
03... 

AUG
02...

SP£-
CI^IC

06PTH CON-
OF OUCT-

»ESER- ANCE
TIME VOIP (MTtPO-

(FT) *HOS)
(72025) (0009S)

0930 -- 1«0

1000 •• ?b3

1?30 2.0 ?35

FECAL OIS-
PE»- COLI- SOLVED
CEMT FO"M C*L-

SATUR- (COL. CIUM
ATIO^ PER (tA)

100 ML) (MG/L)
(00301) (31*16) (00<Mb)

90 ' 4 U

72 <1 21

1U6 615 19

DIS-
TOTAL SOLVED

NITRITE NITRITE
SOS- PLUS PLUS

PEMOEO MTBATE MTSATt
SOLIOS (N) (M)
(«G/L) (MG/L) (MI./L)

(70299) (OOMO) (U0631)

0 ,01 .01

30 ,01 .01

6 ,01 ,01

TnlAL
NTTRG-
GFN IN
*01 TDV

MATfcHI-
TI".E AL (M)

OAT£ («(?/Kt.)
r 00603)

MOV
?o... 0930 asOft

AIM TUH-
PM TEMPER- TEMPER- fJIO-

ATu«E ATURE ITV
(UMT8) (OFG C) (PtG C) (JT^)
(OOaO«) (00020) (00010) (00070)

7.6 .5 6.0 1

7,0 • "4.0 1.0 10

9.3 ?6.P 26.0 <»

OIS-
DTS- ALKA- SOLVED PIS-

SOI vED LtNlTY CMLO- SOLVED
SOniUM AS Rli'E SILICA
(MA) • CAC03 (CD (SI02)

(^R/L) (*U/L) («G/L) ( M G/L)
fOO«»50) (00410) (009UO) (009S!>)

B.2 63 16 .t

7.9 78 20 ,1

17 t.6 33 1.9

TCTAL OIS- "IS-
KJEL- SOLVED SOL-
DAHL K.IEL, . TOTAL VED-
NJTRO- MITRO- PHDS- PhL'S-
(;f^| GF.M PHORUS PnukuS
(M) (M) (P) (P)

(MG/I ) (*l(»/L) (MG/L) (*G/L)
(nnfe2S) (0062i) (00665) (00666)

1,6 ,78 ,OU ,01

3.7 t.« .**> « ou

l.« 1.2 .13 .Ob

TOTAL TOTAL TOTAL TOTAL
PHDS- ALUM1- A«?SEMC CAO«Tu^
PwnftUS NUI* INi TNS IN

TV POT- «nTTOW HOTTOM HOTTO 1"
TO U ^A- ^A- fA- W A-
TEBIAL TEHIAL Tfe»IAL TEMAL

f»(i/KG) (OG/G) (UG/G) (l'G/6)
(00*68) (0110^) (OlOOi) (010?B)

fift «QOO « !

TRANS
PAR
ENCY

(StCCHI
OIS^)
CM)

(00078)

"•

..

9>,61

DIS
SOLVED
SOLIDS
(KESI-
ruE AT
160 C)
("G/U

(7uiOO)

101

12U

.Ifl7

TOTAL
ORGANIC
CAfiBOf-
(C)

(i«G/L)
(006BO)

13

27

—

TOTAL
CHBU-

MIUM IN
BUTT Of
»»A-
TtPlAL
(UG/G)

(01029)

13

OIS-
-SOLVtO
OXYCfcN
(WG/LJ

(00300)

10,9

io.o

11.7

DIS
SOLVED
SOLIDS
(TONS
PE»
AC-H)
(70303)

.!«

.U

.20

OIL
Aiv>Q

GktAse
(MG/L)

(OOSbO)

0

U

0

TOTAL TOTAL TOTAL TOTAL OKGAMC OIL
COPPEP L

Jkl
TAR M^-PCURY ZINC C*PBON AMD
IN, IN IN IN BOT- GK|:ASE

BOTTOM BOTTOM (HITTOM SQTTP* TO* »A- I* SOT-
MA- .-l g- »A- «*• TEklAL TOM MA-
TEKlAL URJAI. TEfitAL TfPIAL (C) UPIAL

DATE (UG/G) (U
(010«31 (01

C,/G) CJG/G) ruG/r.) (G/KG) ( W G,
n«;?) (719?i) (01093) (006S7) (00?

'KG}
3^3)

17 .0 39



ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 

444737093130800 - POND AP-9 AT EAGAN, MN--Continued

805

NOV. 30, 1975 
0930 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

33.000 CELLS/ML

..ORGANISM_NAME.

CHLOROPHYTA
.CHLOROPHYCEAE
..TETRASPORALES
...PALMELLACEAE
....SPHAEROCYSTIS
CHRYSOPHYTA
.8ACILLARIOPHYCEAE
..CENTRALES
...COSCINODISCACEAE
....CYCLOTELLA
..PENNALES
...NITZSCHIACEAE
....NITZSCHIA
CYANOPHYTA
.MYXOPHYCEAE
..CHROOCOCCALES
...CHROOCOCCACEAE
....ANACYSTIS
EUGLENOPHYTA
.EUGLENOPHYCEAE
..EUGLENALES
...EUGLENACEAE
....EUGLENA

..COMMON_NAME. 

GREEN ALGAE

DIATOMS 
CENTRIC

PENNATE

BLUE-GREEN ALGAE 

COCCOID

EUGLENOIDS

CELLS/ML PER_CENT

33.000 99

NOTES D - DOMINANT ORGANISM! GREATER OR EQUAL TO 15%
L - LESS THEN 1%; MAY NOT HAVE BEEN ACTUALLY COUNTED 
DIVERSITY INDICES. BASED ON ACTUAL COUNTS: 

PHYL/OIV 0.061 
CLASS 0.061 
ORDER 0.068 
FAMILY 0.068 
GENERA 0.068



806 ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 

444737093130800 - POND AP-9 AT EAGAN, MN--Continued

MAP. 3, 1976 
1000 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

30,000 CELLS/ML

.ORGANISM_NAME.

CHLOROPHYTA 
.CHLOROPHYCEAE 
..CHLOROCOCCALES 
...SCEMEDESMACEAE 
....SCENEOESMUS 
..OEDOGONIALES 
...OEDOGONIACEAE 

L . ...OEOOGONIIIM 
..VOLVOCALES 
...CHLAMYOOMONADACEAE 
....CHLAMYOOMONAS 
...VOLWOCACEAE
....GONIUM
..ZYGNEMATALES
...OESMIOIACEAE 

L ,...CLOSTE»IUM 
L ....COSMARIUM 
L ....DESMIOIUM

....STAURASTRUM
CMRYSOPHYTA
.BACILLARIOPHYCEAE
..PENNALES
...EUNOTIACEAE
....EUNOTIA
...FRAGILARIACEAE 

L ....SYNEDRA
...GOMPHONEMATACEAE
....GOMPHONEMA
...NAVICULACEAE 

L ....CALONEIS
....NAVICULA 

L ....PINNULAP.IA
...NITZSCHIACEAE
....NITZSCHIA
.CHRYSOPHYCEAE
..CHRYSOMONAOALES
...OCHPOMONADACEAE
....DINOBRYON
CYANOPHYTA
.MYXOPHYCEAE
..OSCILLATORIALES
...NOSTOCACEAE 

L ....ANABAENA
...OSCILLATORIACEAE 

L ....OSCILLATORIA
EUGLENOPHYTA
.CRYPTOPHYCEAE 
..CRYPTOMONIDALES 
...CRYPTOCHRYSIOACEAE 

0 ....CHPOOMONAS 
. ..CRYPTOMONOOACEAE 
....CRYPTOMONAS 
.EUGLENOPHYCEAE 
..EUGLENALES
...EUGtENACEAE 
....EUGLENA 

L ....PHACUS
....TRACHELOMONAS
PYRRHOPHYTA
.DINOPHYCEAE
..GYMNODINIALES
...GYMNOOINIACEAE
....GYMNOOINIUM

_COMMON_NAME. 

GREEN ALGAE

PLACOOERM OESMIOS

DIATOMS 
PENNATE

NAVICULOIO

YELLOW-BROWN ALGAE

BLUE-GREEN ALGAE 

FILAMENTOUS

EUGLENOIOS 
C9YPTOMONAOS

CELLS/ML

900

1,300 

1*800

220

220

220

220

450

1,800

OINOFLAGELLATES

20,000

220

450

1,800

1,100

PER_CENT

3

0

NOTE: D - DOMINANT ORGANISM! GREATER OR EQUAL TO 15%
L - LESS'THEN 1«* MAY NOT HAVE BEEN ACTUALLY COUNTED
ANALYSIS METHODS SEOGWICK-RAFTER CHAMBER , 2oo-x MICROSCOPE
DIVERSITY INDICES, BASED ON ACTUAL COUNTS:

PHYL/OIV 1.235
CLASS 1.673
ORDER 1.816

FAMILY 2.048
GENERA 2.102



ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 

444737093130800 - POND AP-9 AT EAGAN, MN--Continued

807

AUG. 2, 1976 
1230 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

4,800 CELLS/ML

..ORGANISM_NAME.

CHLOROPHYTA 
.CHLOROPHYCEAE 
..CHLOROCOCCALES 
...CHARACIACEAE 
....SCHROEDERIA 
...HYOPOOICTYACEAE 
....PEOIASTRUM 
...OCCYSTACEAE 
....KIRCHNERIELLA 
....OOCYSTIS 
...SCENEDESMACEAE 
....SCENEDESMUS 
..VOLVOCALES 
...PHACOTACEAE 
....PHACOTUS 
..ZYGNEMATALES 
...OESMIOIACEAE 
....COSMARIUM 
CHRYSOPHYTA 
.8ACILLARIOPHYCEAE 
..CENTRALES 
...COSCINODISCACEAE 
....CYCLOTELLA 
..PENNALES 
...ACHMANTHACEAE 
....ACHNANTHES 
...CYMBELLACEAE 
....CYM8ELLA 
...NAVICULACEAE 
....NAVICULA 
CYANOPHYTA 
.MYXOPHYCEAE 
..CHROOCOCCALES 
...CHROOCOCCACEAE 
....ANACYSTIS 
....GOMPHOSPHAERIA 
..OSCILLATORIALES 
...NOSTOCACEAE 
....ANABAENA 
...OSCILLATORIACEAE 
....OSCILLATORIA 
EUGLENOPHYTA 
.CRYPTOPHYCEAE 
..CRYPTOMONIDALES 
...CRYPTOCHRYSIOACEAE 
....CHPOOMONAS 
...CRYPTOMONOOACEAE 
....CRYPTOMONAS

_COMMON_NAME 

GREEN ALGAE

CELLS/ML

40

130

120
54

27

67

PLACOOERM OESMIOS

DIATOMS 
CENTRIC

PENMATE

NAVICULOIO 

BLUE-GREEN ALGAE 

COCCOID

FILAMENTOUS

EUGLENOIOS 
CRYPTOMONAOS

27

27

1.600
2.300

110

130

94

40

PER_CENT

33
48

NOTE: o - DOMINANT ORGANISM; GREATER OR EQUAL TO is*
L - LESS THEN 1%: MAY NOT HAVE BEEN ACTUALLY COUNTED
ANALYSIS METHOD: SEDGWICK-RAFTER CHAMBER » 200-x MICROSCOPE 
DIVERSITY INDICES, BASED ON ACTUAL COUNTS: 

PHYL/DIV 0.757
CLASS 0.757
ORDER 1.121 

FAMILY 1.349 
GENERA 2.170



808 ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS

444715093133100 - POND AP-10 AT EAGAN, MN

WATfR QUALITY DATA, lATER YEAR OCTOBER 1975 TO SEPTE^R 1976

SPE 

CIFIC
COM- Pf-R- 

0UCT- AIR Tyft- OTS- CtNT 
«NCE PH TAMPER- TFMPEB- 610- SOI VEU SATUK- 

TTME (MICRO. ATuRf ATUWF IfY QXYGEM ATIQI* 
DATE MHOS) (LiNTTSl (DEG C) (OfcG C) (JTU) . ("'C./D

C o o a o o) (o n o 2 c i t o g o i o) c o <u> 7 o) (o o 3 o o) c o o 3 o i)

NOV

2o... 1000 tan *.,« ,o 3.0
MAR 
03.,, 1100 80 6,3 -U.O ,0

	DIS-

O!s- r>is- SOLVEO QIS-
COLI- SOLVfeO DlS- Ai.KA- S.OLVtD 01S- snuioS SOLVED
FOR" CAL- SOLVtn LfNlTY C^LH- SOLVED (*tSI- SOLlpS SUS-
(COL, CIUM SnUTLI" AS WIDE SRICA OHfe AT (TONS f'M.'OtfJ
PER (C'A) (NA) CATDS (CL) (ST02) IRC C) ^EK 301 I OS

DATE »00 "L) (*»G/L) (M(,/L) («G/L) fG/L) (fG/i) («!*/L) AC-FT)
(0091S) (009'50 1) (00<I10) d>r>9UO) (009S5) (70300) (7')303)

NOV 
20... 9? S,« ?,? "3 S.h ,7 li?l .1^

MAR
O'*,., <1 6.2 .9 41 t.fl .9 a^* ,07

TOTAL
NITPITE

PLUS
NITRATE

(N)
(MR/L)

ms-

MITRl T£
PLUS

TITRATE
rw)

(MG/L)

TOTAI 
KJFL-
n * u l
»*ITtJO-

GFM
(M)

( M R/L )

DIS 
SOLVED
K JEt ,
N'TTRO-
GfNi
(^ )

(f&/L)

CIP- 
SOL-

TOTAL VED-
PMOS- Pnns-
PMOKIjS PHORtjS
(P) (**)

fMG/L) ("G/L)

TOTAL
riKGA^IC
CAHH()r>
(C)

(*G/L)

OIL 
NITRATE NITRATE GFM Gf * PNOKIjS PHORUS CAHHON

(N) fN) (M) (^) [P) (K-) (C) ( 
DATt

NOV 
20... .01 .01 <(.2 1.4 1,2 .40

MAP

03... .03 .03 it.B ?.o 1.9 ,t>2

TOTAL
MTRO-
GEM IM
BOTTOM

MATERI
AL (f«)
(MR/KG)

TOTAL
PHOS
PHORUS

IM ROT-
TOM MA-
Tf-RliL
(MQ/KG)

TOTAL
ALU"I-
NDH IN
BOTTOM
MA
TERIAL
(UG/G)

TOTAL
ARSENIC

IK,
8C~70*
MA-

Tf-.»lAL
(UG/G)

T01 AL
CADMIUM

IN
ROTTOI"
MA-

TtRIAL
(UG/G)

TOTAL
CHRO-

MIU^ IN
BOTTOM
MA-

TtRlAL
(UG/G)

(00603) (00«>h«) (OliOB) (01003) (01028) (01029)

MOV 
20,,. 1000 9oOo 1«0 5600

DATE

TOTAL
COPPER

J_Nl

SOTTijw
MA-

1ERIAL
(UG/&)
010«i)

17

TOTAL
LEAD
TM

ROTTQ"!
'1A-

TIPT AL
(UG/CO

(01.52)

20

TOTAL
MfcRC'IRY

IM
tJOTTO"
MA

TERIAL
(UG/G)

(71921)

.0

TOTAL
ZIMC
i*.

WOTTOM
Mi.

Tf-RlAL
(UG/G)

(0) 093)

«2

ORGANIC
CARPOM

IM eOT-
TO M M A-
TfeRIAL
(C)

(S/KG)
(00 b8 7)

76

OIL
AND

GRFASt
JM BOT
TOM MA
TERIAL
(MG/KG)
(00553)

3.0



ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 

444715093133100 - POND AP-10 AT EAGAN, MN--Continued

809

NOV. 20* 1975 
1000 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

33*000 CELLS/ML

.ORGANISM_NAME.

CHLOROPHYTA
.CHLOROPHYCEAE
..VOLVOCALES
...CHLAMYOOMONAOACEAE
....CHLAMYOOMONAS
..ZYGNEMATALES
...OESMIDIACEAE
....CLOSTERIUM
...ZYGNEMATACEAE
....MOUGEOTIA
CHRYSOPHYTA
.BACILLARIOPHYCEAE
..CENTPALES
...COSCINOOISCACEAE
....MELOSIRA
..PENNALES
...NAVTCULACEAE
....NAVICULA
....PINNULARIA
...NITZSCHIACEAE
....NITZSCHIA
EUGLENOPHYTA
.CRYPTOPHYCEAE
..CRYPTOMONIDALES
...CRYPTOMONOOACEAE
....CRYPTOMONAS
.EUGLENOPHYCEAE
..EUGLENALES
...EUGLENACEAE
....EU6LENA
....TRACHELOMONAS
PYRRHOPHYTA
.DINOPHYCEAE
..PERIDINIALES
...GLENODINIACEAE
....GLENODINIUM
...PERIOINIACEAE
....PEPIDINIUM

..COMMON_NAME. 

GREEN ALGAE

PLACODERM OESMIOS

DIATOMS 
CENTRIC

PENNATE 
NAVICULOIO

EUGLENOIDS 
CRYPTOMONADS

OINOFLAGELLATES

CELLS/ML

860

860 

3*500

860 

5*300

860

19*000

860

860

PERCENT

3

11

16

0
58

NOTE! 0 - DOMINANT ORGANISM! GREATER OR EQUAL TO 15%
L - LESS THEN 1»* MAY NOT HAVE SEEN ACTUALLY COUNTED
ANALYSIS METHOD: SEDGWICK-RAFTER CHAMBER . aoo-x MICROSCOPE
DIVERSITY INDICES. BASED ON ACTUAL COUNTS:

PHYL/OIV 1.533
CLASS 1.686
ORDER 1.791

FAMILY 3.047
GENERA 2.047



810 ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 

444715093133100 - POND AP-10 AT EAGAN, MN--Continued

MAR. 3. 1976 
1100 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

18.000 CELLS/ML

.ORGANISM_NAME.

CHLOR00HYTA
.CHLOROPHYCEAE
..VOLVOCALES
...CMCAMYDOMONADACEAE 

D ....CHLAMYOOMONAS
....CHLOROGONIUM
CHRYSOPHYTA
.BACILLARIOPHYCEAE
..CENT9ALES
...COSCINODISCACEAE 

L ....MELOSIRA
..PENNALES
...FRAGILARIACEAE
....SYNEDRA
...NAVICULACEAE
....PINNULARIA
CYANOPHYTA
.MYXOPHYCEAE
..OSCILtATORIALES
...OSCILLATORIACEAE 

D ....OSCILLATORIA
EUGLENOPHYTA
.CRYPTOPHYCEAE
..CRYPTOMONIDALES
...CRYPTOMONOOACEAE
....CRYPTOMONAS
.EUGLENOPHYCEAE
..EUGLENALES
...EUGLENACEAE
....EUGLENA
....TRACHELOMONAS
PYRRHOPHYTA
.DINOPHYCEAE
..GYMNODINIALES
...GYMNOOINIACEAE 

L ....GYMNOOINIUM

_COMMON_NAME. 

GREEN ALGAE

DIATOMS 
CENTRIC

PENNATE

NAVICULOID 

BLUE-GREEN ALGAE 

FILAMENTOUS

EUGLENOIDS 
CRYPTOMONAOS

._ CELLS/ML

8*600 
1.300

860

430

3,000

860

430
3.200

PER_CENT

49
7

17

2
13

DINOFLAGELLATES

NOTE: D - DOMINANT ORGANISM; GREATER OR EQUAL TO 15%
L - LESS THEN 1«J MAY NOT HAVE BEEN ACTUALLY COUNTED
ANALYSIS METHOD: SEDGWICK-RAFTER CHAMBER » aoo-x MICROSCOPE
DIVERSITY INDICES. BASED ON ACTUAL COUNTS:

PHYL/DIV 1.639
CLASS 1.798
ORDER 1.798

FAMILY 1.865

GENERA 3.Z73



ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 

445207093083501 - ROGERS LAKE, SITE #1, AT MENDOTA HEIGHTS, MN

-ETTFR QUALITY DAT*. *ATF.R YEAR OCTOBER 1975 TO SEPTEMBER 1976 

SPE-

811

DATE

MAR
09... 

APR
AUG"*

MAP
09... 

APR
1?...

AUG

OATE

MAR

APR 
12...

AUG 
oa...

TIME

1S30

l«lb

1030

PER
CENT

SATUR
ATION,

(00301 )

33

126

27

sus-
PFNDfcD
SOLIDS
(MG/L)

(70299)

0

3

30

DATE

DEPTH
OF

RESER
VOIR
(FT)

(72025)

5.0

5,0

5.5

FfcCAL
COLI-
FQRM
fCOL.
PER

100 ML)
(31616)

<1

1

«1

TOTAL
NITRITE

PLUS
NITRATE.

(N)
(M.G/L)

(0063")

,02

,0tt

,00

TIME

CON.
DUCT.
AMCF
(MICRO.
MHOS)

(00095)

ao5

?U9

?Sft

OiS-
SOLVfcD
CAL-
CHiM
(CA)

(MS/I )

(00915)

, 36

£*>

25

rsls-
SOLVEO

M1THITF
PLUS

NITKATF
(N)

(MG/t.)
f 00631)

.01

.02

.00

TOTAL
f«T.TRQ-
GFN !M
enTTo"
MATtRl-
A L ( M )

(^G/Kg)
(00«J03)

PH

(HMTS)
(00^100)

7.5

8. A

9.3

OTS-
SOLVEO
SODIUM
(MA)
(MR/D

("0930)

1U

11

1«

TOTAL
KJFL-
OAHL
NITRO-
GFN
CM)

fMR/LJ
(OT625)

1 .6

1.2

3,'»

TOTAL
PHflS"
PHORiJS

IM f?OT-
TPM v|A-
TP RI AL

( M(,/KG)

(1P66P)

AIR
TEMPER
ATURE
fDFG C)
(00020)

6..0

SO, 6

25.0

ALKA
LINITY

AS
C4C03
(MG/L)

(OOillO)

12]

91

85

DIS
SOLVED
HJEL.
NITPO-
GfcN
(N)

(MG/L)
(00623)

.«•

.86

!,l

TOTAL
ALU^I-
~U»" IN
eOTTilM
MA

TERIAL
C','6/6)

(OtlOS)

TEMPER.
ATURE
(DEG C)
(000103

. 3.0

12,0

22.5

013-
SOLVEO
CHLO
RIDE
(CD
(MG/L)

(009UQ)

35

26

3U

TOTAL
PHOS
PHORUS
(P)

(MG/L)
(00665)

.05

.05

.37

TOTAL
ARSENTC

IM
BOTTOM
M A »

TERIAL
(UG/G)

(01003)

TUR-
810-
ITY

(JTU)
(Q0070)

1

3

15

CIS-
SHLVfeD
SILICA
(SI02)
(MG/L)

(00955)

,5

.3

2.a

DIS-
SOL-
VEO-
PHOS-

PHORUS
(P)

(MG/L)
(00666)

,00

,00

.05

TOTAL
CAOnluM

IN
BOTTOM
"A-

TFKIAL
(UG/U)

OJ102S)

TRANS 
PAR
ENCY

(SECCHJ
DISK)
(M)

(00078)

—

i.ao

27,0

DIS
SOLVED
SOLIOS
(RESI
DUE AT
leo o
(MG/L)

(70300)

230

156

176

TOTAL
ORGANIC
CAR&QKi
(C)

(MG/L)
(00680)

13

6,9

30

TOTAL
CHRO

MIUM It*
ROT TO"
MA

TERIAL
(UG/G)

(0102«)

DIS.
SOLVfcO
OXYGfcN
(MG/L)

(00300)

4.3

12.6

2.3

018-
SOLVtO
SOLIDS
(TONS
PKR

AC-FT)
(70303)

.31

.21

.24

OIL
AMD

GREASE
(MG/L)

(Q0550)

1

0

32

SU30 210

MAR
09...

TOTAL
COPPER

JN

BOTTOM
"A-

TF.RUI..
(UG/G)
010^3)

TOTAL
LF A n
T*

BOTTOM
MA.

TERTAl,
(UG/G)

(01 OS?)

THTAL
MF.RCURV

TN
BOTTOM
MA-

Tf-.RlAL
(DG/&)

f M921)

TOTAL
ZINC

TN
«OTTO"

If Am

TtRJAL
(UG/G)

(01093)

ORGANIC
CARBON

IN HOT-
TPM «A-
T€RT Al.
(C)

(Ci/KG)
(0''6R?)

OIL
AND

GRF ASE
IN SOT-
HIM "A-
TERIAL

( M&MG)
(Oy553)

.3 115 112



812 ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 

445207093083501 - ROGERS LAKE, SITE #1, AT MENDOTA HEIGHTS, UN—Continued

MAR. 9, 1976 
1430 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

850,000 CELLS/ML

..ORGANISM_NAME.

CHLOROPHYTA
.CHLOROPHYCEAE
..VOUVOCALES
...CHLAMYOOMONAOACEAE
....CHLAMYOOMONAS 

L ....CHLOROGONIUM
CHRYSOPHYTA
.BACILLARIOPHYCEAE
..PENNALES
...CYMBELLACEAE 

L ....AMPHORA
...NAVICULACEAE 

L ....NAVICULA
...NITZSCHIACEAE 

L ....NITZSCHIA
CYANOPHYTA
.MYXOPHYCEAE
..OSCILLATORIALES
...OSCILLATORIACEAE 

0 ....OSCILLATORIA
EU6LENOPHYTA
.EUGLENOPHYCEAE
..EU6LENALES
...EU6LENACEAE 

L ....EUGLENA 
L ....TRACHELOMONAS

PYRRHOPHYTA
.OINOPHYCEAE
..PERIDINIALES
...GLENOOINIACEAE 

L ....6LENOOINIUM

.COMMON_NAME. 

GREEN ALGAE

DIATOMS 
PENNATE

NAVICULOID

BLUE-GREEN ALGAE 

FILAMENTOUS

EU6LENOIDS

DINOFLAGELLATES

CELLS/ML PER_CENT

17*000

830,000

0

0

0

98

NOTES D - DOMINANT ORGANISM; GREATER OR EQUAL TO 15%
L - LESS THEN 1%; MAY NOT HAVE BEEN ACTUALLY COUNTED
ANALYSIS METHOD: SEDGWICK-RAFTER CHAMBER . aoo-x MICROSCOPE
DIVERSITY INDICES* BASED ON ACTUAL COUNTSl

PHYL/DIV 0.164
CLASS 0.164
ORDER 0.164

FAMILY 0.164
GENEPA 0.168



ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 813

44S207093083501 - ROGERS LAKE, SITE #1, AT MENDOTA HEIGHTS, UN—Continued

APR. 12. 1976 
1415 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

5*600 CELLS/ML

.ORGANISM_NAME.

CHLOROPHYTA 
.CHLOROPHYCEAE 
..CHLOROCOCCALES 
...OCCYSTACEAE

0 ....ANKISTROOESMUS 
CHRYSOPHYTA 
.BACILLARIOPHYCEAE 
..CENTRALES. 
...COSCINODISCACEAE

D ....CYCLOTELLA 
....MELOSIRA 
..PENNALES 
...CYMBELLACEAE 
....AMPHORA 
...NAVICULACEAE 
....NAVICULA 
...NITZSCHIACEAE 
....NITZSCHIA 
PYRRHOPHYTA 
.OINOPHYCEAE 
..GYMNOOINIALCS 
...GYMNOOINIACEAC

L ....GYMNOOINIUM

_COMMON_NAME 

GREEN ALGAE

DIATOMS 
CENTRIC

PENNATt 

NAVICULOID

OINOFLAGELLATES

CELLS/ML

1*400

2,700
800

160

160

320

PER_CENT

49
14

NOTEi D - DOMINANT ORGANISM! GREATER OR EQUAL TO 15%
L - LESS THEN 1*1 MAY NOT HAVE BEEN ACTUALLY COUNTED
ANALYSIS METHOD: SEDGWICK-RAFTER CHAMBER * aoo-x MICROSCOPE 
DIVERSITY INDICES* BASED ON ACTUAL COUNTS: 

PHYL/OIV 0.822
CLASS 0.822
ORDER 1.283 

FAMILY 1.454 
GENERA 1.940

6'IG. 4
1030 HOURS

inEMTIFICATION OF PHYTOPLANKTON 

250.000 CFLLS/ML

CHLOROPHYTa 
.CHL030PHYCEAE

>.. . ...SCENEOESMUS

COMMON_MAME____ CELLS/ML 
QOFFN ALGAF

PF«_CFNT

...COSCIMOOISCACE6F 
L ...

...C'-'»OOCOCC4CeAF

...MOSTOCACEAE 

. . .. AMARAENA

ALGAE

cnccoiD

FtLAMFNTOUS

57,000

180,000 

TOTALS 25o7oOO

33
0

74

_a
100

"OTP: 0 - DOMINANT OOQANISM; GREATER OR EQUAL TO 15 1*
L - LESS THFN 1*.: "AY NOT HAVE BEE") ACTUALLY COUNTED 
ANALYSIS METHOD! SF.OGrflCK-RAFTFP CHAMBE" » 200-K. MICROSCOPE
DIVERSITY INOTCE^, RASEO ON ACTUAL COUNTS: 

OPOFR 0.775 
FAMILY ".979
GENFRA 0.979



814 ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS

445219093083102 - ROGERS LAKE, SITE #2, AT MENDOTA HEIGHTS, MN

KATER QUALITY DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

SPt-

DATF

MAP
09...

APR
12...

AUG
o«...

CI^IC . TRANS"
DF.PTM CON. PAR*

OF DUCT. AIR TUR- ENCY
RESER- ANCE PH TEMpf-R. TFMPER. BID" (SECCHI

TJMt VOIR (MTCRO- ATURt ATURE ITY DISK)
(FT) MHOS) (UNITS) (DEC C) (DEC C) (JTU) (M)

(72025) (00095) (OOUOO) (00020) (00010) (00070) (00078)

1500 7,0 216 8,3 6,0 3,5 1 •-

1UU5 6.5 267 8,5 10.6 11,5 2 1,00

1100 5,5 ?88 9,5 26,5 22,5 15 ,27

TOTAL TOTAL TOTAL TOTAL TOTAL TOTAL
NITRO- Puns- ALUMI- ARSENIC CAOMIUM CHRO-
6F/N IN PHORUS MUM IN IN IN MIUM IN
BOTTOM JNI BOT- 80TTOM BOTTOM BOTTOM BOTTOM

MATEPI- TOM MA- MA- MA- MA. MA-
TIME A I. (M) TF.RIAL TERIAt TER1AL TERIAL TtRIAL

OATt (MG/KG) (MG/KG) (UG/U) (UG/G) (U(»/G) (UG/G)
(00603) (006t>8) (01108) (0100S) (01028) (01029)

MAR
09, ., 1500 3000 250 8500' 12 1 25

TOTAL TOTAL TDTAL TOTAL ORGANIC OIL
cnpptp LFAO MERCURY ZINC CARBON AND
. IN IN IN IN IN 60T- GREASt
bOTTOM BOTTn^ BOTTOM BOTTOM TQM MA- IN 8QT-
"A- »tm MA- MA- TERIAL TOM HA-
TFHIAL TECJAL TERlAt TtRIAL (C) TERIAL

DATE (UG/G) (UG/G) (UG/G) (UG/G) (G/KG) (MG/KG)
(010U3) (Olfis?) (71921) (01093) (00687) (00553)

DIS
SOLVED
OXYGEN
(MG/L)

(00300)

2.6

11.9

3.9

166 138

MAR. 9* 1976 
1500 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

3,100 CELLS/ML

.ORGANISM_NAME.

CHLOROPHYTA
.CHLOROPHYCEAE
..VOLVOCALES
...CHLAMYDOMONADACEAE 

0 ....CHLAMYDOMDNAS
CHRYSOPHYTA
.CHRYSOPHYCEAE
..CHRYSOMONAOALES
...OCHROMDNADACEAE
....DINOBRYON
CYANOPHYTA
.MYXOPHYCEAE
..OSCILLATORIALES
...OSCILLATORIACEAE
....ARTHROSPIRA
....OSCILLATORIA
EUGLENOPHYTA
.EUGLENOPHYCEAE
..EUGLENALES
...EUGLENACEAE 

L ....EU6LENA 
0 ....TRACHELOMONAS
PYRRHOPHYTA
.OINOPHYCEAE
..PERIDINIALES
...PERIOINIACEAE 

0 ....PERIDINIUM

.COMMON_NAME. 

GREEN ALGAE

YELLOW-BROWN ALGAE

BLUE-GREEN ALGAE 

FILAMENTOUS

EUGLENOIOS

OINOFLAGELLATES

CELLS/ML

670

340

B4 
3BO

510

1.100

P£R_CENT

11

3
12

0
16

36

NOTE: o - DOMINANT ORGANISM; GREATER OR EQUAL TO is%
L - LESS THEN ISM MAY NOT HAVE BEEN ACTUALLY COUNTED
ANALYSIS METHOD: SEDGWICK-RAFTER CHAMBER » zoo-x MICROSCOPE
DIVERSITY INDICES* BASED ON ACTUAL COUNTS:

PHYL/OIV 2.190
CLASS 2.190
ORDER 2.190

FAMILY 2.190
GENERA 2.291



ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 

445219093083102 - ROGERS LAKE, SITE #2, AT MENDOTA HEIGHTS, UN—Continued

815

*ATER QUALITY DATA, MTEW YEAR OCTOBER

PER
FECAL 
COII-

ois-

5ATUR- 
AT1PN, PER

ion MD 
fOOJOl) '(5161&)

CA L -
ClU*
fCA)

(MG/L1
(MA)

fl^R/L) 
(P09JO)

TO SEPTEMBER

AlKA-
LINT1 Y

AS
CACG3
(MIJ/L)
00410)

DIS-
SOUVfcO
C H UO-
R10F
(CD
CM6/U

(009UO)

r\IS-
SCL.VEO
5UICA
(RIP?)
(MG/L)

(009S5)

UJS-
SQLVED
SOLIDS
(NfSJ-

DUE AT
IHO CJ
C*"G/L)

(70300)

OIS"
SOLVfco
SOLlOS
( T o * S
P£R
AC-M)
(70iOi)

MAR
09,.. 

AP9 
1?...

AUG

20

2.2

160

177

APR. 1Z, 1976 
1445 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

13,000 CELL^/ML

.ORGANISM_NAME.

CHLOROPHYTA 
.CHLOROPHYCEAE 
..CHLOHOCOCCALES 

OCCYSTACEAE 
.ANKI STRODESMUS 
.TROCHISCIA 
SCENEDESMACEAE 
.SCENEDESMUS 

CHRYSOPHYTA 
.8ACILLARIOPHYCEAE 
..CENTRALES 
...COSCINODISCACEAE 
....CYCLOTELLA 
....MELOSIRA 
..PENNALES 
...GOMPHONEMATACEAE 
....GOMPHONEMA 
...NITZSCHIACEAE 
....NITZSCHIA 
.CHRYSOPHYCEAE 
..CHRYSOMONADALES 
...OCHRDMONADACEAE 
....DINOBRYON 
CYANOPHYTA 
.MYXOPHYCEAE 
..CHROOCOCCALES 
...CHROOCOCCACEAE 
....ANACYSTIS 
EUGLENOPHYTA 
.CRYPTOPHYCEAE 
..CRYPTOMONIDALES 
...CRYPTOMONODACEAE 
....CRYPTOMONAS 
PYRRHOPHYTA 
.DINOPHYCEAE 
..GYMNODINIALES 
...GYMNODINIACEAE 
....GYMNODINIUM

.COMMON_NAME. 

GREEN ALGAE

DIATOMS 
CENTRIC

PENNATE

YELLOW-BROWN ALGAE

BLUE-GREEN ALGAE 

COCCOID

EUGLENOIDS 
CRYPTOMONADS

DINOFLAGELLATES

CELLS/ML

5.000
130

1.000

2.600
530

130

390

130

1.700

390

130

PER_CENT

41
1

14

NOTE: 0 - DOMINANT ORGANISM* GREATER OR EQUAL TO 15%
ANALYSIS METHOD: SEDGWICK-RAFTER CHAMBER . zoo-x MICROSCOPE
DIVERSITY INDICES. BASED ON ACTUAL COUNTS:

PHYL/DIV 1.649
CLASS 1.716
ORDER 1.894

FAMILY Z.Z6Z
GENERA 2.503



816 ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 

445219093083102 - ROGERS LAKE, SITE #2, AT MENDOTA HEIGHTS, UN—Continued

*ATER QUALITY DATA, YEAR OCTOBER 1975 TO SEPTEMBER

PATE

M oS...
APP

12...
AUG
oa, , .

TOTAL
NITRlTt.

sus- PLUS
PfNiptP NITRATE
SOLIDS C*>0
(MG/U CHG/U)

f7029<n C00630)

0 ,15>

U ,ft 1

I* .00

ols-
SOLVtD

NITRITE
PLUS

NITKAT6
(N)

(Mfc/L)
(ooo?n

.!«

.00

.00

TOTAL
KJEL-
DAHL
i.j J TPO"
GF.W
(M)

C^G/L)
f0062!»)

1.'

t.'

«. 1

A ' (G • ^f
1100

OIS-
SOLVfcn
KJfcl.
NITRO-
pt M
CM)

( M 6/L)
f006?3)

.«"

.89

1.2

HOUPS

TOTAL
PHOS
PHORUS
(P)

(MG/L)
C0066S)

.10

,00

.5"

D:S-
SOL-
VtO"
PHOS

PHORUS
CP)

(M6/L)
(00666)

,01

,00

,03

TOTAL
ORGANIC
CARUOM
(C)

CMG/L)
(00660)

6,8

7,3

2b

OIL
AND

GREASE
(MQ/L)

(00550)

1

0

0

IDENTIFICATION OF PHYTOPLANKTON

300,000 CELLS/^L

_COMMON_ _ CELLS/ML
CHLOfOPHYTi 
.CHLOi^OPHYC 
. .C^LOPQCOC 
. . ,HYO».)DICTYACFAF

I ....SCENEOFSMUS

CHPYSOPHYTA 
."ACILLA»IO 
. .PFNMAL.ES

DIATOMS

OESMIOS 

TOTALS

TOTALS

CYA'!0°HYTA 
.MYXOPHYCF.AE

...CM^OOCOCCACFAF 

....AM4CYSTTS 

..nsCILLATO^ IA 

...MOSTOCACEAF

AF.
FUGLENOPHYTA 
.EU^LENOPHYC
..FIlGLENALES 
...E'JGLENACEAE

COCCOIO 

FTLAMFMTOUS

EUGLEMOIOS

TOTALS 300.000

—2. 
0

98

! 0 - no^IMANT nkGAMIS'-IS rjPEATEP OP FOUAL TO 15* 
L - LESS TMFM 1*: WAY MOT MAVE f*EE"J ACTUALLY
ANALYSIS MFTHOO: SEOGIVICK-^IFTFP CHAMHE« « ^oo-x MICROSCOPE

N'niCFS. HASEfJ ON ACTUAL COUNTS: 
PMYL/nlV 0.139

FAMILY 0.1^3
GENE0 A 0.1 S3



ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 

445215093082103 - ROGERS LAKE, SITE #3, AT MENDOTA HEIGHTS, MN

WATER QUALITY DATA, WATFR YEAR OCTOBER 1975 TO SEPTEMBER 1976

817

DATE

MAR
09...

APR
12, ,.

AUG
00...

DATf

MAR
09...

APR

12...
AUG
oo...

DATE

09...
APR
12...

AUG
04...

TIME

1330

1315

1 130

PER
CENT

SATUR
ATION

f 00301)

86

110

5?

SUS
PENDED
SOLIDS
(MG/L)

(70299)

0

0

15

DATE

DEPTH
OF

RESER
VOIR
(FT)

(72025)

7, "5

7.5

6,0

FECAL
COLI-
FORM
(COL,
PER

100 ML)
(31616)

<\

81

<J

TOTAL
MTRITE

PLUS
NITRATE

(N)

(MG/L)
(00630)

,03

,01

,01

TIME

SPE 
CIFIC 
CON.
DUCT.
AWCE
(MICRO-
MHOS)
(00095)

285

262

28?

DIS
SOLVED
CAL
CIUM
(CA)

(MU/L)
(00915)

26

26

2S

DiS-
SOLVF.O

NITRITE
PLUS

NITRATE
(N)

(MG/L)
(00631)

.01

,00

,01

TOTAL
NITRO
GEN IN
BOTTOM

MATERI
AL (N)
(MG/KG)
(00603)

PH

(UNITS)
(00400)

ft, 4

a. 6
9.4

DIS
SOLVED
POOIU"
(MA)

(MG/L)
(00"»30)

\t>

^ i
)3

TOTAL
KJfL-
DAHL
NITRO
GEN
(N)

(MS/L )
(00625)

1.2

1 . j

«. 3

TOTAL
PHOS
PHORUS

TN BOT.
TOM MA
TERIAL
(MG/KG)
(00668)

AIR
TEMPER-
ATu«f

(DEG C)
(OOoSw)

.0

10, 6

27,0

ALKA.
LIMTY

AS
CAC03
(Mg/L)

(00410)

86

91

85

DIS
SOLVED
KJt-L,
NTTRO-
Gf N
(N)

(MG/L)
(00623)

.97

,8ft

1,0

TOTAL
ALUMI
NUM IN
BOTTOM
MA

TERIAL
(UG/G)

(Ot 10$)

TEMPER
ATURE
(DEG C)
(00010)

2.0

11.0

22,5

DIS
SOLVED
CHLO
RIDE
(CD
(MG/D

(00940)

26

27

34

TOTAL
PHOS
PHORUS
(P)

(«G/L)
(00665)

.02

.03

.36

TOTAL
ARSENIC

IN
BOTTOM
MA
TERIAL
(UG/G)

(01003)

TUR
BID
ITY

(JTU)
(00070)

1

2

15

DIS
SOLVED
SILICA
(SI02)
(M&/L)

(00955)

,2

,1

2,3

DIS
SOL
VED-
PHOS

PHORUS
( p )

(MG/L)
(00666)

,00

,00

,03

TOTAL
CAOMIUM

IN
B01TQ*
MA
TERIAL
(UG/G)

(01028)

TRANS 
PAR
ENCY

(SfcCCHi
OIS*)
(M)

(00078)

-.

1.50

,27

DIS
SOLVED
SOLIDS
(xESI-
DUE AT
160 C)
(MG/L)

(70300)

173

165

173

TOTAL
ORGANIC
CARBON
(C)

(MG/L)
(00680)

10

6,U

27

TOTAL
CHRO

MIUM in
BOTTOM
MA

TERIAL
(UG/G)

(01029)

DIS
SOLVED
QXVGfcN
(Mti/L)

(00300)

11,6

11,9

4.5

DIS
SOLVED
SOLIDS
(TONS
PER

AC-FT)
(70303)

,24

,22

.24

OIL
ANlD

GREASE
(MG/L)

(00550)

0

0

0

„

MAR
09.,, 13SO 2SOQ 420 eooo 12

DATE

MAR
09.,

TOTAL
COPPER

IN
BOTTOM
MA-

TFRI AL
(UG/U)
01043)

TOTAL
LEAD
TN

BOTTOM
MA.

TfPIAL
(UG/G)

(0105?)

TOTAL
MERCURY

IN
BOTTOM
MA.
TERIAL
(UG/G)

(71921)

TOTAL
ZINC

IN
BOTTOM
MA.
TERIAL
(UG/G)

(01093)

ORGANIC
CARBON

IN SOT.
TX5M MA
TERIAL
(C)

(G/KG)
(006S7)

OIL
AND

GKEASE
IN BOT
TOM MA
TERIAL
(MG/KG)
(00553)

,5 110



818 ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 

445215093082103 - ROGERS LAKE, SITE #3, AT MENDOTA HEIGHTS, MN--Continued

MAR. 9, 1976 
1330 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

1.600 CELLS/ML

.ORGANISM_NAME.

CHLOROPHYTA 
.CHLOROPHYCEAE 
..VOLVOCALES 
...CHLAMYOOMONAOACEAE 

0 ....CHLAMYOOMONAS 
EUGLENOPHYTA 
.EUGLENOPHYCEAE 
..EUGLENALES 
...EUGLENACEAE 
....TRACHELOMONAS 
PYRRHOPHYTA 
.OINOPHYCEAE 
..PERIDINIALES 
...PERIOINIACEAE 
....PERIOINIUM

.COMMON_NAME. 

GREEN ALGAE

EUGLENOIDS

OINOFLAGELLATES

._ CELLS/ML PER.CENT

91

68

68

NOTE: D - DOMINANT ORGANISM! GREATER OR EQUAL TO 15%
ANALYSIS METHOD: SEDGWICK-RAFTER CHAMBER t zoo-x MICROSCOPE
DIVERSITY INDICES. BASED ON ACTUAL COUNTS:

PHYL/DIV 0.513
CLASS 0.513
ORDER 0.513

FAMILY 0.513
GENERA 0.513

APR. 12. 1976 
1315 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

180.000 CELLS/ML

.ORGANISM_NAME.

CHLOROPHYTA 
.CHLOROPHYCEAE 
..CHLOROCOCCALES 

OCCYSTACEAE 
.KIRCHNERIELLA 
SCENEDESMACEAE 
•SCENEDESMUS 
.TETRASTRUM 

CHRYSOPHYTA
.BACILLARIOPHYCEAE
..CENTRALES
...COSCINODISCACEAE
....CYCLOTELLA
..PENNALES
...NAVICULACEAE

L ....NAVICULA 
...NITZSCHIACEAE

L ....NITZSCHIA 
CYANOPHYTA 
.MYXOPHYCEAE 
..OSCILLATORIALES 
...OSCILLATORIACEAE

L ....OSCILLATORIA 
...RIVULARIACEAE

D ....RAPHIDIOPSIS 
PYRRHOPHYTA 
.DINOPHYCEAE 
..GYMNODINIALES 
...GYMNODINIACEAE

L ....GYMNODINIUM 
..PERIDINIALES 
...GLENODINIACEAE

L ....GLENODINIUM

.COMMON_NAME. 

GREEN ALGAE

__ CELLS/ML

DIATOMS 
CENTRIC

PENNATE 
NAVICULOID

BLUE-GREEN ALGAE 

FILAMENTOUS

DINOFLAGELLATES

1.700

3.500

170.000

PER_CENT

0

96

NOTE: D - DOMINANT ORGANISMS GREATER OR EQUAL TO lb%
L - LESS THEN 1%: MAY NOT HAVE BEEN ACTUALLY COUNTED
ANALYSIS METHOD: SEDGWICK-RAFTER CHAMBER » <>oo-x MICROSCOPE
DIVERSITY INDICES. BASED ON ACTUAL COUNTS:

PHYL/DIV 0.283
CLASS 0.283
ORDER 0.297

FAMILY 0.33*
GENERA 0.3*2



ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 

445215093082103 - ROGERS LAKE, SITE #3, AT MENDOTA HEIGHTS, UN—Continued

819

197*SAUG. 
1130

IDENTIFICATION OF PHYTOPLANKTON 

330,000 CELLS/ML

__________ _COMMON_NAME______ CELLS/ML

CHRYSOPHYTA 
.8ACILLARIOPHYCF A

...COSCINOOISCACEAF

. .PFNNfALFS 

...'JITZSCHMCFAf:

..C'-'OOOCOCCALFS 

...CH-?OOCOCCACEAF

..OSCILLAT04IALES 

...NOSTOCACEAE

FUGLFMOPHYTA
.EUGLENOPHYCFAE
..FiJGLENALES

DIATOMS
CFMTRIC

PENNJATE

TOTALS

BLUE-GREEN ALGAE 

COCCOIO

FILAMFNTOUS

EMGLEMOIOS

8^.000

23_P_j.O_p_2. 
TOTALS 320.000

PER_CENT

TOTALS 680

26
1

-12. 
99

MOTES n - DOMINANT DDGANISM: GREATER OR FQUAL TO 15*
1. - LESS THEM \?,t "AY MOT HAVE PEEN ACTUALLY COUNTEO 
4MALYSI5 "FTHrn: SFOGWICK-OAFT^R CHAMriER , 200-X MICROSCOPE 
f)IVE°SITY INDICES. -3ASEO 0^ ACTUAL COUNTS: 

CMYL/OIV 0.03^ 
CL«SS 0.034 
OROER O.R«2 

FAMILY O.RH? 
GEMFRA 0.9S6



820 ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL -RECORD LAKE STATIONS 

445214093080904 - ROGERS LAKE, SITE #4, AT MENDOTA HEIGHTS, MN

QUALITY DATA, YEAR OCTOBER 1975 TO SEPTEMBER 1976

DATE 

MAR

APR
12...

AUG
oa,..

DATE

MAR
09...

APR
12...

AUG
oa...

DATE

MAR
0'...

APR

1?...
AUG
o«...

TIME

1230

!3«5

1200

PER
CENT

SATUR
ATION

(00301)

as
111

62

SUS
PENDED
SOLIDS
(MG/L)

(70299)

0

3

1?

DATE

DEPTH 
OF 

RESER 
VOIR 
(FT) 

(72025)

5,5

6,5

5.0

FfcCAL
COLI-
FORM
(COL,
PER

100 ML)
(31616)

<1

P3

*1

TOTAL
NITRITE

PLUS
NITRATE

(N)
(MG/L)

(00630)

,41

.01

,00

TIME

SPE 
CIFIC

OUCT-
(MJCRO- 
MHOS) 
(00095)

155

262

265

DIS
SOLVED
CAL-
ClUM
(CA)

(MG/L)
(00915)

13

25

2«

DIS
SOLVED

NITRITE
PLUS

NITRATE
(N)

(MG/L)
(00631)

.36

.01

.00

TOTAL
NITRO
GEN IN
BOTTOM

MATtRI.
AL (N)
(MG/KG)
(00603)

PH 

(UNITS)

7.9

6,6

9,5

DIS
SOLVED
SODIUM
(MA)

(MG/L)
(00930)

7.2

t 1

13

TOTAL
KJEL"
DAHL
MITRO.
GRA
(M)

(MR/L)
(00625)

1.2

1.3

a,1

TOTAL
PHOS
PHORUS

IN SOT-
TOM MA
TERIAL
(M£/KG)
(00666)

AIR

ATURE 
(DE& C) 
(00020)

.0

10.6

27.0

ALKA-
L^I TY

AS
CAC03
(MG/L)

(OOU10)

"1

9n

63

DIS
SOLVED
KJfcL,
NI r«u-
GEM
(M

(MG/L)
(00623)

,71

,90

1.1

TOTAL
ALUMI
NUM IN
BOTTOM
MA
TERIAL
(UG/G)

(01 10«)

TEMPER 
ATURE 
(DEC C) 
(00010)

12,0

23,0

DIS
SOLVED
CHLO
RIDE
(CD
(MG/L)

(009*10)

15

?6

3tt

TOTAL
PHOS
PHORUS
(P)

(MG/L)
(00665)

,08
.oa

,33

TOTAL
ARSENIC

INi
BOTTOM
MA

TERIAL
(UG/G)

(01003)

TUR-
BID- 

(00070) 

1

a

15

DIS
SOLVED
SILICA
(SI02)
(MG/L)

(00955)

,3

.2

2.3

DIS-
SOL-
vED-
PHOS-

PHORUS
(P)

(MG/L)
(00666)

.02

,00

.02

TOTAL
CADMIUM

IN
80TTQM
MA
TERIAL
(II&/U)

(01028)

TRANS- 
PAR-

(SECCHI 
DISK) 
(M) 

(0007fl)

1,20

.27

DIS
SOLVED
SOLIDS
(RESI
DUE AT
IfcO C)
(MG/L)

(70300)

82

165

175

TOTAL
QRSANJC
CARHON
(C)

(MG/L)
(00660)

7,2

6,6

21

TOTAL
CHRQ.

MTUM IN
BOTTOM
MA.
TERIAL
(UG/G)

(01029)

DIS 
SOLVED 
OXY6EN

(00300) 

6.)

11.7

5.2

DIS
SOLVED
SOLIDS
(TONS
PER

AC-FT)
(70303)

.n

.22

.2"

OIL
AND

GREASE
(M6/L)

(00550)

0

0

0

MAR 
09.,, 1230 290 10 21

DATE

MAR 
09.,

TOTAL
COPPER

IN
BOTTOM
MA
TERIAL
(UG/G)

(010«3)

TOTAL
LEAD
TN

BOTTOM
MA

TERIAL
(UG/G)

(01052)

TOTAL
MERCURY

IN
BOTTOM
MA

TERIAL
(U6/6)

(71921)

TOTAL
ilNC
I*

BOTTOM
MA
TERIAL
(UG/G)

(01093)

ORGANIC
CARflOW

IN eOT-
TQM WA-
TERIAL
(C)

(G/KS)
(00667)

OIL
AMD

GREASE
IN BOT
TOM MA
TERIAL

(MG/KG)
(00553)

,5 110 56 .0



ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 821

445214093080904 - ROGERS LAKE, SITE #4, AT MENDOTA HEIGHTS, MN--Continued

MAR. 9* 1976 
1230 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

8*400 CELLS/ML

.ORGANISM_NAME.

CHLOROPHYTA 
.CHLOROPHYCEAE 
..VOLVOCALES 
...CHLAMYOOMONAOACEAE 

D ....CHLAMYDOMONAS 
EUGLENOPHYTA 
.CRYPTOPHYCEAE 
..CRYPTOMONIOALES 
...CRYPTOMONOOACEAE 
....CRYPTOMONAS 
PYRRHOPHYTA 
.OINOPHYCEAE 
..PERIOINIALES 
...PERIDINIACEAE 
....PERIDINIUM

.COMMON_NAME. 

GREEN ALGAE

EUGLENOIDS 
CRYPTOMONAOS

DINOFLAGELLATES

CELLS/ML PER_CENT

8*000

78

310

95

NOTE: D > DOMINANT ORGANISM; GREATER OR EQUAL TO 15%
ANALYSIS METHOD: SEDGWICK-RAFTER CHAMBER « zoo-x MICROSCOPE 
DIVERSITY INDICES* BASED ON ACTUAL COUNTS:

PHYL/DIV 0.307
CLASS 0.307
ORDER 0.307 

FAMILY 0.307 
GENERA 0.307

APR. 12* 1976 
1345 HOURS

IDENTIFICATION OF PHYTDPLANKTON 

150*000 CELLS/ML

.ORGANISM_NAME.

CHLOROPHYTA 
CHLOROPHYCEAE 
.CHLDHOCOCCALES 
..SCENEOESMACEAE 
...SCENEDESMUS 
HRYSOPHYTA 
BACILLARIOPHYCEAE 
.CENTRALES 
..COSCINODISCACEAE 
...CYCLOTELLA 
...MELOSIRA 
.PENNALES 
..ACHNANTHACEAE 
...COCCONEIS 
..NAVICULACEAE 
...NAVICULA 
..NITZSCHIACEAE 
...NITZSCHIA 
YANOPHYTA 
MYXOPHYCEAE 
.CHROOCOCCALES 
..CHROOCOCCACEAE 
...ANACYSTIS 
.OSCILLATORIALES 
..OSCILLATORIACEAE 
...OSCILLATORIA 
..RIVULARIACEAE 
...RAPHIDIOPSIS

PYRRHOPHYTA 
DINOPHYCEAE 
.PERIOINIALES 
..GLENODINIACEAE 
...GLENODINIUM

.COMMON_NAME. 

GREEN ALGAE

DIATOMS 
CENTRIC

PENNATE 

NAVICULOID

BLUE-GREEN ALGAE 

COCCOID

FILAMENTOUS

DINOFLAGELLATES

CELLS/ML PER.CENT

3*300

740

140*000

0

96

NOTE: D - DOMINANT ORGANISM; GREATER OR EQUAL TO is%
L - LESS THEN 1%; MAY NOT HAVE BEEN ACTUALLY COUNTED
ANALYSIS METHOD: SEDGWICK-RAFTER CHAMBER » *oo-x MICROSCOPE 
DIVERSITY INDICES* BASED ON ACTUAL COUNTS:

PHYL/DIV 0.219
CLASS 0.219
ORDER 0.276

FAMILY 0.311
GENERA 0.318



822 ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 

44S214093080904 - ROGERS LAKE, SITE #4, AT MENDOTA HEIGHTS, MN--Continued

1200 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

?50.000 CELLS/^L

_NAMF_______________ _COMMON_NAME_______ CEILS/ML

CHRYSOPHYTA 
.BACILLARiriPHYCFAF 
..CENT RALES 
...COSCINOOISCflCFAF

.PFNNALF.S 

..N'lTZSCHIACEAE

MYXOPHYCFAE 
CHROOCOCCALES 
.CHKOOCUCCACF AF

..A'-JACYSFIS
OSCILLAT'JPIALFS
.NinSTOCACtAE

.O^CILLATOWIACEAF 

..OSCILLATOPIA

fUfil ENOPHYTA 
.EU^LF.NOPHVCF AE 
. .FUCiLENALKS 
...FHGLENACEAE 

I ....TRACHELOMOMAS

PER_CENT

DIATO»S 
CFNTHTC

PFNNATE

TOTALS 

ALGAE

COCCOIO

FILAMENTOUS

EUGLENOIOS

3?0

TOTAl S

59,000 
1 ,300

190,000

2boTo~00

1

75

_ a
100

TOTALS

•IOTE: n - r>o"<iNANT OPG^NISM; GREATER OR EQUAL TO is*
L - LESS THFM ]*; MAY NOT HAVE BEEN ACTUALLY COUNTED 
ANALYSIS MFTHOD: SKD&WICK-RAFTFR CHAMBEW , 200-x MICROSCOPE

INDICES, BASED ON ACTUAL COUNTS: 
PHYL/OIV 0.0?9 

ClASS 0.029 
OSOER 0.8?9 

FAMILY 0.8?>9



ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 

445230093080405 - ROGERS LAKE, SITE #5, AT MENDOTA HEIGHTS, MN

WATER QUALITY DATA, WATFR YEAR OCTOBER 1975 TO SEPTEMBER 1976

823

DATE

MAR
09...

APR
1?...

AUG
04...

DATE

MAR
09...

APR
12...

AUG
04...

DATE

MAR
09...

APR
1?...

AUG
04...

TIME

0930

1030

1530

PER
CENT

SATUR
ATION

(00301)

1

124

19U

SUS
PENDED
SOLIDS
(MG/L)

(70299)

IB

17

27

DATE

DEPTH
Of

RESER
VOIR
(FT)

(72025)

3,5

3.0

2,0

FECAL
COLl-
FORM
CCOL.
PfcR

100 Ml.)
(31616)

<1

P3

<1

TOTAL
NITRITE

PLUS
NITRATE

(N)
(MG/L)

(00630)

.01

,00

.00

TIME

SPE. 
CJFIC 
CON.
DUCT-
ANCE
(MICRO-
MHOS)
(00095)

660

423

45ft

DIS
SOLVED
CAL
CIUM
(CA)

(MG/L)
(00915)

50

41

ifi

DIS
SOLVED

NITRITE
PLUS

NITRATE
(N)

(M&/L)
(00631)

,00

,00

.00

TOTAL
NITRO
GEN IN
BOTTOM

MATERJ.
AL (N)
(MG/KC)
(00603)

PH

(UNITS)
(00400)

7.2

8.5

9.9

DIS
SOLVED
SOOIUM
(MA)

fNG/U
(00930)

38

ie
?.*

TOTAL
KJEL-
OAHL
MITHO-
GFN
(N)

(MG/L)
(00625)

4,3

?.l

4.7

TOTAL
PHOS
PHORUS

IN BOT.
TO* MA.
TERlAt
(MG/KG)
(00668)

AIR
TEMPER
ATURE
(DfG C)
(00020)

.0

8.9

26, S

ALKA
LINITY

AS
CAC03
(*G/L)

(ooylO)

175

171

133

DIS
SOLVED
KJEL.
NITRO
GEN
(*)

(MG/L)
(00623)

2.1

1.1

2,0

TOTAL
ALUMI-
NUM IN
BOTTOM
MA-

TE»IAL
(UG/G)

(01108)

TEMPER
ATURE

(DtG C)
(00010)

2,0

10,0

26.0

DIS
SOLVED
CHLO
RIDE
(CD
(MG/L)

(009«0)

80

40

72

TOTAL
PHOS
PHORUS
(P)

(MG/L)
(00665)

.SI

.13

.35

TOTAL
ARSENIC

IN
BOTTOM
MA
TERIAL
(UG/G)

(01003)

TUR
BID
ITY

(JTU)
(00070)

4

10

15

DIS
SOLVED
SILICA
(SI02)
(Mli/L)

(00955)

6.5

.«

27

DIS
SOL
VED-
PHOS

PHORUS
(P)

(MG/L)
(00666)

.27

.00

.04

TOTAL
CADMIUM

IN
BOTTOM
MA
TERIAL
(UG/G)

(01028)

TRANS 
PAR
ENCY

(SECCHI
DISK)
(M)

(00078)

*•»

.55

.30

DIS
SOLVED
SOLIDS
(RESI
DUE AT
180 C)
(MG/L)

(70300)

364

25S

329

TOTAL
ORGANIC
CARBON
(C)

(MG/L)
(006SO)

26

10

37

TOTAL
CHRO

MIUM IN
BOTTOM
MA

TERIAL
(UG/G)

(01029)

DIS
SOLVED
OXYGEN
(MG/L)

(00300)

,2

13,6

15,5

DIS
SOLVED
SOLIDS
(TONS
PER
AC-M)
(70303)

,50

.35

.05

OIL
AND

GREASE
(MG/L)

(00550)

1

0

3

MAR 
09... 0930 2900 350 6600 13 17

DATE

MAR
09..,

TOTAL
COPPER

IN
BOTTOM
MA*

TERlAL
(UG/G)

(01043)

25

TOTAL
LFAD
TN

BOTTOM
MA.

TERIAL
(UG/G)

(01052)

BO

TOTAL
MERCURY

IN
BOTTOM
MA.

TERIAL
(UG/G)

(71921)

,7

TOTAL
ZINC
IN

BOTTOM
MA

TERIAL
(UG/G)

(01093)

94

ORGANIC
CARBON

IN BOT«
TOM MA
TERIAL
(C)

(G/KG)
(00687)

153

OIL
AND

GREASE
IN BOT
TOM MA
TERIAL
(MG/KG)
(00553)

1000



824 ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 

445230093080405 - ROGERS LAKE, SITE #5, AT MENDOTA HEIGHTS, MM- -Continued

MAR. 9, 1976 
0930 HOURS

IDENTIFICATION OF PHYTOPLANKTON 
3*0,000 CELLS/ML

.ORGANISM_NAME.

CHLOROPHYTA
.CHLOROPHYCEAE
..VOLVOCALES
...CHLAMYDOMONADACEAE
....CHLAMYDOMONAS
CYANOPHYTA
.MYXOPHYCEAE
..CHROOCOCCALES
...CHROOCOCCACEAE 

0 ....ANACYSTIS 
D ....GOMPHOSPHAERIA

..OSCILLATORIALES

...OSCILLATORIACEAE 
D ....OSCILLATORIA

EUGLENOPHYTA
.EUGLENOPHYCEAE
..EUGLENALES
...EUGLENACEAE 

L ....EUGLENA

_COMMON_NAME 

GREEN ALGAE

BLUE-GREEN ALGAE 

COCCOID

FILAMENTOUS 

EUGLENOIDS

CELLS/ML PER_CENT

3,300

51,000
110,000

170,000

IS

51

NOTE: D - DOMINANT ORGANISM* GREATER OR EQUAL TO lb%
L - LESS THEN 1%! MAY NOT HAVE SEEM ACTUALLY COUNTED
ANALYSIS METHOD: SEDGWICK-RAFTER CHAMBER , zoo-x MICROSCOPE
DIVERSITY INDICES, BASED ON ACTUAL COUNTS:

PHYL/DIV 0.058
CLASS 0.058
ORDER 1.051

FAMILY 1.051
GENERA 1.488



ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 

445230093080405 - ROGERS LAKE, SITE #5, AT MENDOTA HEIGHTS, MN--Continued

825

APR. 13, 1976 
1030 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

49,000 CELLS/ML

_ORGANISM_NAME.

CHLOROPHYTA
.CHLOROPHYCEAE
..CHLOROCOCCALES
...OCCYSTACEAE
....ANKISTROOESMUS
....OOCYSTIS

L ....SELENASTRUM
L ....TETRAEDRON 

...SCENEDESMACEAE
0 ....SCENEOESMUS 

..VOLVOCALES 

...CHLAMYOOMONAOACEAE 

....CHLAMYOOMONAS 

..CHLOROCOCCALES 

...OCCYSTACEAE 

....GLOEOACTINIUM 
CHRYSOPHYTA 
.BACILLARIOPHYCEAE 
..CENTRALES 
...COSCINOOISCACEAE

D ....CYCLOTELLA 
..PENNALES 
...GOMPHONEMATACEAE 
....GOMPHONEMA 
...NAVICULACEAE 
....NAVICULA 
...NITZSCHIACEAE 
....NITZSCHIA 
.CHRYSOPHYCEAE 
..CHRYSOMONAOALES 
...OCHROMONAOACEAE 
....DINOBRYON 
CYANOPHYTA 
.MYXOPHYCEAE 
..CHROOCOCCALES 
...CHROOCOCCACEAE

0 ....ANACYSTIS
..OSCILLATORIALES
...OSCILLATORIACEAE
....OSCILLATORIA
EUGLENOPHYTA
.CRYPTOPHYCEAE
..CRYPTOMONIOALES
...CRYPTOMONODACEAE
....CRYPTOMONAS
.EUGLENOPHYCEAE
..EUGLENALES

...EUGLENACEAE

....EUGLENA 
L ....TRACHELOMONAS

PYRRHOPHYTA
.DINOPHYCEAE
..PERIDINIALES
...GLENODINIACEAE 

L ....GLENOOINIUM

.COMMON_NAME. 

GREEN ALGAE.

DIATOMS 
CENTRIC

PENNATE 

NAVICULOID

YELLOW-BROWN ALGAE

BLUE-GREEN ALGAE 

COCCOIO

FILAMENTOUS

EUGLENOIOS 
CRYPTOMONAOS

CELLS/ML

2,300
1,500

8,500

390

4,600

13,000

390

390

3,900

770

7,700

1,500

3,500

PER_CENT

5
3
0
0

17

1

9

26

1

1

8

16

3

DINOFLAGELLATES

NOTE: D - DOMINANT ORGANISMJ GREATER OR EQUAL TO 1S«
L - LESS THEN 1%» MAY NOT HAVE BEEN ACTUALLY COUNTED
ANALYSIS METHOD: SEOGWICK-RAFTER CHAMBER , zoo-x MICROSCOPE
DIVERSITY INDICES, BASED ON ACTUAL COUNTS:

PHYL/OIV 1.831
CLASS 1.974
ORDER 2.741

FAMILY 3.044
GENERA 3.130



826 ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 

445230093080405 - ROGERS LAKE, SITE #5, AT MENDOTA HEIGHTS, MN--Continued

AUG. 4, 1976 
1530 HOURS

IDENTIFICATION OF PHYTOPLANKTON

690,000 CFLLS/ML

_ORfiftMISM __ NAME ___

CHI.OROPHYT6
. CH| OROPHYCEAE
..CHLOROCOCCALFS
...OOCYSTACEAE
.. . .ANKTSTPOOESMUS

11 . ...KIRCHislERIELLA 
I. ... .TETRAEOROM

...SCENEOES.4ACEAE

...SCENFDFSMJS 

...TFTRASTRIJM 

.TFTRASPORALFS 
.PALMELLACEAF

.CHLO»OCOCCAL(-S

..OOCYSTACEAE

...fiLOEOACTIMIUM

.HACILLA»IUPHYCFAF

...NAVICHLACEAF 

....NAVICOLA 

...NTT/SCHIACPAE 

....NITZSCHM

CYAMOPHYTA

...CHf<OOCOCCACFAF 

... .4GMFNFLL1IM 

....AMACYSTIS 

..OSCILLATO-vlALFS 

...MOSTOCACEAE 

....AMAHAt JOPSIS

_COMMON_NAME. 

GPFEN ALGAE

EILAMFNTOUS

CELLS/ML

3«.000 
130,000 
120.000

n,ooo

2s,000 
6 r->»000 
3M»000

2^,000

TOTALS 490,000

DIATOMS 
PFNMATF 
MAVICULOIO

TOTALS 7.900 

BLUE-GREEN ALGAE

coccoin
89.000
63.000

PER_CENT

6
19
18
0
2

13
9

TOTALS 190,000

r-'OTF : 0 - DOMINANT Okf,SNlSM; GREATER OR EQUAL TO Ib*
L - LESS THfN 1*; "AY K'OT HAVE BEEN ACTUALLY COUNTED
ANALYSIS METHOD: SEDGWTCK-RAFTFR CHAMBER » 20o-x MICROSCOPE
DIVERSITY INDICES, BASED ON ACTUAL COUNTS:

PHYL/DIV 0.9.T3

CLASS 0.933
OP'lER 1.S79

FAMILY ?.141
GE^JFRA 3.3P3



ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 

445250093081406 - ROGERS LAKE, SITE #6, AT MENDOTA HEIGHTS, MN

827

UAtA, WATER YtAB OCTOBER 197b TO StPUMBfck 1976 

SPt-

OATF

MAR

09...
APR
1?...

AUG
Oil...

DATS-

MAR

09, ..
APR

' ?• . .
AUG •

0 U , , ,

DATE

MflP

Ci « . , ,
APR

1 ?, . .
AUG
oa. , .

DEPTH CON-
DF PUtT-

RtSh"- AKitf PH
TI^ VOI» (MFLPfj.

(fT) MHOS) (UMTS)
(72"?S) (00095) fnpaoO)

1030 3,0 <?10 7.2

1000 3,o 0 *i 1 8,7

1 6 0 g 1,5 a U 0 <} , 9

FtCfil. DlS-
PEP- COII- SOUVtJj HIS-
CEM FORM CAi,- sni VF/.D

SATuR- (COL, CU'M snn]UM
ATIOho PER (LA) (N'A)

100 K ) (MG/L) (MG/L )
(00401) (31616) (U09J5) (00930)

5 <J "7 ?1

1^^> PI « 3 19

«!«6 <l 3? 28

nis- TOTAI.
TOTAL snLvtn H.IFL-

MTRJTl- NITKTTE DAHL
SUS- PLUS PLUS N1TM1.

PFiMPfcO NIlWATt NlTKAIfc Gf tv
SOL TOS (N) (HI (N)
(Mf;/Ll ("G/D (Mb/I.) (MG/L)

(70£99) (OUh.^O) (OOOJl) f006? t>)

in ,01 .ot u.a

19 ,00 .00 ?,3

3« .01 .01 i,a

101AL TOTAL

MIIRO- PHDS»
6F.N PI PHnf-uS
h(lTT()M IK. BOT-

MATtRJ- TOM MA»

Tir't AL (f<) TI-PIAI,
PATE (M(,/K6) (MC,/KG)

(UP603) (Odhhf*)

MAR

09,., 1030 3?0o 300

TOTAL TH1H t
CnpPKW LPAD M[

JM Tf.
BOTTOM PllTTHf H

MA- ^ 4 - i
IFfclAL TtUTAl T!

Alk
TEMPER- Tfcwpfcw-

ATU(<fc AfUHE
(DfcG L) (PEG C)
(000?0) (00010)

.0 1.0

e . 9 IO,D

?R,S 27,0

OIS-
Al.nA- SOLVED
t tNl I v CHUO-

A S RIDp.
CACC>5 (CD
(^G/L) (MG/L)

fOOttlU) L00940)

lai U9

181 «(?

13P 7^

DJS-
SOL vt n
K.lfcL, TUTAl
f^ITSu- PHOS-

GtN PMOWOS
(N) (P)

(Mb/L) (MG/L)
(00o?3) (OOS>65)

1.7 ,S«

,97 ,17

i.a .«5

T01AI, TOTAL
4LHM1- AUSt-NlL

WIM J >. TN
HdlTOM RfiTTOM

MA- I-A-

If-klAL Tt^IAl,
(Ufj/U) (uG/6)

( u 1 1 o H ) ( n i o (i i "»

7 « d 0 1 8

DIAL TUTAL OK

»rii»<Y ^!"<r. c
j N IN i *j

riTtn 1 ' BnTliii' Tu
f A • '1 A . I

f-HAt. Tt«IAU

IKANS* 
PAR-

TOR- tMCY

BIO- (SfcCCHI

ITY DISK)
(JTU) (M)

(00070) (00078)

^ --

10 ,6a

JO .27

OI8-
SOLVKD

DIS- SOLIDS
SOLVED (HfSI-
SILICA DUE AT
(S102) IBO C)
(ML./L) (MG/L)

(00955) (70500)

6,6 i^fll

,6 26$

28 32«

HIS-
SUL-
VtU- TOTAL
PH05- uRUANK

PNURUS CARBON

CP) (C)
(Mi'-/L> (MG/L)

(00666) (00660)

, I 7 24

,00 10

.0? 37

TOTAL TUT At
CADMIUM CHHU-

It) MluM in
KOI TOM HUT TOM

Wfi. MA-

TfcKlAl TtWIAL

(OU/lO (UG/G)
(Oiu2t<) ((11029)

^ 21

GAMC t-Ii.
Arthd>. AK[f

nrii. bKEAStr
K MA. IN HOT-
fehlAl HIM hA-
(Cl U.WIAL

DIS-
SOLVED
OXYGfcN
(MG/L)

(00300)

,7

13,9

19,2

DIS
SOLVED
SOLIDS
(TONS

PER
AC-FT)

(70303)

,3$

,36

t uu

OIL
AND

bRfcASE
(MG/L)

(OOSbO)

I

0

2

MAR
09.,,

(ur,/r, i
(0105?)

3? too t.'



828 ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 

445250093081406 - ROGERS LAKE, SITE #6, AT MENDOTA HEIGHTS, MN--Continued

MAR. 9, 1976 
1030 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

960 CELLS/ML

..ORGANISM_NAME.

CHLOROPHYTA
.CHLOROPHYCEAE
..VOLVOCALES
...CHLAMYOOMONAOACEAE
....CHLAMYOOMONAS
CHRYSOPHYTA
.CHRYSOPHYCEAE
..CHRYSOMONAOALES
...OCH90MONADACEAE 

0 ....OINOBRYON
CYANOPHYTA
.MYXOPHYCEAE
..OSCILLATORIALES
...OSCILLATORIACEAE 

0 ....OSCILLATORIA
EUGLENOPHYTA
.CRYPTOPHYCEAE
..CRYPTOMONIDALES
...CRYPTOMONOOACEAE 

L ....CRYPTOMONAS
.EUGLENOPHYCEAE
..EUGLENALES
...EUGLENACEAE
....EUGLENA 

0 ....TRACHELOMONAS
PYRRHOPHYTA
.OINOPHYCEAE
..PERIOINIALES
...PERIOINIACEAE 

0 ....PERIOINIUM

.COMMON_NAME. 

GREEN ALGAE

YELLOW-BROWN ALGAE

SLUE-GREEN ALGAE 

FILAMENTOUS

EUGLENOIOS 
CRYPTOMONAOS

CELLS/ML PER_CENT

70

160

160

16

16

18
160

a
16

OINOFLAGELLATES

NOTE: o - DOMINANT ORGANISM; GREATER OR EQUAL TO 15%
L - LESS THEN 1%; MAY NOT HAVE BEEN ACTUALLY COUNTED
ANALYSIS METHOD: SEDGWICK-RAFTER CHAMBER » aoo-x MICROSCOPE
DIVERSITY INDICES* BASED ON ACTUAL COUNTS:

PHYL/DIV 2.103
CLASS 2.103
ORDER 2.103

FAMILY 2.103
GENERA 2.188



ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 

445250093081406 - ROGERS LAKE, SITE #6, AT MENDOTA HEIGHTS, MN--Continued

829

APR. 12, 1976 
1000 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

180,000 CELLS/ML

.ORGANISM_NAME.

CHLOROPHYTA
.CHLOROPHYCEAE
..CHLOROCOCCALES
...MICRACTINIACEAE
....MICRACTINIUM
...OCCYSTACEAE
....ANKISTROOESMUS

L ....TEfRAEDRON
L ....WESTELLA

...SCENEDESMACEAE

....ACTINASTRUM

....SCENEDESMUS

..TETRASPORALES

...PALMELLACEAE

....SPHAEROCYSTIS
CHRYSOPHYTA
.BACILLARIOPHYCEAE
..CENTRALES
...COSCINOOISCACEAE

0 ....CYCLOTELLA 
..PENNALES 
...FRAGILARIACEAE 
....SYNEORA 
...NITZSCHIACEAE 
....NITZSCHIA 
.CHRYSOPHYCEAE 
..CHRYSOMONAOALES 
...OCHROMONAOACEAE 
....OIN08RYON 
CYANOPHYTA 
.MYXOPHYCEAE 
..CHROOCOCCALES 
...CHROOCOCCACEAE

L ....ANACYSTIS
..OSCILLATORIALES 
...OSCILLATORIACEAE

L ....OSCILLATORIA 
EUGLENOPHYTA 
.CRYPTOPHYCEAE 
..CRYPTOMONIOALES 
...CRYPTOMONOOACEAE 
....CRYPTOMONAS 
.EUGLENOPHYCEAE 
..EUGLENALES 
...EUGLENACEAE

L ....EUGLENA
....TRflCHELOMONAS 
PYRRHOPHYTA 
.OINOPHYCEAE 
..PERIOINIALES 
...GLENODINIACEAE

L ....GLENODINIUM

_COMMON_NAME. 

GREEN ALGAE

DIATOMS 
CENTRIC

PENNATE

YELLOW-BROWN ALGAE

BLUE-GREEN ALGAE 

COCCOIO

FILAMENTOUS

EUGLENOIOS 
CRYPTOMONAOS

CELLS/ML

1,900

5,300

1,900 
R,700

960

150,000

960

2,400

960

PER_CENT

84

1

1

1,400

960

OINOFLAGELLATES

NOTE: D - DOMINANT ORGANISM; GREATER OR EQUAL TO 15%
L - LESS THEN 1*! MAY NOT HAVE BEEN ACTUALLY COUNTED
ANALYSIS METHOD: SEOGWICK-RAFTER CHAMBER , zoo-x MICROSCOPE
DIVERSITY INDICES, BASED ON ACTUAL COUNTS:

PHYL/DIV 0.693
CLASS 0.757
ORDER 0.927

FAMILY 1.088
GENERA 1.145



830 ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 

445250093081406 - ROGERS LAKE, SITE #6, AT MENDOTA HEIGHTS, MM--Continued

AUG. 4, 1976 
1600 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

1.700.000 CELLS/ML

.ORGANISM_NAME.

CHLOROPHYTA
.CHLOROPHYCEAE
..CHLOROCOCCALES 

OCCYSTACEAE 
.ANKISTRODESMUS 
.DICTYOSPHAERIUM 
.KIRCHNERIELLA 
.SELENASTRUM 
.TETRAEDRON 
SCENEDESMACEAE 
.ACTINASTRUM 
.SCENEDESMUS 
.TETRASTRUM 
OCCYSTACEAE 
.GLOEOACTINIUM

CHRYSOPHYTA
.BACILLARIOPHYCEAE
..PENNALES
...NITZSCHIACEAE
....NITZSCHIA
CYANOPHYTA
.MYXOPHYCEAE
..CHROOCOCCALES
...CH900COCCACEAE
....AGMENELLUM
....ANACYSTIS
..OSCILLATORIALES
...NOSTOCACEAE
....ANA8AENOPSIS

.COMMON_NAME. 

GREEN ALGAE

DIATOMS 
PENNATE

BLUE-GREEN ALGAE 

COCCOID

FILAMENTOUS

CELLS/ML

48.000 
110.000 
100.000
IB.000

48.000
100.000
110.000

380.000

21,000

730.000
66.000

1Z.OOO

PER_CENT

3
7
6
1
0

3
6
6

17

44
4

NOTE! D - DOMINANT ORGANISMt GREATER OR EQUAL TO 15%
L - LESS THEN 1*1 MAY NOT HAVE BEEN ACTUALLY COUNTED
ANALYSIS METHOD: SEDGWICK-RAFTER CHAMBER . zoo-x MICROSCOPE
DIVERSITY INDICES. BASED ON ACTUAL COUNTS:

PHYL/DIV 1.085
CLASS 1.085
ORDER 1.139

FAMILY 1.9Z8
GENERA 2.673



ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 

445230093043701 - SCHMIDT LK, SITE #1, AT INVER GROVE HEIGHTS, MN

831

•HATER QUALITY DATA, »<ATFR YEAR OCTOBtR 1975 TO StPTEMBi« 1976

DATE

MOV
1*...

APR
13...

JUN
22, .,

DATE

MOW

18...
APR
H...

JON
22...

OA 1>

MOV
18...

APR

15, ,.
JUN
2?...

SPfc. 
CTFIC

DEPTH CON-
OF DUCT- AIR

RESER- AKlCf- PH TfMPER-
TIME VOIR (MICRO- ATURE

(FT) MHOS) (UNITS) (OFG C)
(72025) (00095) (OO'JOO) (00020)

1125 -- «60 7.6 12,0

1030 6,0 550 7,8 20,6

12«5 <l,5 SiS 10,5 27,0

t'ECAL OlS-
PER- COL1- SOLVED OIS- Al.KA-
CfcNT FORM CAL- SOLVED LI^ITY

SATUH. (COL, CiUM SOOIUM AS
ATION PER (CA) (M) CACOJ

100 "1) (MG/L) (MR/L) (MG/L)
(00301) (31616) ( 0 0 9 j 5 3 (00930) (00 '4 10)

6? 15 <*7 ?3

88 it 50 V 128

t«0 0 29 ^7 e>6

DlS- TOTAL HIS-
TOTAL soLvto K.JJL- SOLVtD

MlTRiTt NITKTTF; RAHL KJEL,
SUS- PLUS PLUS Nir«0. fjITRO.

PEMDED NITRATE MITHATF. GKN GEN
SOLIDS (M) fN) (N) (M)
(MG/L) (MG/LJ (MG/L) ("G/D (MG/L)

(70299) (00630) (00631) (00625) (00623)

1 ,20 .20 ?,;> 4 6<t

3 ,02 .02 i.fe ,67

2 ,02 .00 1,2 ,8«

(OfAL TOTAL TOTAL
NITKO- PHOS- ALu H i«
GgN IN PHHWUS NU*' IN
bOTTdM TM HOT. BOTTOM

MATfeRl- TOM MA. MA-
TIME AL (M) TI-HIAL TEwtAi,

DATE (MG/KG) t^fi/M!) (UG/G)
(00603) (0(lh68) (01108)

MOW
18., . 1125 6900 330 6t«0

TOTAL TOTAL TOTAL Tl-
COPPfcR LFAO MfrtCU»Y <!

IN f k, 1 M

TEMPER.
ATURE

COfcG C)
(00010)

5.0

H.5

25.0

DIS
SOLVED
CHLO
RIDE.
(CD
(MG/L)

(009*10)

50

69

81

TOTAL
PHOS
PHORUS
(p)

( MG/L )
(00665)

,10

,09

.12

TOTAL
ARSfeMTC

TM
BOTTOM
HA-

TtHi AL
(UG/G)

1010U3)

11

TRAMS*
PAR.

TUR- ENCY
BID- (SECCHI
ITY DISK)

(JTU) (»)
(00070) (00078)

1

3 .98

2 1.07

DIS»
SOLVED

OIS- SOLIDS
SOLVtD (kfc'SI.
SILICA DUE AT
(SIU2) 180 C)
(MG/L) (MG/L)

(00955) (70300)

5.0 291

«.« 312

1,9 287

DIS
SOL
VED- TOTAL
PMOS- ORGANIC

PHORUS CARBON
(P) (C)

(MG/L) (MG/D
(00066) (00680)

,02 11

,01 8. a

,06 12

TOTAL TOTAL
CADMIUM CHRO.

IM MK'M iNi
HOTTUM tJUTfO?'
MA- MA-
H^IAL ffcHI*L
(ilG/ti) (UG/G)

(01028) (0)029)

2 «<>

DIS
SOLVED
OXYGEN
(MG/L)

(00300)

7.7

9 f 5

11.8

DIS
SOLVED
SOLIDS
(TONS
PER

AC-FTJ
(70303)

.40

.12

,39

OIL
AND

GREASE,
(MG/L)

(00550)

-•

0

— —

TAL OHIjANIC MIL
ToiC C
IM IN

UOTTUU HUT TOM BOTTOM BOTTOM Id
MA- MJ. HA- H
TEwIAL Tt»TA(. ItkTAL Tt

DATE CDG/G) (Ul5/m (L'G/G) ( U

A>*HOVl AND
HOT- <iKf ASfc

H «A. IN HOT"
A. ftRlAI. Tilii rtA-
R£ AU
c/ft ) (

(0104*) (Oins?) (M921) 101094) (0

(C) TtHlAL
Ci/i«G) 1>M«/KU)

iihH/) (UU553)

Ifl,, $0 ''.'I



832 ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 

445230093043701 - SCHMIDT LK, SITE #1, AT INVER GROVE HEIGHTS, MN--Continued

NOV. 18. 1975 
1125 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

24,000 CELLS/ML

.ORGANISM_NAME.

CHLOROPHYTA
.CHLOROPHYCEAE
..CHLOROCOCCALES
...OCCYSTACEAE 

D ....ANKISTRODESMUS 
L ....OICTYOSPHAERIUM

....SELENASTRUM

..VOLVOCALES

...CHLAMYOOMONAOACEAE 
0 ....CH| AMYOOMONAS

CHRYSOPHYTA
.8ACILLARIOPHYCEAE
..CENTRALES
...COSCINOOISCACEAE
....CYCLOTELLA 

L ....MELOSIRA
..PENNALES
...NITZSCHIACEAE
....NITZSCHIA
.CHRYSOPHYCEAE
..CHRYSOMONADALES
...MALLOMONAOACEAE
....MALLOMONAS
...OCHROMONAOACEAE
....OCHROMONAS
EUGLENOPHYTA
.CRYPTOPHYCEAE
..CRYPTOMONIDALES
...CRYPTOMONODACEAE
....CRYPTOMONAS
.EUGLENOPHYCEAE
..EUGLENALES
...EUGLENACEAE 

L ....TRACHELOMONAS
PYRRHOPHYTA
.DIMOPHYCEAE
..PERIDINIALES
...GLENODINIACEAE 

0 ....GLENOOINIUM

.COMMON_NAME. 

GREEN ALGAE

CELLS/ML PER_CENT

DIATOMS 
CENTRIC

PENNATE 

YELLOW-BROWN ALGAE

EUGLENOIDS 
CRYPTOMONAOS

9»300 

930

5»100

460

930

1,400

460

1,400

38
0

OINOFLAGELLATES

4.300 17

NOTE: o - DOMINANT ORGANISM; GREATER OR EQUAL TO ib%
L - LESS THEN 1%? MAY NOT HAVE BEEN ACTUALLY COUNTED 
ANALYSIS METHOD! SEDGWICK-RAFTER CHAMBER « 200-X MICROSCOPE 
DIVERSITY INDICES. BASED ON ACTUAL COUNTS: 

PHYL/DIV 1.481 
CLASS 1.614 
ORDER 2.250 

FAMILY 2.312 
GENERA 2.498



ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 

445230093043701 - SCHMIDT LK, SITE #1, AT INVER GROVE HEIGHTS, MN--Continued

833

APR. 13, 1976 
1030 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

33,000 CELLS/ML

.ORGANISM_NAME____

CHLOROPHYTA
.CHLOROPHYCEAE
..CHLOHOCOCCALES 

CHARACIACEAE 
.SCHROEOERIA 
OCCYSTACEAE 
.ANKISTRODESMUS 
.OICTYOSPHAERIUM 
.KIRCHNERIELLA 
.TETRAEORON 
SCENEOESMACEAE 
.SCENEOESMUS

CHRYSOPHYTA
.8ACILLARIOPHYCEAE
..PENNALES
...NAVICULACEAE
....NAVICULA
...NIT7SCHIACEAE
....NITZSCHIA
.CHRYSOPHYCEAE
..CHRYSOMONADALES
...OCHROMONAOACEAE
....DINOBRYON
....OCHROMONAS
CYANOPHYTA
.MYXOPHYCEAE
..OSCILLATORIALES
...OSCILLATORIACEAE
....OSCILLATORIA
EUGLENOPHYTA
.CRYPTOPHYCEAE
..CRYPTOMONIDALES
...CRYPTOMONOOACEAE
....CRYPTOMONAS
.EUGLENOPHYCEAE
..EUGLENALES
...EUGLENACEAE
....EUGLENA
....PHACUS
....TRACHELOMONAS
PYRRMOPHYTA
.OINOPHYCEAE
..PERIOINIALES
...PERIOINIACEAE
....PERIOINIUM

..COMMON_NAME. 

GREEN ALGAE

_ CELLS/ML

340

3,000
900

1,600

450

DIATOMS 
PENNATE 
NAVICULOIO

YELLOW-BROWN ALGAE

BLUE-GREEN ALGAE 

FILAMENTOUS

EUGLENOIDS 
CRYPTOMONAOS

OINOFLAGELLATES

680

340
1,900

9,900

3,400

340
110
330

110

PER_CENT

14
4
7
0

11

NOTE: D - DOMINANT ORGANISM* GREATER OR EQUAL TO 15%
L - LESS THEN 1%» MAY NOT HAVE BEEN ACTUALLY COUNTED
ANALYSIS METHOD: SEOGWICK-RAFTER CHAMBER , 3oo-x MICROSCOPE
DIVERSITY INDICES, BASED ON ACTUAL COUNTS:

PHYL/DIV 1.850
CLASS 3.057
ORDER 3.057

FAMILY 3.346
GENERA 3.703



834 ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 

445230093043701 - SCHMIDT LK, SITE #1, AT INVER GROVE HEIGHTS, MN--Continued

JUNE 22, 1976 
12*5 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

8,700 CELLS/ML

.ORGANISM_NAME.

CHLOROPHYTA
.CHLOROPHYCEAE
..CHLOROCOCCALES
...COELASTRACEAE
....COELASTRUM
...OCCYSTACEAE

L ....ANKISTROOESMUS 
....DICTYOSPHAERIUM 
....OOCYSTIS 
...SCENEOESMACEAE

L ....SCENEDESMUS 
..ZYGNEMATALES 
...DE5MIOIACEAE

L ....COSMARIUM 
CHRYSOPHYTA 
.BACILLARIOPHYCEAE 
..PENNALES 
...NAVICULACEAE

L ....NAVICULA
...NIT2SCHIACEAE
....NITZSCHIA
.CHRYSOPHYCEAE
..CHRYSOMONADALFS
...OCHROMONADACEAE
....OCHROMONAS
CYANOPHYTA
.MYXOPHYCEAE
..CHROOCOCCALES
...CHROOCOCCACEAE
....ANACYSTIS
..OSCILLATORIALES
...NOSTOCACEAE
....ANABAEMA
...OSCILLATORIACEAE
....LYNGBYA

D ....OSCILLATORIA

..COMMON_NAME_. 

GREEN ALGAE

CELLS/ML

93

350
75

PLACOOERM OESMIOS

DIATOMS 
PENNATE 
NAVICULOIO

YELLOW-HROWN ALGAE

BLUE-GREEN ALGAE 

COCCOIO

FILAMENTOUS

350

130

2*0

1,000

93
6,200

PER_CENT

12

1
72

NOTE! D - DOMINANT ORGANISM* GREATER OR EQUAL TO 15%
L - LESS THEN 1«» MAY NOT HAVE BEEN ACTUALLY COUNTED 
ANALYSIS METHOD! SEDGWICK-RAFTER CHAMBER , 200-X MICROSCOPE 
DIVERSITY INDICES, BASED ON ACTUAL COUNTS: 

PHYL/DIV 0.666 
CLASS 0.714 
ORDER 0,906 

FAMILY l.<»5<» 
GENERA 1.589



ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 

445224093043302 - SCHMIDT LK, SITE #2, AT INVER GROVE HEIGHTS, MN

wATf'R QUALITY OATA, WATfR YEAR OCTOHER 1975 TO SfcPTtMBfc« 1976

835

DATE

MOV
is...

APR
13...

JUN
2?...

DATE

MOV
IS...

APR
15...

JUN
22...

DATE

MOV
1«...

APR

13, ,.
JUN
?-?...

DEPTH
OP

RfcSfc«.
TIME voiR

(FT)
(720?5)

1040 —

1020 6,0

1225 5.4

FECAL
PtR- COLI-
CENT FORM

SATUH- (COL.
ATION PER

100 ML)
(00301) (31616)

62 90

88 0

155 0

TOTAL
MT»lTfc

SUS- PLUS
PFNDfD NITRATE
SOLIDS (N)
(M(i/L) (MG/L)

(70299) (006*0)

1 ,21

3 ,01

4 ,01

TIME
DATE

!uQV
18... 1040

SPL. 
CIFIC
CON.
OUCT-
ANCE
(MICRO-
MHOS)
(00095)

460

550

522

DIS
SOLVED
CAL«
CllJM
(CA)

(MG/L)
(009J5)

50

i>0

31

OIS-
SOLVfcD
NIThim

PLUS
NITHATE

("0
(MG/L )

( 0 0 6 J 1 )

,21

.01

.01

TOTAL
Nt TB0-
GE'N IN
einTTOM

MATfcRl-
Al. (N)
(HG/KG)
(00603)

10200

PH

(HMITS)
(00400)

7.7

7.8

10,4

OT5-
sni VED
SODIUM
(MA)

(MG/L)
(00930)

?j

32

3ft

TOTAL
KJf-L-
DAHL
NJTBO-
GEM
(N)

(«r;/L)
(00625)

2. a

1.7

1.2

TOTAL
PHns-
PHflRUS

f.'-j BOT
TOM MA
TERIAL

("•G/HG)
(00668)

450

AIR
TtMPfrR-
ATUWfc
(DFG C)
(00020)

12,0

1«,3

26.0

ALKA- •
L TNITY

AS
CAC03
(MQ/L)

(00410)

• W

125

59

01S-
SOLVtD
Kjf-L,
NlTkO-
GEN
(N)

(MG/L)
(00«j23)

2.5

,7fl

1. 2

TOTAL
ALUM i-
MUM JtJ
HOT TOM
MA-
tEMAL
(Uii/U)

(01 10«)

7900

TEMPER-
AfU^E
(DtG C)
toooio)

5.0

11,5

26,0

DIS
SOLVED
CHIO-
RIOE
(CD
(MG/L)

(00940)

49

67

«1

TOTAl
PHOS
PHORUS
(P)

(MG/L)

(00<>65)

,36

.02

.tl

TOTAL
ARSENIC

IN
BOTTOM
MA-
ThHlAL
(UG/G)

(01003)

1 1

TUR
BID
ITY

(JTU)
(00070)

1

?

1

DIS
SOLVED
SILICA
(SI02)
(MG/L)

(00955)

5.0

4,3

2.6

CIS-
SOL-
VfcD-
PMOS-

PHORUS
(P)

('"(j/l )
(00666)

.03

,01

.11

TOTAL
CMJCIgN

IN
rtQT Tyw
M4.

Tg^lAL
(U(./G)

(01U28)

2

TOTAL TOTAL TOTAL TOTAL ORGANIC
COPPER

IN
LEAD MtBCUHY

TK) IN
ZINC CAWBON

I\i IN

THANS-
PAK-
tNCY

(StCCHI
OISK)
(M)

(0007«)

..

1. 10

1.07

UIS-
SOLVFO
SOLIDS
(WfcSI-
OOfc AT
ISO C)
(MG/L)

( 70300)

292

31S

300

TOTAL
ORGANIC
CARBQM
(C)

f MG/L)
(00680 >

13

7.9

10

TOTAL
CHUO-

rtlUM I.si
HOT TOM
*-A.

TfeRIAL
(uG/G)

(01029)

30

OR
AMD

DIS
SOLVED
OXYGtN
(MG/L)

(00300)

7,7

9.3

12.4

DIS-
SOL vfeO
SOL I OS
(TUNS
P£R
AC-M)

(70303)

,40

.*»3

.41

OIL
A.MO

GRH ASfc
(MG/L)

(00-350)

..

0

HOT- GREASE
^flrTQM ftOTTnw HOTTQM BOTTOM TOM MA- IN
M A-

Tf-HlAL T
MA. *<A. MA- T
tWtAt TERIAL TtRIAL

feRIAL TO
(O T

HOT-
M MA"

tRUL
DATE (UG/G) (UR/G) (UG/G) (UG/G) (G/KG) (MG/KGI

(01043) (010*52) (719211 (01093) (00637) (00553)

4.0



836 ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 

445224093043302 - SCHMIDT LK, SITE #2, AT INVER GROVE HEIGHTS, MN--Continued

NOV. 18. 1975 
1040 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

16.000 CELLS/ML

..ORGANISM_NAME.

CHLOROPHYTA
CHLOROPHYCEAE
.CHLOROCOCCALES
..OCCYSTACEAE
...ANKISTRODESMUS
...SELENASTRUM
.VOLVOCALES
..CHLAMYDOMONADACEAE
...CHLAMYDOMONAS
HRYSOPHYTA
BACILLARIOPHYCEAE
.CENTRALES
..COSCINODISCACEAE
...CYCLOTELLA
.PENNALES
..NAVICULACEAE
...NAVICULA
..NITZSCHIACEAE
...NITZSCHIA
CHRYSOPHYCEAE
.CHRYSOMONADALES
..MALLOMONAOACEAE
...MALLOMONAS 

EU6LENOPHYTA
CRYPTOPHYCEAE
.CRYPTOMONIDALES
..CRYPTOMONOOACEAE
...CRYPTOMONAS
EUGLENOPHYCEAE
.EUGLENALES
..EUGLENACEAE
...TRACHELOMONAS 

PYRRHOPHYTA
OINOPHYCEAE
.PERIDINIALES
..GLENDD1N1ACEAE
...GLENODINIUM

.COMMON_NAME. 

GREEN ALGAE

DIATOMS 
CENTRIC

PENNATE 
NAVICULOID

YELLOW-BROWN ALGAE

EUGLENOIDS 
CRYPTOMONAOS

DINOFLAGELLATES

___ CELLS/ML

3,300
1,000

7,000

200

ZOO 

830

ZOO

2,000

200

1,200

P£R_CENT

20
6

43

13

NOTE: D - DOMINANT ORGANISM; GREATER OR EQUAL TO 15*
ANALYSIS METHOD: SEDGWICK-RAFTER CHAMBER , zoo-x MICROSCOPE
DIVERSITY INDICES, BASED ON ACTUAL COUNTS:

PHYL/DIV 1.352
CLASS 1.466
ORDER 2.183

FAMILY 2.229
GENERA 2.439



ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 

445224093043302 - SCHMIDT LK, SITE #2, AT INVER GROVE HEIGHTS, MN- -Continued

837

APR. 13» 1976 
1020 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

53,000 CELLS/ML

.ORGANISM_NAME.

CHLOROPHYTA 
CHLOROPHYCEAE 
.CHLOROCOCCALES 
..MICRACTINIACEAE 
...MICRACTINIUM 
..OCCYSTACEAE 
...KIRCHNERIELLA 
..SCENEDESMACEAE 
...SCENEDESMUS 
.TETRASPORALES 
..COCCOMYXACEAE 
...OISPORA 
HRYSOPHYTA 
BACILLARIOPHYCEAE 
.PENNALES 
..ACHNANTHACEAE 
...ACHNANTHES 
..NIT7SCHIACEAE 
...NITZSCHIA 
CHRYSOPHYCEAE 
.CHRYSOMONADALES 
..OCHROMONAOACEAE 
...OCHROMONAS 
YANOPHYTA 
MYXOPHYCEAE 
.CHROOCOCCAUES 
..CHROOCOCCACEAE 
...AGMENELLUM 
...ANACYSTIS 
.OSCRLATORIALES 
..OSCILLATORIACEAE 
...OSCILLATORIA 
..RIVULARIACEAE 
...RAPHIDIOPSIS 
UGLENOPHYTA 
CRYPTOPHYCEAE 
.CRYPTOMONIDALES 
..CRYPTOCHRYSIDACEAE 
...CHROOMONAS 
..CRYPTOMONODACEAE 
...CRYPTOMONAS 
EUGLENOPHYCEAE 
.EUGLFNALES 
..EUGLENACEAE 
...TRACHELOMONAS

.COMMON_NAME. 

GREEN ALGAE

DIATOMS
PFNNAT'E

YELLOW-BROWN ALGAE

BLUE-GREEN ALGAE 

COCCOID

FILAMENTOUS

EUGLENOIDS 
CPYPTOMONADS

CELLS/ML

3.300

340

2.300

4*200

950

690
520

2,200

37,000

780

1,400

430

PER_CENT

4

69

NOTE: D - DOMINANT ORGANISM; GREATER OR EQUAL TO 15%
L - LESS THEN 1%» MAY NOT HAVE BEEN ACTUALLY COUNTED
ANALYSIS METHOD: SEDGWICK-RAFTER CHAMBER , 20o-x MICROSCOPE
DIVERSITY INDICES, BASED ON ACTUAL COUNTS:

PHYL/DIV 1.180
CLASS 1.279
ORDER 1.523

FAMILY 1.B52
GENERA 1.874



838 ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 

445224093043302 - SCHMIDT LK, SITE #2, AT INVER GROVE HEIGHTS, MN--Continued

JUNE 22 i 1976 
1230 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

120,000 CELLS/ML

..ORGANISM_NAME_____

CHLOROPHYTA 
CHLOROPHYCEAE 
.CHLOROCOCCALES 
..MICRACTINIACEAE 
...MICRACTINIUM 
..OCCYSTACEAE
...ANKISTROOESMUS
..SCENEOESMACEAE 

L ...CRUCIGENIA 
L ...SCENEOESMUS

.TETRASPORALES

..COCCOMYXACEAE

...ELAKATOTHRIX

.VOLVOCALES

..CHLAMYDOMONADACEAE

...CHLAMYOOMONAS

.ZYGNEMATALES

..DESMIDIACEAE

...STAURASTRUM
HRYSOPHYTA
8ACILLARIOPHYCEAE
.PENNALES
..FRAGILARIACEAE
...FRAGILARIA
..NmSCHIACEAE
...NITZSCHIA
YANOPHYTA
MYXOPHYCEAE
.CHROOCOCCALES
..CHROOCOCCACEAE
...ANACYSTIS
.OSCILLATORIALES
..NOSTOCACEAE
...ANA8AENOPSIS
...APHANIZOMENON
..OSCILLATORIACEAE
...OSCILLATORIA
UGLENOPHYTA
EUGLENOPHYCEAE
.EUGLENALES
..EUGLENACEAE
...TRACHELOMONAS
YRRHOPHYTA
DINOPHYCEAE
.PERIOINIALES
..GLENOOINIACEAE
...GLENOOINIUM

..COMMON_NAME. 

GREEN ALGAE

CELLS/ML

PLACODERM OESMIDS

DIATOMS 
PENNATE

BLUE-GREEN ALGAE 

COCCOIO

FILAMENTOUS

EUGLENOIDS

DINOFLAGELLATES

2,200

10,000

16,000

94,000

PE«_CENT

0
13

75

NOTE: D - DOMINANT ORGANISM! GREATER OR EQUAL TO lb%
L - LESS THEN 1%I MAY NOT HAVE BEEN ACTUALLY COUNTED
ANALYSIS METHOD: SEDG«ICK-RAFTER CHAMBER , 2oo-x MICROSCOPE
DIVERSITY INDICES, BASED ON ACTUAL COUNTS:

PHYL/DIV 0.269
CLASS 0.269
ORDER 0.696

FAMILY 1.240
GENERA 1.244



ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY .PARTIAL-RECORD LAKE STATIONS 

445223093042403 - SCHMIDT LK, SITE #3, AT INVER GROVE HEIGHTS, MN

839

WATER QUALITY DATA, WATER YFAR OCTOBER 1975 TO SEPTEMBER 1976

DATE

NOV
16...

APR
15...

JUN
a?...

DATE

NQV
18...

APR
13...

JUN
2?,..

DATE

NOV
18.,.

APR
IS...

JUN
22...

TIME

1105

1015

1200

PER
CENT

SATUR-
ATION

(00301)

60

69

162

SUS
PENDED
SOLIDS
(MG/U

(70299)

3

a

2

DATfc

DEPTH
OF

RESER
VOIR
(FT)

(72025)

»»

5.5

5.5

FECAL
CQLI-
FORM
tCOL.
PER

100 ML)
(31616)

20

0

0

TOTAL
NITRITE

PLUS
NITRATE

(N)
(MG/L)

(00630)

.21

.00

.01

TIME

SPE. 
CIFIC 
CON.
DUCT-
ANCE
(MICRO-
MHOS)
(00095)

460

537

520

DIS
SOLVED
CAL
CIUM
(CA)

(Mt/L)
(00915)

so
bO

30

DIS
SOLVED

NITRITE
PLUS

NITRATE
(N)
(MG/U

(00631)

.21

.00

.01

TOTAL
NI1RO-
6fN IN
80TTOM

MATERI
AL (N)
(MG/KG)
(00603)

PH

(UNITS)
(00400)

7.7

7.8

10.4

DIS
SOLVED
SODIUM
(NA)

(M6/L)
(00930)

?2

32

32

TOTAL
KJ6L-'
OAHL
NITRO
GEN
(N)

(MK/L)
(00625)

2.?

1.6

1.3

TOTAL
PHOS
PHORUS

IN BOT
TOM MA-
TERIAL
(MG/KG)
(00668)

AIR
TEMPER
ATURE
(DEC C)
(00020)

12.0

16.]

26.0

ALKA
LINITY

AS
CAC03
(MG/L)

(00410)

-.

126

58

DIS
SOLVED
KJEL,
NITRO
GEN
(N)

(MG/L)
(00623)

,00

.78

.60

TOTAL
ALUMI
NUM IN
SOT- TOM
MA

TERIAL
(UG/6)

(01108)

TEMPER
ATURE
(DEC C)
(00010)

5,0

11.5

26,0

DIS
SOLVED
CHLO
RIDE
(CD
(MG/L)

(00940)

49

70

eo

TOTAL
PHOS
PHORUS
(P)

(MG/L)
(00665)

,08

.10

,12

TOTAL
ARSENIC

IN
BOTTOM
MA
TERIAL
CUG/C)

(01003) '

TUR
BID
ITY

(JTU)
(00070)

0

2

1

DIS
SOLVED
SILICA
(SI02)
(MG/L)

(00955)

5.0

4,4

2.3

PIS-
SOL
VED-
PHOS

PHORUS
(P)

(MG/L)
(00666)

,01

.01

.07

TOTAL
CADMIUM

IN
BOTTOM
MA
TERIAL
(UG/G)

(01026)

TRANS- 
PA8-
ENCY

(SECCHI
DISK)
(M)

(00076)

->

.91

1,07

DIS
SOLVED
SOLIDS
(RESI
DUE AT
160 C)
(MG/L)

(70300)

293

311

265

TOTAL
ORGANIC
CARSON
(C)

(MG/L)
(00660)

13

6.8

9,6

TOTAL
CHRO

MIUM IN
BOTTOM
MA
TERIAL
(UG/G)

(01029)

DIS
SOLVED
OXYGEN
(MG/L)

(00300)

7,5

9,4

13,0

DIS
SOLVED
SOLIDS
(TONS
PER

AC -FT-)
(70303)

.40

,«2

.59

OIL
AND

GREASE
(MG/L)

(00550)

mm

0

**

NOV
1105 6700 360 6600 12 23

DATE

NOV 
18,,

TOTAL 
COPPER IN ' ' 
BOTTOM 
MA 

TERIAL 
(UG/G)

TOTAL 
LEAD 
IN 

BOTTOM
MA 

TERIAL 
(U6/G)

TOTAL
MERCURY

IN 
BOTTOM 
MA 

TERIAL 
(UG/G)

TOTAL 
ZINC 
IN 

BOTTOM 
MA 

TERIAL 
(UG/G)

ORGANIC 
CARBON

IN BOT 
TOM MA 
TERIAL 
(C) 

(G/KG)

OIL
AND 

GREASE 
IN BOT 
TOM MA 
TERIAL 
IMG/KG)

(01043) (-01052) (71921) (01093) (00687) (00553)

70 .0 84 75



840 ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 

445223093042403 - SCHMIDT LK, SITE #3, AT INVER GROVE HEIGHTS, MN- -Continued

NOV. 18, 1975 
1105 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

16,000 CELLS/ML

.ORGANISM_NAME.

CHLOROPHYTA
.CHLOROPHYCEAE
..CHLOROCOCCALES
...OCCYSTACEAE 

0 ....ANKISTRODESMUS 
D ....KIRCHNERIELLA

..VOLVOCALES

...CHLAMYDOMONAOACEAE 
0 ....CHLAMYDOMONAS
CHRYSOPHYTA
.BACILLARIOPHYCEAE
..PENNALES
...FRAGILARIACEAE
....FRAGILARIA
...NITZSCHIACEAE
....NITZSCHIA
EUGLENOPHYTA
.CRYPTOPHYCEAE
..CRYPTOMONIDALES
...CRYPTOMONODACEAE
....CRYPTOMONAS
.EUGLENOPHYCEAE
..EUGLENALES
...EUGLENACEAE
....TRACHELOMONAS

_COMMON_NAME. 

GREEN ALGAE

DIATOMS
PENNATE

EUGLENOIDS 
CRYPTOMONADS

CELLS/ML

3,600 
7,bOO

3,ZOO

450

110

890

110

PER_CENT

23

NOTE: 0 - DOMINANT ORGANISM? GREATER OR EQUAL TO 
DIVERSITY INDICES, BASED ON ACTUAL COUNTS! 

PHYL/DIV 0.557 
CLASS 0.589 
ORDER 1.385 

FAMILY 1.310 
GENERA 1.943



ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 

445223093042403 - SCHMIDT LK, SITE #3, AT INVER GROVE HEIGHTS, MN--Continued

841

APR. 13, 1976 
1015 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

28,000 CELLS/ML

.ORGANISM_NAME.

CHLOROPHYTA
.CHLOROPHYCEAE
..CHLOROCOCCALES
...MICRACTINIACEAE
....MICRACTINIUM
...OCCYSTACEAE
....ANKISTRODESMUS
....OICTYOSPHAERIUM
....KIRCHNERIELLA
....OUAORICOCCUS
...SCENEOESMACEAE
....SCENEDESMUS
....TETRASTRUM
..VOLVOCALES
...CHLAMYDOMONADACEAE
....CHLOROGONIUM
CHRYSOPHYTA
.BACILLARIOPHYCEAE
..CENTRALES
...COSCINOOISCACEAE
....CYCLOTELLA
....MELOSIRA
.CHRYSOPHYCEAE
..CHRYSOMONADALES
...OCHROMONAOACEAE
....OCHROMONAS
CYANOPHYTA
.MYXOPHYCEAE
..CHROOCOCCALES
...CHROOCOCCACEAE
....AGMENELLUM
..OSCILLATORIALES
...OSCILLATORIACEAE
....OSCILLATORIA
EUGLENOPHYTA
.CRYPTOPHYCEAE
..CRYPTOMONIDALES
...CRYPTOCHRYSIDACEAE
....CHROOMONAS
...CRYPTOMONODACEAE
....CRYPTOMONAS
.EUGLENOPHYCEAE
..EUGLENALES
...EUGLENACEAE
....PHACUS
....TRACHELOMONAS
PYRRHOPHYTA

.OINOPHYCEAE 

..PERIDINIALES 

...GLENODINIACEAE 

....GLENOOINIUM

_COMMON_NAME. 

GREEN ALGAE

__ CELLS/ML

330

1*800 
1,400 
1,800 
2,100

1*100 
1*300

DIATOMS 
CENTRIC

YELLOW-BROWN ALGAE

BLUE-GREEN ALGAE 

COCCOID

FILAMENTOUS

EUGLENOIDS 
CRYPTOMONADS

DINOFLAGELLATES

320
430

1*500

430 

10*000

1*200 

1*700

2*100

210

PER_CENT

2

37

NOTES D - DOMINANT ORGANISM* GREATER OR EQUAL TO 15%
L - LESS THEN l%t MAY NOT HAVE BEEN ACTUALLY COUNTED
ANALYSIS METHOD: SEDGWICK-RAFTER CHAMBER • 200-x MICROSCOPE
DIVERSITY INDICES. BASED ON ACTUAL COUNTS*

PHYL/DIV 1.850
CLASS 2.102
ORDER 2.224

FAMILY 2.666
GENERA 3.398



842 ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 

445223093042403 - SCHMIDT LK, SITE #3, AT INVER GROVE HEIGHTS, MN--Continued

JUNE 33. 1976
laoo HOURS

IDENTIFICATION OF PHYTOPLANKTON 

aOO.OOO CELLS/ML

_ORGANISM_NAME_____

CHLOROPHYTA
.CHLOROPHYCEAE
..CHLOPOCOCCALES
...OCCYSTACEAE 

L ....ANKISTROOESMUS 
L ....KIRCHNERIELLA

...SCENEOESMACEAE 
L ....SCENEOESMUS

..ZYGNF.MATALES

...OESMIOIACEAE 
L ....STAURASTRUM

CHRYSOPHYTA
.BACILLARIOPHYCEAE
..PENNALES
...NITZSCHIACEAE 

L ....NITZSCHIA
CYANOPHYTA
.MYXOPHYCEAE
..CHROOCOCCALES
...CHROOCOCCACEAE 

D ....ANACYSTIS
..OSCILLATORIALES
...NOSTOCACEAE 

0 ....APHANIZOMENON
...OSCILLATORIACEAE 

L ....LYNGBYA 
0 ....OSCILLATORIA

.COMMON_NAME. 

GREEN ALGAE

CELLS/ML

PLACODERM OESMIOS

DIATOMS
PENNATE

BLUE-GREEN ALGAE 

COCCOIO

FILAMENTOUS

PER.CENT

53*000 

46*000 

99*000
o

50

NOTE: 0 - DOMINANT ORGANISM! GREATER OR EQUAL TO 15%
L - LESS THEN 1%; MAY NOT HAVE BEEN ACTUALLY COUNTED 
ANALYSIS METHOD! SEDGWICK-RAFTER CHAMBER * 200-X MICROSCOPE 
DIVERSITY INDICES* BASED ON ACTUAL COUNTS! 

PHYL/DIV 0.067 
CLASS 0.067 
ORDER 0.898 

FAMILY 1.553 
GENERA 1.557



ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 843

445216093042604 - SCHMIDT LK, SITE #4, AT INVER GROVE HEIGHTS, MN 

MTFR QUALITY DATA, WATFR YEAR OCTOBER J975 TO SEPTEMBER 1976

DATfe

NOV
18, ,,

APR
13...

JUM
22...

DATE

MOV
18,,,

APR
13...

JUW
22...

TI«t

1015

1000

1030

Ptft-
CENT

SATUK.
AT10N

(00301)

5B

67

151

DEPTH
OF-

RESER
VOIR
(ET)

(72025)

»«

5,5

"'°

FEC.AL
COLI-
FORW
(COL.
PER

100 ML)
(SIMb)

5

1

0

SPE.
ClUC
CON
DUCT -
AWCf PH
(MICRO-
MHOS) (UNITS)
(00095) (OOflOO)

460 7,6

<5U? 7,(«

510 10,7

DlS-
SPLVER DIS-
C*l- SOLVED
r.iijw SODIUM
(CA) (MA)

(M(>/L) ("iG/U)
(00915) (00930)

50 ?3

«<> 31

2S 3fe

AIR
TE.MPEN-
ATURE

(DEG C)
(00020)

12.0

13.9

«...

ALKA-
UlNl 1 Y

AS
CAC03
(Mg/|_ )

(OOillO)

..

126

bl

TEMPER
ATURE

(OEG C)
(00010)

5,0

11,5

24,0

DIS
SOLVED
CHLO
RIDE
(CD
(KG/I. )

(00940)

49

68

80

TRANS-
PAR-

TUH- ENiCY
BID- (StCCHI
HY DISK)

( ,J I U ) ( M )
(00070) (00078)

1

2 .^H)

1 91

SOLVtU
OiS- suLins
SOLVED (WEfal-
SIL3CA DUE AT
(SI02) IdO C)
(f*&/L) (M&/L.)

(00955) (70300)

4,<5 jJ9U

It , 4 .119

?,2 40i

DIS
SOLVED
OXYbE M
(MG/L)

(00300)

7.2

9.2

U.5

01S-
SC'LVED
SOLIDS
(TUNS
Pf H

AC-F1)
( /Oi03)

,4l)

,4 I

.55

NOV. 18. 1975 
1015 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

21.000 CELLS/ML

.ORGANISM_NAME.

CHLOROPHYTA 
CHLOROPHYCEAE 
.CHLOROCOCCALES 
..OCCYSTACEAE 
...ANKISTROOESMUS 
...OICTYOSPHAERIUM 
...KIpCHNERIELLA 
..SCENEDESMACEAE 
...SCENEDESMUS
.VOLVOCALES
..CHLAMYDOMONAOACEAE
...CHLAMYDOMONAS
U6LENOPHYTA
CRYPTOPHYCEAE
.CRYPTOMONIOALES
..CRYPTOCHRYSIDACEAE
...CHROOMONAS
..CRYPTOMONOOACEAE
...CRYPTOMONAS

.COMMON_NAME. 

GREEN ALGAE

CELLS/ML PER_CENT

EUGLENOIDS 
CRYPTOMONADS

3,700 

8,800

660

5»300

660

1,900

18 
0

3

25

3

9

NOTE: o - DOMINANT ORGANISM; GREATER OR EQOAL TO 15%
L - LESS THEN 1%; MAY NOT HAVE BEEN ACTUALLY COUNTED 
ANALYSIS METHOD: SEDGWICK-RAFTER CHAMBER » aoo-x MICROSCOPE
DIVERSITY INDICES, BASED ON ACTUAL COUNTS:

PHYL/DIV 0.533
CLASS 0.532
ORDER 1.289

FAMILY 1.574
GENERA 2.098



844 ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 

445216093042604 - SCHMIDT LK, SITE #4, AT INVER GROVE HEIGHTS, MN--Continued

QUALITY DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

DATE

MOV

is...
APR
13...

JUM
2?...

TOTAL
MTRITt

SUS- PLUS
PENDED NITRATE
SOLIDS (N)
(Mfe/L) (MG/L)

(70299) (OQ6JO)

4 ,20

4 .00

2 ,01

DIS 
SOLVED
MTKITE

PLUS
NlTHATE

(K,)

(MG/L)
(00651)

,20

,00

.00

TOTAL 
KJ?L-
OAHL
^iTon.
GE'v
(N)

(HG/L)
f00625)

2.3

1.5

1.3

DIS 
SOLVED
KjfcL.
NITRO-
(it^
(M)

( M G/L)
(00623)

1.2

,87

.63

TOTAL
PHOS
PHORUS
(p)

(*G/L)
(00665)

.05

,09

.11

OIS- 
SOL-
VtO-
PHOS-

PMORUS
fP)

* (MG/L)
(00666)

.01

.01

,06

TOTAL
ORGANIC
CARBON
(C)

( hS/L)
(00660)

13

11

9,7

OIL
AMD

(.RtASE
(MG/L)

(00550)

-•

0

**

APR. 13* 1976
1000 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

33.000 CELLS/ML

.ORGANISM_NAME.

CHLOROPHYTA 
CHLOROPHYCEAE 
.CHLOROCOCCALES 
OCCYSTACEAE 
.ANKISTRODESMUS 
.DICTYOSPHAERIUM 
.KIRCHNERIELLA 
.WESTELLA 
SCENCDESMACEAE 
.SCENEDESMUS 

HRYSOPHYTA 
BACILLARIOPHYCEAE 
.PENNALES 
..NITZSCHIACEAE 
...NITZSCHIA 
CHRYSOPHYCEAE 
.CHRYSOMONAOALES 
..OCHROMONADACEAE 
...OINOBRYON 
YANOPHYTA 
MYXOPHYCEAE 
.CHROOCOCCALES 
..CHROOCOCCACEAE 
...ANACYSTIS 
.OSCILLATORIALES 
..OSCILLATORIACCAE 
...ARTHROSPIRA 
...OSCILLATORIA 
U6LENOPHYTA 
CRYPTOPHYCEAE 
.CRYPTOMONIOALES 
..CRYPTOMONODACEAE 
...CRYPTOMONAS 
EUGLENOPHYCEAE 
.EUGLENALES 
..EUGLENACEAE 
...EUGLENA 
...TRACHELOMONAS 
YRRHOPHYTA 
DINOPHYCEAE 
.PERIOINIALES 
..GLENOOINIACEAE 
...GLENODINIUM

.COMMON_NAME. 

GREEN ALGAE

DIATOMS 
PENNATE

YELLOW-BROWN ALGAE

BLUE-GREEN ALGAE 

COCCOID

FILAMENTOUS

EUGLENOIDS 
CRYPTOMONADS

CELLS/ML

1*600
3.500
3*100

490

250

490

PER.CENT

2*900

250 
16*000

4*400

860

1
49

13

DINOFLAGELLATES

NOTE: D - DOMINANT ORGANISM? GREATER OR EQUAL TO 15%
L - LESS THEN l%f MAY NOT HAVE BEEN ACTUALLY COUNTED
ANALYSIS METHOD: SEDGWICK-RAFTER CHAMBER • aoo-x MICROSCOPE
DIVERSITY INDICES* BASED ON ACTUAL COUNTS:

PHYL/OIV 1.479
CLASS 1.595
ORDER 1.955

FAMILY 2.003
GENERA 2.471



ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 

445216093042604 - SCHMIDT LK, SITE #4, AT INVER GROVE HEIGHTS, MN--Continued

845

DATe

QUALITY DAlA, WATER YtAR OCTOBER 1975 TO S£PTE*BfcK 197o 

TOTALTOTAL
NITRO-
GEN IN
BOTTOM IN' POT.

MATtRl- TOM MA«
TIME Al Civ)

(nG/KG)
(OOeOi)

TOTAL TOTAL TOTAL TOTAL
ALO«l- ARStNlC CADMIUM C"RU-
MJM IN IN iN MlUM IN

BOTTOM fJOTlO*-

U.KIAL

(UG/G) 
(OJ1C6) (01003)

(UG/G) 
(fllO<"9)

1015

TOTAL TOTAl TOTAu TOTAL ORGANIC

JUNE ZZt 1976 
1030 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

40*000 CELLS/ML

OIL

0ATfe

MOV
1«...

COPPtR
£N

riOTTO«
MA

TE^ i AI,
(UG/G)

(010«i)

40

LFAD
TIS.

BOTTOM
«A-

TfRIAL
(UG/G)

(0105?)

"»0

''tftCUKY
JM

BOTTOM
«A.

T6^I AL
(UG/G)

(7192J)

.0

Ht*C
IN

BOTTOM
MA
TERIAL
(UG/G)

(OlOVi)

lOri

CAHBON
1^ 60T-
TOM ^A«
TEKlAt
(O

(G/<<&)
(00o67)

77

AND
G H t A S t

]> HOT-
TOM P"A»
rtRIAL

( i" 1} / K G )

(OObbJ)

3,0

.ORGANISM_NAME.

CHLOROPHYTA 
CHLOROPHYCEAE 
.CHLOROCOCCALES 
..OCCYSTACEAE 
...ANKISTROOESMUS 
...OICTYOSPHAERIUM 
...OOCYSTIS 
..SCENEOESMACEAE 
...SCENEOESMUS 
.VOLVOCALES 
..CHLAMYOOMONAOACEAE 
...CHLAMYOOMONAS 
.ZY6NEMATALES 
..OESMIOIACEAE 
...STAURASTRUM 
YANOPHYTA 
MYXOPHYCEAE 
.CHROOCOCCALES 
..CHROOCOCCACEAE 
...ANACYSTIS 
...GOMPHOSPHAERIA 
.OSCILLATORIALES 
..NOSTOCACEAE 
...APHANIZOMENON 
..OSCILLATORIACEAE 
...OSCILLATORIA 
UGUENOPHYTA 
EUGLENOPHYCEAE 
.EUGLENALES 
..EUGLENACEAE 
...TRACHELOMONAS

^COMMON_NAME. 

GREEN ALGAE

PLACOOERM DESMIDS 

BLUE-GREEN ALGAE 

COCCOIO

FILAMENTOUS 

EUGLENOIDS

CELLS/ML

380
380

470

330

630 
HtOOO

7t600 

19*000

PERCENT

2
88

19

47

NOTE: o - DOMINANT ORGANISM; GREATER OR EQUAL TO is%
L - LESS THEN 1%; MAY NOT HAVE BEEN ACTUALLY COUNTED
ANALYSIS METHOD: SEDGWICK-RAFTER CHAMBER • zoo-x MICROSCOPE
DIVERSITY INDICES* BASED ON ACTUAL COUNTS:

PHYL/DIV 0.267
CLASS 0.267
ORDER 1.167

FAMILY 1.764
GENERA 1.876



846 ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 

445207093041605 - SCHMIDT LK, SITE #5, AT INVER GROVE HEIGHTS, MN

QUALITY DATA, WATER YEAR OCTOBEB 1975 TO SEPTEMBER 1976

DATE

NQV
1*. . .

APR
13, , .

JlIN
??...

OATF

NQV
1"...

APR
1?,..

JUM

??...

OATF

MOV
1*. . .

APR
1?...

22...

DEPTH
OF

RESER-
TJM6 VOIR

(FT)
(72025)

0935

0905 5,5

1000 5,1

FECAL
PER- COLI-
CENT FORM

SATUR. (COL,
ATION PFR

100 ML)
(003011 (31616)

35 , 5

7U 3

1U9 0

TOTAL
NITRITE

sus- PLUS
POWDER NITRATE
SOLIDS (M)
(MG/L) (MG/L)

(70299) (00630)

3 ,18

1 ,00

5 ,03

TIME
DATE

1«... 0935

SPE.
CI^IC
CON.
OUCT-
ANCE
(MICRO
PROS)
(00095)

«60

527

510

DIS
SOLVED
CAL
CIUM
(CA)

( M G/L)
(009t5)

bo

IK)

32

DIS
SOLVED

NITRITE
PLUS

NITRATE
(«O

(M(i/L)
(00631)

.17

.00

.00

TOTAL
MI TRQ-
&F.N IN
aniTOM

MATER i«
A L ( M )
(MG/KG)
(00t>03)

,300

PH

(UNITS)
( 0 0 U p 0 )

7.4

7,7

10,6

DIS
SOLVED
SODIUM
(MA)

(MG/L)
(00930)

?3

31

"

TOTAL
KJEL-
OAM(,
MITRO-
GFN
(M)

(MH/L)
(00625)

2.9

1.8

1.3

TOTAL
Pnns-
PHDRUS

1^ BOT-
TO" MA.
tf-.pi AL
(MG/KG)
(00668)

3,0

AIR
TEMPER
ATURE
(OFG C)
(00020)

12,0

11.7

26,0

ALKA
LINITY

AS
CAC03
(MG/L)

(00410)

..

127

67

DIS-
SOL^ED
KJfeL .
•wITRO-
GEM
(M)

(MG/L)
(00623)

1.8

.77

.85

TOTAL
ALU*I»
MUM IM
ROT TOM
MO-

J tRl AL
(H(,/G)

(01 106)

blOO

TEMPER
ATURE
(DEG C)
(00010)

5,0

11,0

24,0

DIS
SOLVED
CHLO
RIDE
(CD
(MG/L)

(00940)

48

68

81

TOTAL
PHOS
PHORUS
(P)

(MG/L)
(00665)

,06

,09

.14

TOTAL
ARSENIC

IN
BOTTOM
MA.
TERIAL
(UG/G)

(01003)

9

TUR
BID
ITY
(JTU)

(oooro)

0

2

1

DIS
SOLVED
SILICA
(SI 02)
(MG/L)

(00955)

4.8

3.9

2.0

DIS
SOL
VED-
PHOS

PHORUS
(P)

(M(,i/L)
(00666)

.01

,01

.08

TOTAL
CA0f I'JM

IN
BOTTOM
»A>

1 fc W I A L
(UG/G)

(01028)

^

TRANS 
PAR
ENCY

CSECCHI
DISK)
(M)

(00078)

..

,95

1,07

DIS
SOLVED
SOLIDS
(REST..
DUE AT
180 C)
(MG/L)

(70300)

29S

311

289

TOTAL
ORGANIC
CARBON
(C)

(MG/L)
(00680)

10

11

0.2

TOTAL
CHRO

MIUM IN
BOTTOM
MA.
TtRIAL
(UG/G)

(01029)

20

DIS
SOLVED
OXYGEN
(MG/L)

(00300)

4.4

e.o
12.4

018-
SOLVbO
SOLIDS
(TONS
P£R

AC-FT)
C70303)

,ttQ

.42

.39

OIL
AND

GREASE
(MG/L)

(00550)

«•

0

— —

TOTAL TOTAL TOTAL TOTAL ORGAMIC OIL
COPPER L.F4D MERCURY (?TNC CARHQw A\D

JW

80TTQM R(J
T(u JNl

ITTn^ KOTTDM OQ
TV lv
TIQM TU*«

«OT- GKfASt
KA. IN i

MA- MA. *A- MA- T5-H14L TOM
TEBlAt, TEDTAU TERTAi, TtRIAL (C) Tt

DATE (U

80T-
!«A.

RI «L
IG/&1 (UG/G) (UG/G) (UG/G) (S/KR) (M(j/n.G)

(01043) (010S?) (71921) (01 09 1*} (00 fc?7) (00553)

.0 3.0



ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 

445207093041605 - SCHMIDT LK, SITE #5, AT INVER GROVE HEIGHTS, MN--Continued

847

NOV. 18, 1975 
0935 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

7,500 CELLS/ML

.ORGANISM_NAME.

CHLOROPHYTA 
CHLOROPHYCEAE 
.CHLOROCOCCALES 
..OCCYSTACEAE 
...ANKISTRODESMUS 
...SELENASTRUM 
.VOLVOCALES 
..CHLAMYDOMONADAGEAE 
...CHLAMYDOMONAS 
HRYSOPHYTA 
8ACILLARIOPHYCEAE 
.PENNALES 
..FRAGILARIACEAE 
...FRAGILARIA 
..NITZSCHIACEAE 
...NITZSCHIA 
UGLENOPHYTA 
CRYPTOPHYCEAE 
.CRYPTOMONIDALES 
..CRYPTOMONOOACEAE 
...CRYPTOMONAS 
EUGLENOPHYCEAE 
.EUGLENALES 
..EUGIENACEAE 
...TRACHELOMONAS 
YRRHOPHYTA 
OINOPHYCEAE 
.PERIDINIALES 
..GLENODINIACEAE 
...GLENODINIUM

..COMMON_NAME. 

GREEN ALGAE

CELLS/ML PER_CENT

DIATOMS 
PENNATE

EUGLENOIDS 
CRYPTOMONADS

DINOFLAGELLATES

3,400
170

1,900

170

1,000

170

1,600

33
a

21

NOTE: D - DOMINANT ORGANISMI GREATER OR EQUAL TO 15%
L - LESS THEN 1*» MAY NOT HAVE BEEN ACTUALLY COUNTED
ANALYSIS METHOD: SEDGWICK-RAFTER CHAMBER * zoo-x MICROSCOPE
DIVERSITY INDICES, BASED ON ACTUAL COUNTS:

PHYL/DIV 1.464
CLASS 1.560
ORDER 3.154

FAMILY 3.15*
GENERA 3.378



848 ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 

445207093041605 - SCHMIDT LK, SITE #5, AT INVER GROVE HEIGHTS, MN--Continued

APR. 13, 1976 
09*5 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

Z8*000 CELLS/ML

.ORGANISM_NAME_____

CHLOROPHYTA
.CHLOROPHYCEAE
..CHLOROCOCCALES
...OCCYSTACEAE
....ANKISTROOESMUS
....KIRCHNERIELLA
..VOLVOCALES
...CHLAMYOOMONADACEAE
....CHLOROGONIUM
CHRYSOPHYTA
.BACILLARIOPHYCEAE
..PENNALES
...NITZSCHIACEAE
....NITZSCHIA
.CHRYSOPHYCEAE
..CHRYSOMONADALES
...OCHROMONADACEAE
....OCHROMONAS
EUGLENOPHYTA
.CRYPTOPHYCEAE
..CRYPTOMONIDALES
...CRYPTOCHRYSIDACEAE
....RHODOMONAS
...CRYPTOMONODACEAE
....CRYPTOMONAS
.EUGLENOPHYCEAE
..EUGLENALES
...EUGLENACEAE
....PHACUS
....TRACHELOMONAS
PYRRHOPHYTA
.DINOPHYCEAE
..PERIDINIALES
...GLENODINIACEAE
....GLENODINIUM

.COMMON_NAME_ 

GREEN ALGAE

CELLS/ML

1*100

PER_CENT

DIATOMS 
PENNATE

YELLOW-BROWN ALGAE

EUGLENOIDS 
CRYPTOMONAOS

370

12*000

11*000 

3*100

37

11

OINOFLAGELLATES

270

NOTE: o - DOMINANT ORGANISM; GREATER OR EQUAL TO 15%
L - LESS THEN 1«J MAY NOT HAVE BEEN ACTUALLY COUNTED
ANALYSIS METHOD: SEDGWICK-RAFTER CHAMBER • zoo-x MICROSCOPE 
DIVERSITY INDICES* BASED ON ACTUAL COUNTS:

PHYL/DIV 1.335
CLASS 1.460
ORDER 1.506 

FAMILY 1.880 
GENERA 1.913



ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 

44S20709304160S - SCHMIDT LK, SITE #5, AT INVER GROVE HEIGHTS, MM--Continued

849

JUNE 22. 1976 
1000 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

11*000 CELLS/ML

.ORGANISM_NAME.

CHLOROPHYTA 
CHLOROPHYCEAE 
.CHLOROCOCCALES 
..COELASTRACEAE 
...COELASTRUM 
..MICRACTINIACEAE 
...GOLENKINIA 
..OCCYSTACEAE 
...ANKISTRODESMUS 
...OICTYOSPHAERIUM 
...KIRCHNERIELLA 
...OOCYSTIS 
...TETRAEDRON 
..SCENEDESMACEAE 
...SCENEDESMUS 
.VOLVOCALES 
..CHLAMYDOMONADACEAE 
...CARTERIA 
...CHLAMYDOMONAS 
.2YGNEMATALES 
..DESMIDIACEAE 
...COSMARIUM 
...STAURASTRUM 
HRYSOPHYTA 
BACILLARIOPHYCEAE 
.PENNALES 
..CYMBELLACEAE 
...CYMBELLA 
..FRAGILARIACEAE 
...FRAGILARIA 
..GOMPHONEMATACEAE 
...GOMPHONEMA 
..NITZSCHIACEAE 
...NITZSCHIA 
CHRYSOPHYCEAE 
.CHRYSOMONADALES 
..CHROMULINACEAE 
...CHRYSOCOCCUS 
YANOPHYTA 
MYXOPHYCEAE 
.CHROOCOCCALES 
..CHROOCOCCACEAE 
...AGMENELLUM 
...ANACYSTIS 
.OSCILLATORIALES 
..NOSTOCACEAE 
...APHANIZOMENON

..OSCILLATORIACEAE

...OSCILLATORIA
UGLENOPHYTA
CRYPTOPHYCEAE
.CRYPTOMONIDALES
..CRYPTOMONODACEAE
...CRvPTOMONAS
EUGLENOPHYCEAE
.EUGLENALES
..EUGLENACEAE
...EUGLENA
...TRACHELOMONAS

.COMMON_NAME. 

GREEN ALGAE

PLACODERM DESMIDS

DIATOMS 
PENNATE

YELLOW-BROWN ALGAE

BLUE-GREEN ALGAE 

COCCOID

FILAMENTOUS

EUGLENOIDS 
CRYPTOMONADS

CELLS/ML

130

580
530
360
360

050

89
160

370

89

380

PER_CENT

890
560

330

5.300

360

67

3

48

NOTEI D - DOMINANT ORGANISMI GREATER OR EQUAL TO 15%
L - LESS THEN 1%I MAY NOT HAVE BEEN ACTUALLY COUNTED
ANALYSIS METHOD: SEDGWICK-RAFTER CHAMBER t aoo-x MICROSCOPE
DIVERSITY INDICESt BASED ON ACTUAL COUNTS*

PHYL/DIV 1.321
CLASS 1.362
ORDER 2.067

FAMILY 2.513
GENERA 3.022



850 ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 

445115093062100 - SHANAHAN POND AT EAGAN, MN

DUALITY OAT*. W YEAR ocTostR 1975 TO SEPTEMBER 197*

0ATF.

FEP
25, . m

APR
OS, , .

JUL
*"...

AUG
27...

DEPTH
OF

Rf.SP.R-

(FT)
(72oas)

131S

1400 5,0

1030 5.0

1015 fe.O

SPt.
cine
CON.
DUCT-
ANCg

C MMUS?"

(00095)

127

96

130

tab

PH

TRA^S- 
PAR-

(StCCHI

7.0 10.0

9.3 27,5

1.80

CIS" 
SOtVfcO

ITv DISK)
(UMTTS) (DEC C) (OfcG C) (JTU) (M)

(00095) (OO'JOO) (00,120) (00010) (00070) (000/8) (C0300)

25.0

.7 

9.9

7.e

7,1

FEB. 35. 1976 
1315 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

130 CELLS/ML

.ORGANISM_NAME.

CHLOROPHYTA
•CHLOROPHYCEAE
..CHLOROCOCCALES
...OCCYSTACEAE
....ANKISTRODESMUS
....OOCYSTIS
..ULOTRICHALES
...ULOTRICHACEAE
....GEMINELLA
..VOLVOCALES
...CHLAMYDOMONADACEAE
....CHLAMYOOMONAS
CHRYSOPHYTA
.BACILLARIOPHYCEAE
..PENNALES
...FRAGILARIACEAE
....SYNEDRA
CYANOPHYTA
.MYXOPHYCEAE
..OSCILLATORIALES
...NOSTOCACEAE
....CYLINDROSPERMUM
EUGLENOPHYTA
.CRYPTOPHYCEAE
..CRYPTOMONIDALES
...CRYPTOCHRYSIDACEAE
....CHROOMONAS
...CRYPTOMONODACEAE
....CRvPTOMONAS

_COMMON_NAME 

GREEN ALGAE

CELLS/ML

DIATOMS 
PENNATE

BLUE-GREEN ALGAE 

FILAMENTOUS

EUGLENOIOS 
CRYPTOMONADS

16

39

8

13

PER_CENT

7

10

NOTE: D - DOMINANT ORGANISM! GREATER OR EQUAL TO 15%
L - LESS THEN 1%; MAY NOT HAVE BEEN ACTUALLY COUNTED
ANALYSIS METHOD: SEDGWICK-RAFTER CHAMBER . 3oo-x MICROSCOPE
DIVERSITY INDICES* BASED ON ACTUAL COUNTS:

PHYL/DIV 1.760
CLASS 1.760
ORDER 3.390

FAMILY 3.457
GENERA 3.457



ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 

445115093062100 - SHANAHAN POND AT EAGAN, MN--Continued

851

PtR-

SATUR 
ATION!

QUALITY DATA, a'ATFR VEAR OCTOBER 1975 'TO SEPTEMBER 1976

AS 
CAC03
CMG/D-

nis-
SnLVE.0
CHLO
RIDE
CCU)

ms-
soiveo
SOU OS
C*l-St»
nuE AT
l«n C)

DIS-
SOLVtn
SQUDS
(TONS
PER

SUS-
PtNDED
SOLIDS

TOTAL
MITWITE

PLUS
MITRATE

(•0

DIS
SOLVED

MJTRITE
PLUS

NITRATE
(N)

TOT4L
KJEW-
OAHL
NITRO
GEN
(N)

(MG/L)

PER
??.,.

APP

05...
JUL
30...

AUK
27...

8S 

7ft

.10 

.01

.10 

.00

(M6/L)
(00301) (00810) (0(1940) (70300) C7030S) (70299) (00630) (00631) (00625)

2.1

99

97

2.7

.12

APR. 5* 1976 
1400 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

3.600 CELLS/ML

..ORGANISM_NAME.

CHLOROPHYTA
.CHLOROPHYCEAE
..CHLOROCOCCALES
...OCCYSTACEAE
....ANKISTRODESMUS
CHRYSOPHYTA
.BACILLARIOPHYCEAE
..PENNALES
...NAVICULACEAE
....NAVICULA
...NITZSCHIACEAE
....NITZSCHIA
CYANOPHYTA
.MYXOPHYCEAE
..CHROOCOCCALES
...CHROOCOCCACEAE
....ANACYSTIS
..OSCILLATORIALES
...OSCILLATORIACEAE
....OSCILLATORIA

.COMMON_NAME. 

GREEN ALGAE

DIATOMS 
PENNATE 
NAVICULOID

BLUE-GREEN ALGAE 

COCCOID

FILAMENTOUS

CELLS/ML PERCENT

a?

2*500

0

96

NOTE: D - DOMINANT ORGANISM; GREATER OR EQUAL TO is%
L - LESS THEN 1%J MAY NOT HAVE BEEN ACTUALLY COUNTED 
ANALYSIS METHOD! SEDGWICK-RAFTER CHAMBER » 200-X MICROSCOPE 
DIVERSITY INDICES. BASED ON ACTUAL COUNTS: 

PHYL/DIV 0.279 
CLASS 0.279 
ORDER 0.279 

FAMILY 0.307 
GENERA 0.307



852 ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 

445115093062100 - SHANAHAN POND AT EAGAN, UN—Continued

WATF-R QUALITY DATA, HATER YEAR OCTOBER i<»7S TO SEPTEMBER

TOTAL
NITRO
GEN IN
BOTTOM

MATERI
AL (*)

TOTAL
PHOS
PHORUS
(P)

DTS-
SOtvED
ORTHO,
PHOS
PHORUS
(P)

TOTAL
PHOS
PHORUS

IN ROT-
TOM MA
TERIAL

TOTAL
ORGAMC
CARBON
(C)

ORGANIC

IN BOT

TERIAL 
(C)

DATE (M6/KG) (MG/L)

FE8
25...

APR
05... 

JUL
30... 

AIJG
27...

2700

280

,09 

,06 .00

100

70

40

11 2,2

CHtOR-A 
PHYTO-
PLAMK-

SPECT.

CMLOR-B 
PHYTO-
PLANK-
TOM

(G/KG) (UG/L)
(0060"3) (00665) (00671) (00668) (00680) (00667) (709SU

SPfcCT,
(UG/L)

(70952)

2" 

16

JULY 30, 1976 
1030 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

5,300 CELLS/ML

.ORGANISM_NAME.

CHLOROPHYTA
.CHLOROPHYCEAE
..CHLOROCOCCALES
...OOCYSTACEAE
....OOCYSTIS
....RADIOCOCCUS
..VOLVOCALES
...VOLVOCACEAE
....PANDORINA
..ZYGNEMATALES
...OESMIDIACEAE
....STAURASTRUM

CYANOPHYTA 
.MYXOPHYCEAE 
..OSCILLATORIALES 
...MOSTOCACEAE 

0 ....ANABAENA

EUGLENOPHYTA
.CRYPTOPHYCEAE
..CRYPTOMONIOALES
...CRYPTOCHRYSIOACEAE
....CHROOMONAS

.EUGLENOPHYCEAE 

..EUGLENALES 

...EUGLENACEAE 

....TRACHELO^ONAS

PYRRHOPHYTA 
.OINOPHYCEAE 
..PERIOINIALES 
...CERATIACEAE 

0 ....CERATIUM

.COMMON_NAME. 

GREEN ALGAE

PLACOOERM OESMIOS

TOTALS

BLUE-GREEN ALGAE 

FILAMENTOUS

CELLS/ML

540

620

TOTALS 890

PER.CENT

10
0

—2 
12

OI 
17

EUGLENOIOS 
CPYPTOMONAOS

.... .270 
TOTALS 270

TOTALS

FIRE ALGAE 
OINOFLAGELLATES

TOTALS

180

3,300

37300

63

NOTE: o - DOMINANT ORGANISM; GREATER OR EQUAL TO 15%
L - LESS THEN 1%; MAY NOT HAVE BEEN ACTUALLY COUNTED
ANALYSIS METHOD: SEDGWICK-RAFTER CHAMBER , zoo-x MICROSCOPE
DIVERSITY INDICES, BASED ON ACTUAL COUNTS:

PHYL/DIV
CLASS
ORDER

FAMILY
GENERA

.523

.605

.675

.675

.675



ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 853 

445115093062100 - SHANAHAN POND AT EAGAN, UN—Continued

AUG. 27, 1976 
1015 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

60,000 CELLS/ML

ORGANISM NAME COMMON NAME CfcLLS/ML PER CENT

CHLOROPHYTA GREfN ALGAE 
CHLOROPHYCEAE 
.CHLORQCOCCALES 
..OCCYSTACEAE
...ANKISTROOE8MUS 1,900 3 
,,.OOCYSTIS 17,000 29 
..SCENEDESMACEAE 

D 30,000

.,OE8"IOIACEAE PtACODE»M DfSMIDS

...STAUBASTRU^1 «60
UKLENOPMYTA EUGLENQIDS

.CRYPTOMQNIDAtES

..CRYPTOMONOOACCAP

...CRVPTOHONA8 ««0
EUGLENOPHVCEAE

..EU6LENACEAE

...5USLENA 960

...TRACHEIOMONAS «60

NQTEf r> . OOMINA^T ORGANISH| GREATER OR EQUAL TO 1SX
ANALYSIS METMOOi 8EDSWICK.RAPTER CHAMBER , 200-X MICROSCOPE
DIVERSITY INDICES, BASED ON ACTUAL coiwst 

PHYL/DIV 0.200
CLASS 0,230 
ORDER 0,297 

FAMILY 1,179 
1,351



854 ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE .STATIONS

444652093131000 - SLATER'S ACRES POND AT EAGAN, MN 

WATFR QUALITY DATA, WATER YEAP OCTOBER 1975 TO SEPTEMBER 1976

OEPTH
OF

RESER-
TIMt VOIR

0 A T f ( f T )

27... 1P30
APR
o«, . . j a3o S.o

JUL 
27... 1100 3,5

AUG
2*,,. 1350 3.5

StP
?P... 0915 ?.6

P£R. AL*A-
C t N T L I N ! T Y
SATUR- AS
ATION CAC03

DATE (Mfi/D
(00301) (00<HO)

FEfl
27... 0 64

APP
G«,-, , 103 Iti.

JUL
27... 97

AUK
26... 119

SEP
2P... <M

SPt-
CJFIC

OUCT- AIR
ANCfc PH T£MPFR- TFWPER-
(MTCRO- ATURE ATURE
«HOS) (U»«TTS) (DEC C) (DfeG C)
(OOOPb) fOO«00) (00020) (00010)

1b6 6.6 7,0 ,0

126 7. a 17.0 1E,0

19U B. 2 2S.5 27.0

?07 . <>,? 29,0 ?6,0

18« 9,0 13.0 11,0

PTS-
nls- StuvfD DIS-

SOUV^D SOLIOS SOLVED
CHLO- (Pf-SI- SOLJOS SUS-
RTOE nuF AT (TOWS PENOtO
(CL) 160 C) PtR SOLIDS
(MG/L) ( M R/L) AC-FT) ( M G/L)

(OOVUO) (70300) (70J03) (70299)

.13 1 0« , IS Jtt

1? P5 .12 3

1<J 116 ,16

23 It6 .16

23 125 .17

FEB. 87, 1976
1030 HOURS

TUR
BID
ITY

(JTU)
(00070)

9

3

..

--

*•

TOTAL
NITRITE

PLUS
NilTRATK

(N)
(M6/L)

(00630)

.03

.01

—

•-

-"

TRANS
PAR
ENCY DIS-

(SECCHI SOLVED
DISK) OXYGEN
(M) (M6/L)

(00078) (OOJOO)

,0

1.10 10.8

.56 7,6

.30 9,5

,20 9.8

DIS- TOTAL
SOLVED KJEL-

NITRITfc DAHL
PLUS NITRO-

NITRATE GEM
(N) (N)

(MG/L) (MG/L)
(00631) (00625)

.01 2.9

.00 1.7

w« — —

-" --

-- "*

IDENTIFICATION OF PHYTOPLANKTON

ORGANISM NAMF

CHLOROPHYTA
•CHLOROPHYCEAE
..CHLOROCOCCALES
...OCCYSTACEAE
....ANKISTRODESMUS
...SCENEDESMACEAE

L ....ACTINASTRUM
L ....SCENEDESMUS

CHRYSOPHYTA
.BACILLARIOPHYCEAE
..PENNALES
...NAVICULACEAE

L ....STAURONEIS
CYANOPHYTA
.MYXOPHYCEAE
. .CHROOCOCCALES
...CHROOCOCCACEAE

D ....ANACYSTIS
..OSCILLATORIALES
...OSCILLATORIACEAE

L ....ARTHROSPIRA
L ....OSCILLATORIA

EUGLENOPHYTA
.EUGLENOPHYCEAE
..EUGLENALES
...EUGLENACEAE
....EUGLENA
....TRACHELOMONAS

37.000 CELLS/ML

, . , . COMMON _ NAME_

GREEN ALGAE

DIATOMS
PENNATE
NAVICULOID

BLUE-GREEN ALGAE

COCCOID

FILAMENTOUS

EU6LENOIDS

CELLS/ML

500

35*000

800
400

PER.CENT

1

0
0

0

95

0
0

2
1

NOTEi D - DOMINANT ORGANISM! GREATER OR EQUAL TO 15%
L - LESS THEN 1«| MAY NOT HAVE BEEN ACTUALLY COUNTED
ANALYSIS METHOD: SEDGWICK-RAFTER CHAMBER t zoo-x MICROSCOPE
DIVERSITY INDICES* BASED ON ACTUAL COUNTS:

PHYL/DIV 0.30B
CLASS 0.308
ORDER 0.308

FAMILY 0.308
GENERA 0.33B



ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 

444652093131000 - SLATER'S ACRES POND AT EAGAN, UN—Continued

855

*ATFR QUALITY OAT*, MTPR YEAR OCTOBCR 197$ TO SEPTEMBER 1976

TOTAL
MITRC- 
GEM IN 
ROTTH" 

•»ATf RI 
AL (*•)

(00603)

TOTAL, 
PHDS-
pMnP(JS

OTS-
sni. ven
O^THQ,

Puns-
PHdPllS

f P)
(MR/1.)

TOTAL
PHOS
PHORUS

1 1-4 POT.
TQM MA-
TTRTAL

(Mfi/KGl
( 00b*>6)

TOTAi
OR&AMTC
CARBON
(C)

(Mg/L)
(oo<>eo)

ORGANIC
CARBON
IN BOT»
TOM MA»
TERJAL
(C)

(G/K6)
(00687)

CHLQR-A
PMYTO-
PLANK
TON

CHHOMO
SPtCT,
(UG/L)

(70^bl )

CHLOR-B
PHYTO-
PLANK-
TON

CMRO**O
SPECT,
tUG/L)

(709S2)

ff.K
?7. 

APP
*>«. 

JML
?7. 

AIT,

,13

,21

ISO 

190

1 1

12

8$ 

50

35

1,0 

37 .

APR. 8, 1976 
1430 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

5,000 CELLS/ML

.ORGANISM_NAME.

CHLOROPHYTA 
.CHLOROPHYCEAE 
..CHLOROCOCCALES 
...MICRACTINIACEAE

L ....GOLENKINIA 
....MICRACTINIUM 
...OCCYSTACEAE 
....ANKISTRODESMUS

D ....DICTYOSPHAERIUM
L ....TETRAEDRON
L ....TROCHISCIA 

...SCENEOESMACEAE 

....ACTINASTRUM 

....SCENEDESMUS 

..TETRASPORALES 

...PALMELLACEAE
L ....GLOEOCYSTIS 

..VOLVOCALES 

...VOLVOCACEAE
L ....PANOORINA 
CHRYSOPHYTA 
.8ACILLARIOPHYCEAE 
..PENNALES 
...NITZSCHIACEAE

0 ....NITZSCHIA 
CYANOPHYTA 
.MYXOPHYCEAE 
..CHROOCOCCALES 
...CHROOCOCCACEAE

L ....AGMENELLUM 
....ANACYSTIS 
EUGLENOPHYTA 
.EUGLEMOPHYCEAE 
..EUGLENALES 
...EUGLENACEAE 
....EUGLENA 
....TRftCHELOMONAS 
PYRRHOPHYTA 
.DINOPHYCEAE 
..PERIDINIALES 
...PERIDINIACEAE 
....PERIOINIUM

.COMMON_NAME 

GREEN ALGAE

CELLS/ML

240

120
1,900

240
120

PER.CENT

39
0
0

DIATOMS 
PENNATE

BLUE-GREEN ALGAE 

COCCOID

EUGLENOIOS

DINOFLAGELLATES

910

610

61
670

18

0
12

1
13

NOTE: D - DOMINANT ORGANISM; GREATER OR EQUAL TO 15%
L - LESS THEN 1%» MAY NOT HAVE BEEN ACTUALLY COUNTED
ANALYSIS METHOD: SEDGHICK-RAFTER CHAMBER , 2oo-x MICROSCOPE
DIVERSITY INDICES, BASED ON ACTUAL COUNTS:

PHYL/DIV 1.832
CLASS 1.832
ORDER 1.832

FAMILY 2.359
GENERA 2.617



856 ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 

444652093131000 - SLATER'S ACRES POND AT EAGAN, MN--Continued

JULY 27, 1976 
1100 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

81,000 CELLS/ML

.ORGANISM_NAME_________ .COMMON_NAME____ CELLS/ML PER_CENT

CHLOROPHYTA GREEN ALGAE
.CHLOROPHYCEAE
..CHLOROCOCCALES
...MICPACTINIACEAE
....GOLENKINIA 1,000 1
...OCCYSTACEAE 

L ....ANKISTROOESMUS 0
....KIRCHNERIELLA 4,600 6
....OOCYSTIS 690 1
....SELENASTRUM 690 1 

L ....TETRAEORON 0
....WESTELLA 3,400 4
...SCENEOESMACEAE
....SCENEOESMUS 4,000 5
..VOLVOCALES
...VOLVOCACEAE
....GONIUM 690 1
..ZYGNEMATALES
...OESMIOIACEAE PLACODERM OESMIOS
....COSMARIUM 520 1 

L ....STAURASTRUM 0
CHRYSOPHYTA
.8ACILLARIOPHYCEAE DIATOMS
..CENTRALES CENTRIC
...COSCINODISCACEAE
....CYCLOTELLA 690 1
..PENNALES PENNATE
...NAVICULACEAE NAVICULOIO 

L ....NAVICULA 0
...NIT7SCHIACEAE 

L ....NITZSCHIA 0
CYANOPHYTA BLUE-GREEN ALGAE
.MYXOPHYCEAE
..CHROOCOCCALES COCCOIO
...CHROOCOCCACEAE
....ANACYSTIS
.....ANACYSTIS INCERTA 8,600 11
..OSCILLATORIALES FILAMENTOUS
...OSCILLATORIACEAE

L ....LYNGBYA 0 
D ....OSCILLATORIA 37,000 46

EUGLENOPHYTA EUGLENOIOS
.EUGLENOPHYCEAE
..EUGLENALES
...EUGLENACEAE

L ....EUGLENA 0 
0 ....TRACHELOMONAS 17,000 22

PYRRHOPHYTA
.DINOPHYCEAE OINOFLAGELLATES
..GYMNOOINIALES
...GYMNOOINIACEAE 

L ....GYMNOOINIUM 0
..PERIOINIALES
...PERIOINIACEAE 

L ....PERIDINIUM 0

NOTE: o - DOMINANT ORGANISM; GREATER OR EQUAL TO 15%
L - LESS THEN 1%» MAY NOT HAVE BEEN ACTUALLY COUNTED 
ANALYSIS METHOD! SEDGWICK-RAFTER CHAMBER , 200-X MICROSCOPE 
DIVERSITY INDICES, BASED ON ACTUAL COUNTS: 

PHYL/DIV 1.544 
CLASS 1.544 
ORDER 2.051 

FAMILY 2.272 
GENERA 2.485



ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 

4446S2093131000 - SLATER'S ACRES POND AT EAGAN, UN—Continued

857

AUG. 26, 1976 
1330 MOURS

IDENTIFICATION OP PHYTOPLANKTON 

420,000 CELLS/ML

.CHLOROPHYCEAF

..C^LOPOCOCCALFS

...COEUASTSiACEAE

....COFI.ASTWUM 

...HYO«OOICTYACFAF

....PEOTAST^UM 

...MIC3ACTINIACEAF 

....^1C"ACTIMU^ 

...01CYSTACEAE

...WESTELLA 
.SCENEOESM 
..SCENFO:S 
VOLVOCALES

BACILLARIOPHYCFAF

..COSCIN001SCACEAF

...CYCLOTELLA

.PFNNALES

..MA VI CUL ACE AE
,.."!AVICi)LA
..•JITZSCHTACEOF

..CH^OOCOCCACEAF

...AGMENELL'JM

...A'JACYSTIS

..f'OSTOCACEAE

...,A°HANI?OMENON 

...OSCILLATO°IACEAE

t'URLENOPHYTa

..EUGLEMALE 1? 

...FMGLEMACEAE

..PEPIDINIiLES 

...PFRlniNIACE« 
i. ....PE»IDIMIUM

COMMON_NAME_____. CELLS/ML 

PEEN ALGAE

S.300 

?,600 

7.300

7,900 

2«.,000

?,600 

PLACOOEPM OESVIDS

TOTALS 71,000

11,000

CFMTR1C

PFNNATE 
NAVICULOID

TOTALS

BLUE-GREEN ALGAE 

COCCOIO

FUGLENOIOS

TOTALS

FIPE ALGAE 
OINOFLAGELLATES

17.000

11,000 
9^,000

6*,000 
24,000 
5Q,000

TOTALS 320,000

TOTAl S

_17__.OJItt 
17.000

660

PER_CENT

17

2

0

_1
3

2
22

16
6

14

75

0
___ 

4

>'OTES 0 - DOMINANT OPGANTSM; RREATER OB F.3UAL TO 15*
L - LESS TrIFN 1*1 MAY MOT HAVE BEEN ACTUALLY COUNTED 
ANALYSIS METHOD: SFOGW1CK-PAFTER CHAM6ER , 200-X MlCBnSCOPE 

IMOTCES. 3ASFD ON ACTUAL COUNTS: 
PHYL/OIV 1.1?3 

CLASS 1.1?3 
O^OEf? ?.0?3 

FAMILY 2.690 
3.334



858 ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 

444652093131000 - SLATER'S ACRES POND AT EAGAN, MN--Continued

SFP. 28, 197* 
091S HOURS

IDENTIFICATION OF PHYTOPLANKTON 

660,000 CELLS/ML

_OPGANISM_.NIAME__ 

CHLOROPHYT4
.CHLO^OPHYCEAE
..CHLOROCOCCALES
...COELAST^ACEAE
....COELASTWiJi* 
...OOCYSTACEAE 
....SELENASTRUM 
...SCENEDESWACEAF 

L ....CRUCIGENIA

..VOLVOCA'LES

...CHLAMYDOMONADACEAF

....CHLAMYDOMONAS

CHPYS')PHYTft
.BACILLARIOPHYCEAF
..CENT^ALES
...COSCINOOISCACEAF
....CYCLOTetLA

CYANn°HYTA

..CHPOOCOCCALFS

...CHKOOCOCCACEAF

....ANACYSTIS

...MOSTOCACEAE

KURI.FMOPHYTA 
.E'l^LENOPHYCEAF.

...FllGLENACEAE

....TOACHFLOMONAS

_COMMON__NAME_ 

GMEEN ALGAE

TOTALS

niATOMS
CFNTSIC

TOTALS

SLUE-GREEN ALRAE 

COCCOID

FILAMENTOUS

EDGLENOIOS

CELLS/ML

«,800 

20,000

3^.000

44,000

111,000 

TOTALS 6To,000

PE«_CENT

16

TOTALS 1.100

NOTE: n - DOMINANT OPGANISM: GREATER DP EQUAL TO is*
L - LESS THFN I 1*: MAY NOT HAVE BEEN ACTUALLY COUNTED
ANALYSIS "lETHnn: SEDGWICK-PAFTEP CHAMBER , 2oo-x MICROSCOPE 
DIVERSITY iwnrcEs, BASED ON ACTUAL COUNTS:

DHYL/DIV 0.3S5 
CLASS 0.3S5

O.H35



ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS

444735093100900 - THOMAS LAKE AT EAGAN, MN 
SUALITY 0*U, *ATE» YEAR ocroatR 1975 TO SEPTEMBER 1976

TJME

fiATt

?7... 0930
APR
07... 1250

'!>«,,. H?b
Aijr,
2*,.. 1000

SfP
27. ., 1 2^0

SPt.

DEPTH CON-
nf- DUC.T-

RfStS- AiMCE PM
vr>iR (HjcwO"
CM) MHOS) (UMTS)

(720j?5) (OOU95) (OnuoO)

•• 1«9 7.5

•• 1 "0 8,0

6,0 225 9.0

b.O 217 9.0

^. 9 ?25 7.5

FEB. 27,

AIR
Tf-Mpf-K.. T£MPFR«

ATURfc ATUWg
(OKG C) (DtG C)
(00020) (00010)

6, 0 ,0

13. 5 12,0

31,0 29.0

27.0 !?«,0

10.5 1 (4, 0

1976

THANS-
PAR-

TUR- ENCY
BID- (SECCMl
ITY DISK)

(JTU) (M)
(00070) (00078)

8

5 ,70

,Ui

-" ' ,30

.35

013*
SOl. v tO
OXYGEN
(MG/U)

(00300)

6,^

li.l

12.2

6.6

5,6

0930 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

170,000 CELLS/ML

_ORGANISM_NAME_____

CHLOROPHYTA 
.CHLOROPHYCEAE 
..CHLOROCOCCALES 
...BOTRYOCOCCACEAE-

L ....BOTRYOCOCCUS 
'...MICRACTINIACEAE

L ....MICRACTINIUM 
...OCCYSTACEAE 
....ANKISTROOESMUS 
....SELENASTRUM 
...SCENEDESMACEAE

L ....SCENEDESMUS 
..VOLVOCALES
...CHLAMYOOMONAOACEAE
....CHLAMYDOMONAS
CHRYSOPHYTA
.BACILLARIOPHYCEAE
..PENNALES
...CYMBELLACEAE

L ....AMPHORA 
.CHRYSOPHYCEAE 
..CHRYSOMONADALES 
...OCHROMONADACEAE 
....OINOBRYON 
CYANOPHYTA 
.MYXOPHYCEAE 
..CHROOCOCCALES 
...CHROOCOCCACEAE

0 ....ANACYSTIS 
....GOMPHOSPHAERIA 
..OSCILLATORIALES 
...OSCILLATORIACEAE

D ....OSCILLATORIA 
EUGLENOPHYTA 
.CRYPTOPHYCEAE 
..CRYPTOMONIOALES 
...CRYPTOMONOOACEAE
....CRyPTOMONAS
.EUGLENOPHYCEAE
..EUGLENALES
...EUGLENACEAE 

L ....EUGLENA
....TRACHELOMONAS
PYRRHOPHYTA
.DINOPHYCEAE
..PERIDINIALES
...GLENODINIACEAE 

L ....GLENOOINIUM

.COMMON_NAME. 

GREEN ALGAE

CELLS/ML

DIATOMS 
PENNATE

YELLOW-BROWN ALGAE

BLUE-GREEN ALGAE 

COCCOIO

FILAMENTOUS

EUGLENOIOS 
CRYPTOMONAOS

OINOFLAGELLATES

970

2,800

16,000

41,000
7,000

97,000

3,800

1,900

PER.CENT

23

56

NOTE: o - DOMINANT ORGANISM; GREATER OR EQUAL TO ib%
L - LESS THEN 1%; MAY NOT HAVE BEEN ACTUALLY COUNTED
ANALYSIS METHOD; SEDGWICK-RAFTER CHAMBER . 20o-x MICROSCOPE 
DIVERSITY INDICES* BASED ON ACTUAL COUNTS:

PHYL/DIV 0.917
CLASS 0.946
ORDER 1.747

FAMILY 1.773
GENERA 1.962



860 ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS

444735093100900 - THOMAS LAKE AT EAGAN, MN--Continued
"•ATF.R QUALITY DATA, WATER YEAR OCTOBER i<»75 TO SEPTEMBER 1976

OATE

PER
a 7 ...

APR
07...

JUL
£B, . .

AUG
26, . .

SEP
87...

PFR-
CENiT
SATUR.
ATION

(00301)

<1<J

12"?

160

77

5b

OIS-
ALKA. SOLVED
LINJTY CHLO-

AS RIDE
CAC03 (CD

cooaioj (oooao)

67 1«

62 15

-- <iO

-- 43

23

OIS-
301 VEO
SOLIDS
fHESl-
DUF AT
'80 C)

(703001

121

ni
129

123

137

DIS
SOLVED
SOLIDS
(TONS
PfH

AC-FT)
(70303)

.16

.15

.16

.17

.19

SUS
PENDED
SOLIDS
(MG/L)

(70299)

?.l

7

. •-

—

"

TOTAL
NITRITE

PLUS
NITRATE

(N)
(MS/L)

(00630)

.13

.03

•-

--

-"

DIS
SOLVED

NITRITE
PLUS

NITRATE '
CN)

(MG/L)
(00631)

.U

,03

«

•<•

--

TOTAL
KJEL-
DAHL
NITRO-
GCN
CN)

(MG/L)
(00625)

3,0

2.9

-•

•"

"•

APR. 7* 1976 
1230 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

440,000 CELLS/ML

..ORGANISM_NAME.

CHLOROPHYTA 
CHLOROPHYCEAE 
.CHLOROCOCCALES 
MICRACTINIACEAE 
.GOLENKINIA 
.MICRACTINIUM 
OCCYSTACEAE 
.ANKISTROOESMUS 
.OICTYOSPHAERIUM 
.SELENASTRUM 
SCENEOESMACEAE 
.SCENEOESMUS 

CHRYSOPMYTA 
BACILLARIOPHYCEAE 
.PENNALES 
..NITZSCHIACEAE 
...NITZSCHIA 
CHRYSOPHYCEAE 
.CHRYSOMONAOALES 
..OCHROMONAOACEAE 
...OINOBRYON 
YANOPHYTA 
MYXOPHYCEAE 
.CHROOCOCCALES 
..CHROOCOCCACEAE 
...ANACYSTIS 
.OSCILLATORIALES 
..OSCILLATORIACEAE 
...OSCILLATORIA 

EUGLENOPHYTA 
CRYPTOPHYCEAE 
.CRYPTOMONIDALES 
..CRYPTOMONOOACEAE 
...CRYPTOMONAS 
EUGLENOPHYCEAE 
.EUGLENALES 
..EUGLENACEAC 
...PHACUS 
...TRACHELOMONAS 

PYRRHOPHYTA 
DINOPHYCEAE 
.GYMNOOINIALES 
..GYMNOOINIACEAE 
...GYMNOOINIUM

_COMMON_NAME. 

GREEN ALGAE

DIATOMS 
PENNATE

YELLOW-BROWN ALGAE

BLUE-GREEN ALGAE 

COCCOID

FILAMENTOUS

EUGLENOIOS 
CRYPTOMONADS

CELLS/ML

3,600 
4*800

5,200
3,200

8,000

2,800

51,000 

350*000

3*600

DINOFLAGELLATES

PER_CENT

12

80

NOTE! 0 - DOMINANT ORGANISM* GREATER OR EQUAL TO 15%
L - LESS THEN l«l MAY NOT HAVE BEEN ACTUALLY COUNTED 
ANALYSIS METHODS SEDGWICK-RAFTER CHAMBER < 200-X MICROSCOPE 
DIVERSITY INDICES* BASED ON ACTUAL COUNTS: 

PHYL/DIV 0.503 
CLASS 0.514 
ORDER 1.020 

FAMILY 1.116 
GENERA 1.175



ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 861

DATE

FES
27.., 

APR
07.., 

JUL
26.., 

AUG

SEP

444735093100900 - THOMAS LAKE AT EAGAN, MN- -Continued

QUALITY DATA. h*T£R OCTOBfcR 1975 TO SEPTEMBER 1976

TOTAL
MITRO-
GCN IN
BOTTOM

M A T p. R I -
AL (*o
(MGMG)

TOTAL
PHQS-
PHQ«US

fP)

(*G/L)

DIS
SOLVED
QRTHO,
PHOS
PHORUS
(p)

( M G/L)

TOTAL
PHQS-
PHORUS

IN 80T-
T0« MA.
TF RI AL
(MP/KG1

TOTAL
ORGANIC
CARBON
(C)

(MG/U)

ORGANIC
CARPON

IN SOT-
TO* MA
TERIAL
(C)

CG/KG)

CHUOR-A
PHYTO-
PLANK-
TON

CHRO^O
S^ECT,
tuG/L)

CHLOR-B
PHYTO-
PLANK-
TON

CMROMO
3PECT,
(UG/L)

(00603) (00665) (0067(1 (0066») (00660) (OC6971 (7095!) (7Q9S2)

8800 ,10 

,11 

,15 

,16

.00 

.00

170 

U50

711

78

9,0 

1.3

7.0

JULY 28» 1976 
1325 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

1*900*000 CELLS/ML

.ORGANISM_NAME.

CHLOROPHYTA 
.CHLOROPHYCEAE 
..CHLOROCOCCALES 

OCCYSTACEAE 
.OICTYOSPHAERIUM 

L .. .KIRCHNERIELLA 
L .. .TETRAEORON 

SCENEOESMACEAE 
>SCENEOESMUS 

CHRYSOPHYTA 
.8ACILLARIOPHYCEAE 
..PENNALES 
...NITZSCHIACEAE 
....NITZSCHIA 
CYANOPHYTA 
.MYXOPHYCEAE 
..CHROOCOCCALES 
...CHROOCOCCACEAE 
....ANACYSTIS 
....GOMPHOSPHAERIA 
..OSCILLATORIALES 
...NOSTOCACEAE 
....CYLINOROSPERMUM 
...OSCILLATORIACEAE
....LYNG8YA
...RIVULARIACEAE
....RAPHIOIOPSIS
EUGLENOPHYTA
.EUGLENOPHYCEAE
..EUGLENALES
...EUGLENACEAE
....TRACHELOMONAS

_COMMON_NAME 

GREEN ALGAE

CELLS/ML

18*000

PER_CENT

DIATOMS 
PENNATE

BLUE-GREEN ALGAE 

COCCOID

FILAMENTOUS

EUGLENOIOS

57*000 
100*000

1*100*000

570*000

74*000

56

30

NOTEJ 0 - DOMINANT ORGANISM! GREATER OR EQUAL TO 15%
L - LESS THEN 1%» MAY NOT HAVE BEEN ACTUALLY COUNTED
ANALYSIS METHOD: SEDGWICK-RAFTER CHAMBER » zoo-x MICROSCOPE
DIVERSITY INDICES* BASED ON ACTUAL COUNTS:

PHYL/DIV 0.185
CLASS 0.185
ORDER 0.591

FAMILY 1.628
GENERA 1.722



862 ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 

444735093100900 - THOMAS LAKE AT EAGAN, MN--Continued

AUG. 2*>, 1976 
1000 HOURS

IDENTIFICATION OF PHYTOPLANKTON

nso.ooo CELLS/ML

CHLOROPHYTA
.CHLO^OQHYCEAE 
..C"LO«OCOCCALES
...HYrHOOICTYACEAF

ICSACTIMIACFAF

.OOCYSTACEAE 

. . AMK I ST 

..OICTYOSPHAFRIU

..TETRAEWON 

.SCENEDESMACF.AF

...OFSMIDIACEAF 
I ...,STAU»ASTP'JM

CHOYSOPHYTA
.BACILLAPIOPHYCFAF 
..PFMNALES

.CH^YSOPHYCEAF.

. . .OCHROMQNAOACEAF
i . . . .OCHPOMONAS

CYAMOPHYTA 
.MY^OPHYCEAE

... ANACYSTIS 

...OOMPHOSPHAFP.IA

.nSCILLATOHlALFS 

..•inSTOCACEAE

.OSCILLATO^IACFAF

EUGLENQDHYTA 
.EUGLE^OPHYCFAE

...EMGLEMACEAF

I . ...PHAC'JS
L . ...T'-*ACHFLOMONAS

PYPOMOPHYTA

COMMON _ NAME 

PFEN ALGAE

CELLS/ML

PLACODERM

DIATOMS 
ppMNATE

TOTALS

YFLLOW-8«OWN ALGAE

HLUE-G9EEN ALGAE 

COCCOIO

F1LA.MFNTOUS

460.000

400.000 

TOTALS 880.000

EIIGLENOIDS

TOTALS i.ion

ALGAE 
OIMOFLAGELLATES

PER.CENT

52
0

0
45

99

TOTALS 1,100

\'OTE: 0 - DOMINANT ODGANIS^; GREATFR OR FQUAL TO lb%
L - LESS THFN 1*: "AY MOT HAVE BEEN ACTUALLY COUNTED
AMALYSIS METHOD: SEOGWICK-WAFTFP CHAMBF^ , 2oo-x MICROSCOPE 

INDICES, RASFO ON ACTUAL COUNTS:

1 .04f>



ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 863 

444735093100900 - THOMAS LAKE AT EAGAN, MN--Continued

P. 27, 197ft 
1230 HOURS

IDENTIFICATION Of PHYTOPL'ANKTON 

5^0,000 CELLS/ML

ORGANIS" NAME

CHLOROPHYTA
CHLOHOPHYCEAE
.CHLOROCOCCALFS
..COELAST^ACEAE
...COELASTRUM
..HYU^OOICTYACEAF
... DEOIASTRUM
..OOCYSTACEAE
...OOCYSTIS
...SELENASTRIJM
,.SCEN£OES*ACEAF

.ZYGNEMATALES

..DF.S^IDIACEAF

. . .EUASTWUM

...STAURASTRUM

CYAviOPHYTA

.CHPOOCOCCALES

..CHROOCOCCACEAF

... A^MEMELLUM

...ANACYSTIS

. . .GOMPHOSPHAFRI A

.OSCILLATOrflALES

..'•IOSTOCACEAF

... APHAMIZOMENON

..OSCILLATORIACEAF

...I.YNGRYA

COMMON NAME CELLS/ML PER C

GRFF.N ALGAE

3.200 1

0

T.HOO 1
"^.200 1

4.300 1

PI.ACODERM OESMIOS
0
o

TOTALS IS, 000 *

BLUE-^REEN ALGAE

COCCOIO

2^,000 5
170.000 31

0
FILAMENTOUS

330.000 60

it ., Q 0 0 J_
TOTALS 530.000 97

EUGLFNOPHYTA EOGLEMOIOS

..FURLEDALES 

...^"'iLENACEAE 
I ..

J 0 - DOMINANT ORGANISM! GREATER OR FOUAL TO 15*
L - LESS THRN i*: MAY NOT HAVE BEEN ACTUALLY COUNTED 
ANALYSIS METHOD: SFOGWICK-RAFTER CHAMBER » ?oo-x MICROSCOPE
DIVERSITY INDICES. PASFO ON ACTUAL COUNTS:

PHYL/OIV o.lfi3
CLASS 0.1R3
ORDER 1.1 IB

FAMILY 1.215
GEMRRA l.*T2



864 ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS

444745093095700 - WILDERNESS LAKE AT EAGAN, MN

*ATFR QUALITY UAtA, WATER YtAR OCTQ8F.R 1975 TO SEPTEMBER 1976

DATE

27...
APR

0 7 ...
JUL
2"...

*2«L..SEP""
27...

$Pt- • 

CUTC 
DEPTH CO N -

OK OUCT.
RESER- ANCF-

TJME- tfOIB (MjtRO-
(FT) C'HOS)

C7202S) (30095)

0900 -- 193

1500 fl.o 150

liS5 7,0 187

1145 7,0 18?

1330 U.n 180

PH

(UMTTS)
(noaoo)

7,2 '

7.S

9.8

9,7

7.9

AIR
TEMPER-
ATU«t
fDfG C)
(000201

a.o

13.5

il.o

?7.0

10,5

TUR-
TEMPER- BID-
ATU«E ITY

(OfcG C) (JTU)
(00010) (00070)

2,0 8

12.0 8

29,0

23,5

11.0

TRANS 
PAR
ENCY

(SECCHI
DISK)
CM)

C00076)

..

,6U

.25

.18

,20

DIS*
SOLVED
OXYGEN
(M6/L)

(OOiOOJ

5,7

11.6

13.0

7.2

6,9

FEB. 27, 1976 
0900 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

2*0,000 CELLS/ML

..ORGANISM_NAME.

CHLOROPHYTA 
.CHLOROPHYCEAE 
..CHLOROCOCCALES 
...OCCYSTACEAE

L ....ANKISTROOESMUS
L ....SELENASTRUM 

CHRYSOPHYTA 
.CHRYSOPHYCEAE 
..CHRYSOMONAOALES 
...OCHROMONAOACEAE 
....OIM08RYON 
CYANOPHYTA 
.MYXOPHYCEAE 
..CHROOCOCCALES 
...CHROOCOCCACEAE

L ....ANACYSTIS 
..OSCILLATORIALES 
...OSCILLATORIACEAE

0 ....OSCILLATORIA 
EUGLENOPHYTA 
.EUGLENOPHYCEAE 
..EUGLENALES 
...EUGLENACEAE

L ....EUGLENA
L ....TRACHELOMONAS

_COMMOM_NAME 

GREEN ALGAE

YELLOW-BROWN ALGAE

BLUE-GREEN ALGAE 

COCCOIO

FILAMENTOUS 

EUGLENOIOS

CELLS/ML

1,300

2*0*000

PERCENT

0

99

NOTE! 0 - DOMINANT ORGANISM* GREATER OR EQUAL TO 15%
L - LESS THEN 1%; MAY NOT HAVE BEEN ACTUALLY COUNTED
ANALYSIS METHOD: SEOGWICK-RAFTER CHAMBER , aoo-x MICROSCOPE
DIVERSITY INDICES, BASED ON ACTUAL COUNTS:

PHYL/DIV 0.079
CLASS 0.079
ORDER 0.079

FAMILY 0.079
GENERA 0.082



ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 865

444745093095700 - WILDERNESS LAKE AT EAGAN, UN—Continued

QUALITY OAlA, YEAR OCTOBfc'K 1975 TO SEPTEMBER ] <?7b

DATE

FEB
27...
APR
07, ..

28...
AUG
2*. . .

SEP
?7...

PER
CENT

SATUK-
ATJQN.

(00301)

a?

110

171

66

6ft

ALKA
LINITY

AS
CAC03
(fG/L)

(00«10)

70

55 '

..

..

--

DIS
SOLVED
CHLO
RIDE
(CD
( HG/L )

<00<?«0)

13

*.9

U

15

IS

DIS
SOLVED
SOLIDS
(RESI
DUE AT
1PO C)
(^G/L)

f 70300)

123

"5

107

101

M3

DlS-
SOL y t D
SOLIOS
(Tri k| s
PtR

4f »F 1 1
f70303)

.17

,13

.15'

.1"

.15

TOTAL
NITRITE

SUS- PLUS
PEfcOEO ^lIT^ATt
SOLIOS (•*•)
(^G/L) ( M0/U ̂

(70?<J<?) (00&30)

10 ,11

3 .01

..

mm mm

mm

DIS
SOLVED

MI.TPITE
PLUS

NlTRATfc
(N)

(«G/L)
(00631)

.07

.00

..

• »

--

TOTAL
KJtL-
OAHL
MITRU-
GE N
(M)

(MG/L )
(00b25)

?.£

z,o
..

--

"-

APR. 7, 1976 
1300 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

270.000 CELLS/ML

_ORGANISM_NAME.

CHLOROPHYTA 
CHLOROPHYCEAE 
.CHLOROCOCCALES 
OCCYSTACEAE 
.ANKISTRODESHUS

L . .KIRCHNERIELLA
L . .TROCHISCIA

SCENEDESMACEAE 
.SCENEOESMUS 

HRYSOPHYTA 
BACILLARIOPHYCEAE 
.PENNALES 
..ACHNANTHACEAE 
...ACHNANTHES 
..GOMPHONEMATACEAE 
...GOMPHONEMA 
..NAVICULACEAE 
...NAVICULA 
..NITZSCHIACEAE 
...NITZSCHIA 

CYANOPHYTA 
MYXOPHYCEAE 
.OSCILLATORIALES 
..OSCILLATORIACEAE 
...OSCILLATORIA 
UGLENOPHYTA 
EUGLENOPHYCEAE 
.EOGLENALES 
..EUGLENACEAE

L ...EUGLENA
L ...TRACHELOMONAS

_COMMON_NAME 

GREEN ALGAE

DIATOMS 
PENNATE

NAVICULOID

BLUE-GREEN ALGAE 

FILAMENTOUS

EUGLENOIDS

CELLS/ML

3*900

270*000

PER_CENT

0

0

0

0

98

NOTE: D - DOMINANT ORGANISM! GREATER OR EQUAL TO 15%
L - LESS THEN 1%I MAY NOT HAVE BEEN ACTUALLY COUNTED
ANALYSIS METHOD: SEOGWICK-RAFTER CHAMBER . 200-x MICROSCOPE
DIVERSITY INDICES* BASED ON ACTUAL COUNTS:

PHYL/DIV 0.162
CLASS 0.162
ORDER 0.162

FAMILY 0.177
GENERA 0.177



866 ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 

444745093095700 - WILDERNESS LAKE AT EAGAN, MN--Continued

SUAL1TV

TOTAL
NJITRO-

GEN IN

^ATFBI- 

*L ( N )

(IOf.03)

TOTAt,
PHOS-

fp)

»4TFR OCTOBER 1975 TO J976

DTS-
S 0 1. V P 0
nWTHC.
Phns-
PHfipns
(PI

(HC/I. )
0'»*71 )

TOT *l
PHOS
PHORUS

IN.- HPT.
T(H' MA»
TfRI AL

Ci"6/KG)
(o^fefee)

TOTAL
OPGAIMIC
CARBON
CO

("G/L)
(00680)

ORGANIC
CArtBON

IN BOT-
Tnw MA
TERIAL
to

(G/KG)
(0"667)

CHUOR-A
PHYTO-
PUAMK-
TPN

CMROMO
SPKT.
(UG/U

(70951 )

CHt.OP.-6
PHVTO-
PC.ANK-
TQN

CHROMO
SPECT,
(UG/U)

(70952)

APW
07. 

JUL

?*>.
FP 

27.

,13

, is

130

371

3.5

is

10

155

15

2.3

40

JULY 28, 1976 
1355 HOURS

IDENTIFICATION OF PHYTOPLANKTON 

1.600.000 CELLS/ML

..ORGANISM_NAME.

CHLOROPHYTA
CHLOROPHYCEAE
.CHLOROCOCCALES 
OCCYSTACEAE 
.ANKISTRODESMUS 
.KIRCHNERIELLA 
.OOCYSTIS 
SCENEDESMACEAE 
.SCENEDESMUS

YANOPHYTA
MYXOPHYCEAE
.CHROOCOCCALES 
CHROOCOCCACEAE 
.ANACYSTIS 
..ANACYSTIS INCERTA 
.ANACYSTIS

. SCILLATORIALES 
NOSTOCACEAE 
.ANABAENA 
.APHANIZOMENON 
.CYLINOROSPERMUM 
OSCILLATORIACEAE 
.LYNGBYA 
.OSCILLATORIA

YRRHOPHYTA
OINOPHYCEAE
.PERIOINIALES
..CERATIACEAE
...CERATIUM

..COMMON_NAME 

GREEN ALGAE

CELLS/ML

BLUE-GREEN ALGAE 

COCCOID

FILAMENTOUS

OINOFLAGELLATES

51*000 
52*000

40*000
33*000
870*000

540*000 
40*000

PER_CENT

2
1

53

33
2

NOTEJ 0 - DOMINANT ORGANISM* GREATER OR EQUAL TO 15%
L - LESS THEN 1%» MAY NOT HAVE BEEN ACTUALLY COUNTED
ANALYSIS METHOD: SEDGWICK-RAFTER CHAMBER » zoo-x MICROSCOPE
DIVERSITY INDICES* BASED ON ACTUAL COUNTS:

PHYL/DIV 0.083
CLASS 0.083
ORDER 0.4?2

FAMILY 1.323
GENERA 1.697



ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 

444745093095700 - WILDERNESS LAKE AT EAGAN, MN- -Continued

867

AUG. Zh, 197<S 
1045 HOURS

inEMTIFICATION OF PHYTOPLANKTON 

««600,000 CF.LLS/ML

CHLflPOPHYTA
.CHLO°OPHYCEAH
..CHI.OWOCOCCAI.FS
...HYDUODICTYACFAF

...SCEMEDESMACFAF 
l . ...SCENEDESMI.IS

CHRYS1PHYTA 
.CHPYSOPHYCEAE

...OCHPOMQ^AOACEAF

CYAMO^HYTA
.MYXflPHYCEAE

..C'HMOOCOCCALES 

...CHROOCOCCACFAE 

.... ANACYSTIS

... K1 OSTOCACEAE

n ....(
...OSCILLATO»TACEAF

.CRYPTOPHYCE4F.

...CRYPTO^ONOOAC 
I. ....C'-?YPTO''ONAS

...F'KiLEMACEAE

PYROHOPHYTA 
.OIM1PHYCEAE

_COMMON_NAME____ CELLS/ML

GPEEM AH3AE

TOTALS

ALGAF

TOTALS

PLUE-GREtM AL^AE 

CncCOIO

FILAMENTOUS

5S.OOO 
7,300,000

TOTALS 8,^)00.000

EllGLENOIDS 
CPYPTOMQNAOS

TOTALS 1.100

FIPF ALGAE 
OTNOFLAGELLATES

PFR_CENT

1
85

101

OTF! n - OO^IMANT OPRANISM; GREATER OP FOUAL TO 15%
L - LESS THEM 1*5 MAY MOT HAVE BEEN ACTUALLY COUNTED 
AMALYSIS ^lETHOO: SFDGWICK-PAFTFP CHAMBER » 200-X 

IKOICFS. BASFO ON ACTUAL COUNTS: 
PHYL/HIV 0.010 

CLASS 0.010 
QROFH O.Oftl

FAMILY 0.639
GEMFRA 0.6P3



868 ANALYSES OF SAMPLES COLLECTED AT WATER-QUALITY PARTIAL-RECORD LAKE STATIONS 

444745093095700 - WILDERNESS LAKE AT EAGAN, UN—Continued

_OW("-Afv| I SM __ N A v 

CHI.OPOPHYTA

SFP. 27,
1J30 HOURS

IDENTIFICATION OF PHYTOPLANKTON

4,300.000 CFLLS/ML

_COMMON_NAME__ 

GREEN ALGAF

.nnCYSTACEAE

VOLVOCAL€S 
.CHLAMYDOMONADACFAF

CHROOCOCCALE^
.CH^OOCOCCACFAF. 
..ANACYSTIS

.MOSTOCACEAE

. . f. YL INiJiVOSPEPf UM 

.OSCILLATOPIACFAF 

..OSCILLATOR! A

EOGLENOPHYTA 
.EM'iLENOPHYCF.ftF

...FIJGLENACEAE

CELLS/ML

TOTALS

8LUE-5»EEN ALGAE 

CriCCOIO

FILAMENTOUS

4.?00,000 
2?, 000

4, 300.000

FIJGLEMOIOS

oE«_CENT

99
1

101

TOTALS

r> - I>O*UNANT nooaNiSMJ ^REATEP OR FOUAL TO 15*
L - LESS THEN 1%: MAY N>OT HAVE 8EE"J ACTUALLY COUNTED
ANALYSIS METHOD: SEDGWICK-BAFTER CHAMBER , 2oo-x MICROSCOPE

INDICES. BASFD ON ACTUAL COUMTS: 
PHYL/'MV 0.010 

CLASS 0.010 
ORriEP 0.010 

FAMILY 0.077 
GEMF^A 0.123



GROUND-WATER LEVELS 869

ANOKA COUNTY

451742093122102. Local number, 32.23.4aad2.
LOCATION.--Lat 45°17'42", long 93°12'21", Hydrologic Unit 07030005, 1.5 mi (2.4 km) east of Soderville.

Owner: U.S. Geological Survey.
AQUIFER.--Surficial outwash sand of Pleistocene Age. 
WELL CHARACTERISTICS.--Bored observation water-table well, diameter 2 in (0.05 m), depth 21 ft (6.4 m), screened

19 to 21 ft (5.8 to 6.4 m). 
DATUM.--Altitude of land-surface datum is 916 ft (279 m). Measuring point: Top of casing, 2.50 ft (0.76 m)

above land-surface datum.
PERIOD OF RECORD.--August 1969 to current year. 
EXTREMES FOR PERIOD OF RECORD.--Highest water level, 6.20 ft (1.89 m) below land-surface datum, July 30, 1975;

lowest, 12.04 ft (3.67 m) below land-surface datum, Sept. 22, 1976.

DAY

HIGHEST WATER LEVEL, IN FEET BELOW LAND SURFACE DATUM, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976 

OCT NOV DEC JAN FEE MAR APR MAY JUN JUL AUG SEP

5
10
15
20
25

EOM

WTR YEAR

9.18
9.37
9.41
9.42
9.49
9.43

1976

9.61
9.53
9.39
9.30
9.20
9.01

MAX 7.

8.97
8.92
8.96
9.04
9.03
9.11

32 APR 2,

9.26
9.20
9.12
9.22
9.32
9.26

1976

9.42
9.34
9.27
9.27
8 QQ • y y

8 71. / J.

MIN

8.52 7.33
8.59 7.42
8.52 7.61
7.98 7.83
7.66 8.07
7.44 8.07

12.04 SEPT 22, 1976

8.03
8.40
8.61
8.72
8 O7 • y L

9.00

9.24
9.37
9.48
9.64
9.79
9.95

10.13
10.29
10.48
10.62
10.81
11.01

11.13
11.26
11.31
11.40
11.52
11.67

11.74
11.83
11.94
12.00

BELTRAMI COUNTY

473023094570901. Local number, 147.34.35adc.
LOCATION.--Lat 47°30'23", long 94°57'09", Hydrologic Unit 07010101, on Clarence Hart farm.

Owner: U.S. Geological Survey.
AQUIFER.--Surficial outwash sand of Pleistocene Age. 
WELL CHARACTERISTICS.--Bored observation water-table well, diameter 1-1/4 in (0.03 m), depth 20 ft (6.1 m),

screened 18 to 20 ft (5.5 to 6.1 m). 
DATUM.--Altitude of land-surface datum is 1,383 ft (421 m). Measuring point: Top of casing, 2.70 ft (0.82 m)

above land-surface datum.
PERIOD OF RECORD.--October 1970 to current year. 
EXTREMES FOR PERIOD OF RECORD.--Highest water level, 6.17 ft (1.88 m) below land-surface datum, Aug. 1, 1975;

lowest, 10.26 ft (3.13 m) below land-surface datum, Mar. 2, 1973.

WATER LEVEL, IN FEET BELOW LAND SURFACE DATUM, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

DATE

OCT 23 
DEC 4

WATER 
LEVEL

7.44
7.59

DATE

JAN 16 
FEE 26

WATER 
LEVEL

8.14
8.38

DATE

APR 7 
MAY 17

WATER 
LEVEL

7.69
8.09

DATE

MAY 20 
JUL 2

WATER 
LEVEL

8.08
8.10

DATE 

AUG 12

WATER 
LEVEL

8.45

DATE 

SEP 23

WATER 
LEVEL

9.02

BROWN COUNTY

441030094254501. Local number, 108.30.9add.
LOCATION.--Lat 44°10'30", long 94°25'45", Hydrologic Unit 07020007, 3.7 mi (6.0 km) northeast of Hanska.

Owner: Erwin Kjelshus. 
AQUIFER.--Deposits of Pleistocene Age. 
WELL CHARACTERISTICS.--Bored unused water-table well, diameter 16 in (0.41 m) , depth 32 ft (9.8 m), cased to

32 ft (9.8 m), open end. 
DATUM.--Altitude of land-surface datum is 1,003 ft (306 m). Measuring point: Top of concrete cover,

0.40 ft (0.12 m) above land-surface datum.
REMARKS.--Measured by Erwin Kjelshus. Water levels used in monthly Water Resources Review. 
PERIOD OF RECORD.--July 1942 to current year. 
EXTREMES FOR PERIOD OF RECORD.--Highest water level, 2.59 ft (0.79 m) below land-surface datum, Apr. 9, 1969;

lowest, 17.68 ft (5.39 m) below land-surface datum, Feb. 28, 1956.

WATER LEVEL, IN FEET BELOW LAND SURFACE DATUM, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

DATE

OCT 5 
19 

NOV 3
18

WATER 
LEVEL

13.67 
14.22 
14.70
14.55

DATE

FEE 8 
MAR 9 

24
APR 14

WATER 
LEVEL

11.78 
11.08 • 
9.92
9.18

DATE

MAY 10 
23 

JUN 6

WATER 
LEVEL

9.27 
9.76 

10.10

DATE

JUN 16 
24 

JUL 11

WATER 
LEVEL

10.73 
11.44 
12.85

DATE

JUL 18 
AUG 6 

15

WATER 
LEVEL

13.57 
15.01 
15.57

DATE

AUG 24 
SEP 5 

17

WATER 
LEVEL

16.10 
16.74 
17.38



870 GROUND-WATER LEVELS

CARLTON COUNTY

464250092274201. Local number, 49.17.23caa.
LOCATION.--Lat 46°42'50", long 92°27'42", Hydrologic Unit 04010201.

Owner: City of Cloquet.
AQUIFER.--Surficial outwash sand and gravel of Pleistocene Age. 
WELL CHARACTERISTICS.--Drilled unused water-table well, diameter 12 in (0.03 m), depth 51 ft (15.5 m) ,

screened 26 to 46 ft (7.9 to 14.0 m). 
DATUM.--Altitude of land-surface datum is 1,230 ft (375 m). Measuring point: Top of wood platform,

1.40 ft (0.43 m) above land-surface datum.
REMARKS.--Measured weekly by Warren Hebert. Well destroyed June 1976. 
PERIOD OF RECORD.--May 1948 to (discontinued). 
EXTREMES FOR PERIOD OF RECORD.--Highest water level, 4.66 ft (1.42 m) below land-surface datum, Aug. 17, 1953;

lowest, 16.59 ft (5.06 m) below land-surface datum, Mar. 9, 1964.

WATER LEVEL, IN FEET BELOW LAND SURFACE DATUM, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

DATE

OCT 6
27

NOV 3
11
19

WATER
LEVEL

11.25
11.58
11.75
11.89
11.79

DATE

DEC 1
8

15
22

WATER
LEVEL

11.86
12.02
12.16
12.31

DATE

DEC 29
JAN 13

19
27

WATER
LEVEL

12.45
12.71
12.83
12.97

DATE

FEE 3
9

17
23

WATER
LEVEL

13.07
13.16
13.28
13.34

DATE

MAR 1
8

15
24

WATER
LEVEL

13.08
13.24
13.32
12.85

DATE

MAR 29
APR 5

13
JUN 1

WATER
LEVEL

12.30
11.99
12.99
13.67

DAKOTA COUNTY

444220093055001. Local number, 114.19.4ddal.
LOCATION.--Lat 44°42'20", long 93°05'50", Hydrologic Unit 07040001, 2.1 mi (3.4 km) southeast of Rosemount.

Owner: University of Minnesota Agricultural Experiment Station (Plant Pathology). 
AQUIFER.--Jordan Sandstone of Late Cambrian Age. 
WELL CHARACTERISTICS.--Drilled irrigation artesian well, diameter 6 in (0.15 m) , depth 415 ft (126.5 m) ,

cased to 355 ft (108.2 m) . 
DATUM.--Altitude of land-surface datum is 940 ft (286 m). Measuring point: Top 1-in breather pipe,

2.10 ft (0.64 m) above land-surface datum. 
PERIOD OF RECORD.--August 1970 to current year. 
EXTREMES FOR PERIOD OF RECORD.--Highest water level, 61.99 (18.89 m) below land-surface datum, Apr. 20, 1976;

lowest, 65.23 (19.88 m) below land-surface datum, Nov. 27, 1970.

WATER LEVEL, IN FEET BELOW LAND SURFACE DATUM, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

WATER WATER WATER WATER WATER WATER 
DATE LEVEL DATE LEVEL DATE LEVEL DATE LEVEL DATE LEVEL DATE LEVEL

NOV 11 62.30 MAR 10 62.22 APR 20 61.99 JUN 3 62.40 JUL 15 63.10 AUG 25 64.09 
JAN 28 62.12

DODGE COUNTY

440400092451601. Local number, 107.16.16ccd.
LOCATION.--Lat 44°04'00", long 92°45'16", Hydrologic Unit 07040004.

Owner: City of Mantorville.
AQUIFER.--St. Peter Sandstone of Middle Ordovician Age. 
WELL CHARACTERISTICS.--Drilled unused artesian well, diameter 8 in (0.20 m) depth 215 ft (65.5 m) , cased

to 155 ft (47.2 m). 
DATUM.--Altitude of land-surface datum is 1,125 ft (343 m). Measuring point: Top of 1-in breather pipe,

2.50 ft (0.87 m) above land-surface datum. 
PERIOD OF RECORD.--August 1973 to current year. 
EXTREMES FOR PERIOD OF RECORD.--Highest water level, 107.46 (32.75 m) below land-surface datum, Apr. 18, 1975;

lowest, 109.84 (33.48 m) below land-surface datum, June 8, 1976.

WATER LEVEL, IN FEET BELOW LAND SURFACE DATUM, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

WATER WATER WATER WATER WATER WATER 
DATE ' LEVEL DATE LEVEL DATE LEVEL DATE LEVEL DATE LEVEL DATE LEVEL

OCT 3 109.09 FEE 4 109.43 APR 23 109.00 JUN 8 109.84 JUL 23 109.43 AUG 26 109.78 
NOV 14 108.82



GROUND-WATER LEVELS 871

HENNEPIN COUNTY

445615093212301. Local number, 117.21.16cca.
LOCATION.--Lat 44°56'15", long 93°21'23", Hydrologic Unit 07010206.

Owner: City of St. Louis Park.
AQUIFER.--Prairie du Chien Group of Early Ordovician Age and Jordan Sandstone of Late Cambrian Age. 
WELL CHARACTERISTICS.--Drilled unused artesian well, diameter 16 in (0.36 m), depth 421 ft (128.3 m) ,

cased to 280 ft (85.3 m). 
DATUM.--Land-surface datum is 916.8 ft (279.4 m) above mean sea level. Measuring point: Floor of well

house, 0.70 ft (0.21 m) above land-surface datum. 
REMARKS.--Water levels affected by regional pumping. 
PERIOD OF RECORD.--February 1953 to current year. 
EXTREMES FOR PERIOD OF RECORD.--Highest water level, 66.0 ft (20.1 m) below land-surface datum, Mar. 23, 1953;

lowest, 110.5 ft (33.7 m) below land-surface datum, July 31, 1959.

LOWEST WATER LEVEL, IN FEET BELOW LAND SURFACE DATUM, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

DAY

5
10
15
20
25

EOM

WTR

OCT

80.5
83.9
84.9
83.0
80.2
79.7

YEAR 1976

NOV

81.7
79.9
77.9
76.9
77.3
75.2

MAX 73,

DEC

78.1
77.5
77.4
77.7
75.8
76.2

.3 JAN 5,

JAN

75.3
77.7
79.5
79.3
78.5
80.2

1976

FEE

80.0
79.0
78.1
79.8
79.3
78.5

MIN

MAR

79.0
78.8
77.6
78.9
79.1
79.4

109.7 JUL

APR MAY

79.0 83.0
80.9 .....
84.6 89.1

, , , . . 96.6
79.6 99.9
81.7 86.4

14-15, 1976

JUN

98.0
106.6
95.4
86.3
93.6
90.6

JUL

95.7
107.4
109.7
100.5
97.5
94.0

AUG

97.3
99.0
90.1

102.1
105.9
100.6

SE:
94.1
95.4
92.1
86.9
86.2
86.8

445347093213901. Local number, 117.21.32dadl.
LOCATION.--Lat 44°53'47", long 93°21'39", Hydrologic Unit 07010206, at Hansen Road and Benton Avenue.

Owner: City of Edina, well 9.
AQUIFER.--Hinckley Sandstone, of Winchell (1886), of Upper Precambrian Age. 
WELL CHARACTERISTICS.--Drilled public-supply artesian well, diameter 16 in (0.41 m) depth 1,130 ft (344.4 m),

cased to 1,010 ft (307.8 m). 
DATUM.--Land-surface datum is 933.3 ft (284.5 m) above mean sea level. Measuring point: Hole east side

of pumpbase, 2.00 ft (0.61 m) above land-surface datum. 
REMARKS.--Water level affected by regional pumping. 
PERIOD OF RECORD.--August 1961 to current year. 
EXTREMES FOR PERIOD OF RECORD.--Highest water level, 230.81 ft (70.35 m) below land-surface datum, Apr. 20, 1962:

lowest, 369.60 (111.06 m) below land surface datum, Aug. 28, 1970.

WATER LEVEL, IN FEET BELOW LAND SURFACE DATUM, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

DATE

NOV 11 
JAN 28

WATER 
LEVEL

285.64
275.28

DATE

MAR 10 
APR 21

WATER 
LEVEL

278.85
268.44

DATE
WATER 
LEVEL DATE

WATER 
LEVEL DATE

WATER 
LEVEL DATE

WATER 
LEVEL

JUN 25 296.92 JUL 19 350.80 AUG 26 341.25 SEP 16 310.96

445740093333001. Local number, 117.23.llbbdl.
LOCATION.--Lat 44°57'40", long 93 0 33'33", Hydrologic Unit 07010206.

Owner: Minnetonka Boat Works, Inc., Orono.
AQUIFER.--Prairie du Chien Group of Early Ordovician Age and Jordan Sandstone of Late Cambrian Age. 
WELL CHARACTERISTICS.--Drilled observation artesian well, diameter 6 in (0.15 m), depth 437 ft (133.2 m),

cased to 270 ft (82.3 m). 
DATUM.--Land-surface datum is 930.8 ft (283.7 m) above mean sea level. Measuring point: Wood floor of

instrument shelter, 3.30 ft (1.01 m) above land-surface datum. 
REMARKS.--Water levels affected by regional pumping. 
PERIOD OF RECORD.--August 1942 to current year. 
EXTREMES FOR PERIOD OF RECORD.--Highest water level, 14.05 ft (4.33 m) below land-surface datum, Apr. 30, 1954;

lowest, 34.02 ft (10.48 m) below land-surface datum, July 15, 1976.

LOWEST WATER LEVEL, IN FEET BELOW LAND SURFACE DATUM, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

DAY

5
10 
15 
20 
25 

EOM

OCT

23.83
24.03
24.45
24.26
23.50
23.71

NOV

24.48
23.33
23.11
23.02
22.70
22.34

DEC

22.34
22.64
22.74
22.92
22.65
22.46

JAN

22.57

22.32

22.60

FEE MAR APR MAY JUN JUL AUG SEP

22.59
22.30
22.46
22.57
22.35
22.32

22.60
22.63
22.62
22.15
22.23
22.50

22.60
22.99
22.65
22.88
23.41
23.85

24.10
24.80
26.80
28.51
30.40
26.84

29.54
31.81
28.33
26.56
28.12
26.74

31.80
33.02
34.02
31.44
29.47
26.76

27.74
28.58
26.63
30.90
33.00
32.17

30.59
30.56
29.18
27.80
26.74
26.87

WTR YEAR 1976 MAX 21.93 MAR 20, 1976 MIN 34.02 JUL 15, 1976



872 GROUND-WATER LEVELS

HENNEPIN COUNTY--Continued

450223093231801. Local number, 118.21.7dcbl.
LOCATION.--Lat 45°02'23", long 93°23'18", Hydrologic Unit 07010206, at 47th Avenue North and Aquila Avenue.

Owner: City of New Hope.
AQUIFER.--Jordan Sandstone of Late Cambrian Age, 
WELL CHARACTERISTICS.--Drilled unused artesian well, diameter 16 in (0.41 m), depth 422 ft (128.6 m),

cased to 339 ft (103.3 m) . 
DATUM.--Altitude of land-surface datum is 933 ft (284 m). Measuring point: Top of wood platform

3.00 ft (0.91 m) above land-surface datum. 
REMARKS.--Water levels affected by regional pumping. 
PERIOD OF RECORD.--October 1965 to current year. 
EXTREMES FOR PERIOD OF RECORD.--Highest water level, 60.46 ft (18.43 m) below land-surface datum, Dec. 17,

lowest, 71.35 ft (21.75 m) below land-surface datum, July 11, 1970.
1967;

LOWEST WATER LEVEL, IN FEET BELOW LAND SURFACE DATUM, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

DAY

5
10 
15 
20 
25 

EOM

OCT NOV

62.29
61.96
62.01
61.79

DEC

62.22
61.96
61.65
61.93

JAN

61.93

FEE MAR APR MAY JUN JUL AUG SEP

62.12
61.62
61.75
62.10
61.84
61.65

61.77
61.52
61.49
61.39
61.47
61.51

61.70
61.81
62.45
62.21
62.41
62.37

62.36
63.15
63.98
65.07
65.60
64.33

65.87
67.81
66.29
65.38
66.52
65.62

66.07
68.30
69.12
67.69
67.79
67.19

66.93
67.06
66.69
67.90
68.89
67.90

66.75
67.29
66.95
65.80
65.52
64.96

WTR YEAR 1976 MAX 61.07 MAR 30, 1976 MIN 69.55 JUL 14, 1976 

HUBBARD COUNTY

465142094432201. Local number, 139.32.16aaa.
LOCATION.--Lat 46°51'42", long 94°43'32", Hydrologic Unit 07010106, at Badoura Nursery.

Owner: U.S. Geological Survey
AQUIFER.--Surficial outwash sand of Pleistocene Age. 
WELL CHARACTERISTICS.--Bored observation water table well, diameter 1-1/4 in (0.03 m) , depth 21

screened 19 to 21 ft (5.8 to 6.4 m). 
DATUM.--Altitude of land-surface datum is 1,423 ft (433 m)

above land-surface datum. 
REMARKS.--Measured weekly by Archie Hakala. 
PERIOD OF RECORD.--September 1970 to current year. 
EXTREMES FOR PERIOD OF RECORD.--Highest water level, 10.78 ft (3.29 m) below land-surface datum, Oct. 30, 1973;

lowest, 14.52 ft (4.43 m) below land-surface datum, Sept. 28, 1976.

WATER LEVEL, IN FEET BELOW LAND SURFACE DATUM, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

Measuring point: Top of casing, 2

ft (6.4 m), 

,00 ft (0.61 m)

DATE

OCT 8
14
21
28

NOV 4
11
18
25

DEC 2

'WATER
LEVEL

12.23
12.30
12.38
12.47
12.52
12.47
12.65
12.70
12.95

DATE

DEC 9
16
25
30

JAN 6
13
20
27

FEE 3

WATER
LEVEL

12.78
12.83
12.90
12.93
12.98
13.04
13.08
13.13
13.18

DATE

FEE 10
17
24

MAR 9
16
23
30

APR 6
13

WATER
LEVEL

13.23
13.28
13.34
13.43
13.49
13.46
13.26
13.24
13.20

DATE

APR 21
27

MAY 4
11
18
25

JUN 1
8

WATER
LEVEL

13.19
13.24
13.24
13.32
13.37
13.50
13.56
13.62

DATE

JUN 15
22
29

JUL 6
14
20
25

AUG 3

WATER
LEVEL

13.67
13.70
13.68
13.62
13.78
13.80
13.83
13.91

DATE

AUG 10
17
24
31

SEP 7
14
21
28

WATER
LEVEL

13.97
14.05
14.14
14.22
14.32
14.41
14.47
14.52

ISANTI COUNTY

453410093140001. Local number, 36.23.32acbl.
LOCATION.--Lat 45°34'10", long 93°14'00", Hydrologic Unit 07010207.

Owner: City of Cambridge, well 4.
AQUIFER.--Hinckley Sandstone, of Winchell (1886), of Upper Precambrian Age. 
WELL CHARACTERISTICS.--Drilled public-supply artesian well, diameter 20 in (0.51 m), depth 630 ft (192.0 m) ,

cased to 352 ft (107.3 m). 
DATUM.--Altitude of land-surface datum is 960 ft (293 m). Measuring point: Edge of vent pipe, 3.00 ft (0.91

above land surface datum.
REMARKS.--Measured weekly by Thomas Minar. Water levels affected by pumping. 
PERIOD OF RECORD.--August 1972 to current year. 
EXTREMES FOR PERIOD OF RECORD.--Highest water level, 2.50 ft (0.76 m) below land-surface datum, Jan. 17, 1974;

lowest, 16.95 ft (5.17 m) below land-surface datum, July 11, 1974.

WATER LEVEL, IN FEET BELOW LAND SURFACE DATUM, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

WATER
DATE

OCT

NOV

2
9

16
23
30
6

13
20
27

LEVEL

2,
* 2>

3,
5,
3,
4,
4,
4
4,

.90

.90

.05
,45
,05
.76
.55
.70
.90

DATE

DEC 4
11
18
26

JAN 2
8

15
22
29

WATER
LEVEL

4.
5.
5.
4.
3.
4.
5.
3.
4.

92
17
15
10
00
95
20
20
70

DATE

FEE

MAR

APR

5
12
19
26
4

11
18
25
1

WATER
LEVEL

5.
4.
5.
4.
5.
5.
5.
4.
3.

.33

.00
,20
,20
07
.00
.10
,05
.85

WATER
DATE

APR

MAY

JUN

7
15
23
29
6

13
20
27
4

LEVEL

4,
4,
5.
4,
3,
5,

10.
5,
4,

,44
.50
.55
.60
.70
.57
.84
.67
.90

DATE

JUN 10
17
24

JUL 1
8

14
22
29

WATER
LEVEL

7.
5.
8.
5.
4,
7.
7.

13.

.83
,50
,00
,67
,25
.15
.00
,70

DATE

AUG 5
12
19

SEP 3
9

16
24
30

WATER
LEVEL

9
8
7
9
7
6
8
5

.70

.01

.44

.80

.08

.53

.00

.64



GROUND-WATER LEVELS 873

ITASCA COUNTY

474917093144601. Local number, 62.23.35bab.
LOCATION.--Lat 47°49'17", long 93°14'46", Hydrologic Unit 09030005, at Thistledew Ranger Station.

Owner: U.S. Geological Survey. 
AQUIFER.--Surficial sand of Pleistocene Age. 
WELL CHARACTERISTICS.--Bored observation water-table well, diameter 1-1/4 in (0.03 m), depth 29

screened 27 to 29 ft (8.2 to 8.8 m). 
DATUM.--Altitude of land-surface datum is 1,393 ft (425 m). Measuring point:

above land-surface datum. 
REMARKS.--Measured weekly by State Forestry personnel. 
PERIOD OF RECORD.--September 1970 to current year. 
EXTREMES FOR PERIOD OF RECORD.--Highest water level, 17.35 ft (5.29 m) below land-surface datum, Aug. 20, 1975;

lowest, 19.79 ft (6.03 m) below land-surface datum, Mar. 30, 1974.

ft (8.8 m), 

Top of casing, 3.30 ft (1.01 m)

WATER LEVEL, IN FEET BELOW LAND SURFACE DATUM, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

DATE

OCT

NOV

WATER 
LEVEL DATE

WATER 
LEVEL

1
8

15
23
29
6

12
19

17.61
17.67
17.77
17.75
17.90
17.81
17.93
17.90

DEC 3
12
18
31

JAN 7
14
21
27

17.93
18.11
18.04
18.23
18.28
18.33
18.34
18.38

DATE

FEB 4 
11 
18 
25

MAR 4 
9

17 
24

WATER 
LEVEL

18.47
18.37
18.45
18.57
18.59
18.68
18.70
18.70

DATE

MAR 31
APR 7 

21
MAY 6 

12 
26

JUN 2

WATER 
LEVEL

18.76
18.82
18.79
18.89
18.83
18.87
18.90

DATE

JUN 10 
16 
23 
30

JUL 7 
15 
28

WATER 
LEVEL

18.90
18.94
18.99
18.96
18.94
18.97
18.99

DATE

AUG 4 
18

SEP 3 
9

16 
22 
29

WATER 
LEVEL

18.91
19.04
19.10
19.14
19.21
19.20
19.23

KANABEC COUNTY

455236093172301. Local number, 39.24.11ddc.
LOCATION.--Lat 45°52'36", long 93°17'23", Hydrologic Unit 07030004.

Owner: City of Mora, well 3.
AQUIFER.--Buried sand and gravel of Pleistocene Age. 
WELL CHARACTERISTICS.--Drilled public-supply artesian well, diameter 12 in (0.30 m) , depth 170 ft (51.8 m) ,

screened 150 to 170 ft (45.7 to 51.8 m). 
DATUM.--Altitude of land-surface datum is 1,011 ft (308 m). Measuring point: Edge of vent pipe,

2.40 ft (0.73 m) above land-surface datum. 
REMARKS.--Measured weekly by Donald Dahl. 
PERIOD OF RECORD.--March 1968 to current year. 
EXTREMES FOR PERIOD OF RECORD.--Highest water level, 32.28 ft (9.84 m) below land-surface datum, Apr. 6, 1973;

lowest, 44.36 ft (13.52 m) below land-surface datum, Apr. 22, 1968.

DATE

OCT 3 
10 
17 
24 
31

NOV 7 
14 
21 
28

WATER LEVEL, IN FEET BELOW LAND SURFACE DATUM, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

WATER 
LEVEL

37.14
37.41
37.68
37.68
37.85
37.92
38.14
39.24
38.17

DATE

DEC 5 
12 
19 
26

JAN 2 
12 
16 
23 
30

WATER 
LEVEL

38.45
38.55
38.59
38.79
38.84
39.04
39.18
39.32
39.75

DATE

FEB 6 
13 
20 
27

MAR 5 
12 
19 
26

APR 2

WATER 
LEVEL

40.04
40.04
40.43
40.31
40.31
40.30
40.24
40.34
39.07

DATE

APR 9 
16 
23 
30

MAY 7 
14 
21 
28

JUN 4

WATER 
LEVEL

39.09
38.40
36.60
37.00
36.70
36.88
37.89
37.80
37.90

DATE

JUN 11 
18 
25

JUL 2

16
23
30

WATER 
LEVEL

38.30
38.12
37.74
38.99
38.78
39.06
39.37
39.75

DATE

AUG 6 
13 
20 
27

SEP 3 
10 
17 
24

WATER 
LEVEL

40.02
40.29
40.45
40.83
40.86
40.97
41.05
41.16

KANDIYOHI COUNTY

450730095014801. Local number, 119.35.Uabbl.
LOCATION.--Lat 45°07'30", long 95°01'48 11 , Hydrologic Unit 07020004, at Willmar.

Owner: Burlington Northern, Inc.
AQUIFER.--Buried sand and gravel of Pleistocene Age. 
WELL CHARACTERISTICS.--Drilled unused artesian well, diameter 10 in (0.25 m), depth 320 ft (97.5 m),

screened 295 to 320 ft (89.9 to 97.5 m). 
DATUM.--Altitude of land-surface datum is 1,140 ft (351 m). Measuring point: Wood floor of recorder shelter,

1.00 ft (0.30 m) above land-surface datum. 
REMARKS.--Water levels affected by pumping. 
PERIOD OF RECORD.--December 1967 to current year. 
EXTREMES FOR PERIOD OF RECORD.--Highest water level, 12.78 ft (3.90 m) below land-surface datum, May 12, 1969;

lowest, 32.50 ft (9.91 m) below land-surface datum, Aug. 27, 1976.

HIGHEST WATER LEVEL, IN FEET BELOW LAND SURFACE DATUM, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

DAY

5
10 
15 
20 
25 

EOM

OCT

22.36
22.59
22.46
22.20
22.48
22.44

NOV

22.37
22.26
22.67
22.45
22.42
21.95

DEC

22.05
22.51
22.37
22.28
21.25
20.53

JAN

20.38
20.09
19.94
20.01
20.42
20.23

FEB MAR APR MAY JUN JUL AUG SEP

20.26
20.12
19.78
19.97
19.91
19.87

19.77
19.79
19.51
19.46
19.33
19.57

19.50
19.76
19.56
19.57
19.96
19.92

19.58
19.84
21.28
22.91
23.05
23.10

24.57
27.38
27.30
26.45
27.35
25.50

24.65
26.57
26.69
25.85
26.73
27.19

27.26
27.44
27.67
29.31
30.65

29.46
28.98
29.30
29.19
29.06
27.62

WTR YEAR 1976 MAX 19.32 MAR 30, 1976 MIN 32.50 AUG 27, 1976
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LINCOLN COUNTY

441705096084501. Local number, 110.44.33dcdl.
LOCATION.--Lat 44°17'05", long 96°08'45", Hydrologic Unit 07020006, at Tyler.

Owner: U.S. Geological Survey.
AQUIFER.--Dakota Sandstone of Early Cretaceous Age. 
WELL CHARACTERISTICS.--Drilled observation artesian well, diameter 8 in (0.20 m) , depth 967 ft (294.7 m) ,

screened 890 to 900 ft (271.3 to 274.3 m). 
DATUM.--Altitude of land-surface datum is 1,738 ft (530 m). Measuring point: Top of recorder platform,

3.50 ft (1.07 m) above land-surface datum. 
PERIOD OF RECORD.--November 1969 to current year. 
EXTREMES FOR PERIOD OF RECORD.--Highest water level, 248.41 ft (75.72 m) below land-surface datum, Apr. 20, 1970;

lowest, 250.69 ft (76.41 m) below land-surface datum, Sept. 9, 1976.

DAY

HIGHEST WATER LEVEL, IN FEET BELOW LAND SURFACE DATUM, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

OCT NOV DEC JAN FEE MAR APR MAY JUN JUL AUG SEP

5 
10 
15 
20
25

EOM

250.13 
250.22 
250.14 
250.13
250.10
250.03

250.24 
250.09 
250.13 
249 90
250.19
249.85

249.84 
249.89 
250.02 
250.10
249.98
249.92

249.85 
249.89 
249.80 
249 99
249 93
749. 77

250.19 
249.74 
249.76 
249 91
249.90
749. Q3

249.87 
249. 89 
249.95

7. A 9 . Q Q

250.01 
249.95 
249.80 
249.97
250.04
7^0.05

249.79 
250.03 
250.00 
250.06
250.13
250 .H5

250.28 
250.05 
249.95 
250.19
250.06
250.27

250.33 
250.17 
250.26 
250.24
250.34
250. 38

250.30 
250.33 
250.43 
250.40
250.43
250.48

250.47 
250.48 
250.60

WTR YEAR 1976 MAX 249.67 MAR 12, 1976 MIN 250.69 SEPT 9, 1976

MARSHALL COUNTY

482354096501001. Local number, 157.48.27bba.
LOCATION.--Lat 48°23'54", long 96°50'10", Hydrologic Unit 09020311.

Owner: U.S. Geological Survey.
AQUIFER.--Glacial Lake Agassiz beach deposits of Pleistocene Age. 
WELL CHARACTERISTICS.--Bored observation artesian well, diameter 1-1/4 in (0.03 m) , depth 24 ft (7.3 m),

screened 22 to 24 ft (6.7 to 7.3 m). 
DATUM.--Altitude of land-surface datum is 844 ft (257 m). Measuring point: Top of casing, 3.00 ft (0.91 m)

above land-surface datum.
PERIOD OF RECORD.--October 1971 to current year. 
EXTREMES FOR PERIOD OF RECORD.--Highest water level, 2.30 ft (0.70 m) below land-surface datum, July 17, 1974;

lowest, 4.85 ft (1.48 m) below land-surface datum, Mar. 21, 1973.

WATER LEVEL, IN FEET BELOW LAND SURFACE DATUM, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

DATE

OCT 22 
DEC 2

WATER 
LEVEL

3.15
3.28

DATE

JAN 13 
FEE 25

WATER 
LEVEL

3.55
3. 84

DATE

APR 6 
MAY 18

WATER 
LEVEL

3.80
3.66

DATE 

JUN 30

WATER 
LEVEL

3. 29

DATE 

AUG 11

WATER 
LEVEL

3.73

DATE 

SEP 21

WATER 
LEVEL

4.03

MORRISON COUNTY

460444094212501. Local number, 130.29.8dcc.
LOCATION.--Lat 46°04'44", long 94°21'25", Hydrologic Unit 07010104, at Camp Ripley.

Owner: U.S. Geological Survey.
AQUIFER.--Surficial outwash sand and gravel of Pleistocene Age. 
WELL CHARACTERISTICS.--Drilled observation water-table well, diameter 2 in (0.05 m), depth 59 ft (18.0 m),

screened 56 to 59 ft (17.1 to 18.0 m). 
DATUM.--Land-surface datum is 1,149.0 ft (350.2 m) above mean sea level. Measuring point: Top of casing,

2.10 ft (0.64 m) above land-surface datum.
REMARKS.--Measured weekly by Theodore Wilczek. Water levels used in monthly Water Resources Review. 
PERIOD OF RECORD.--April 1949 to current year. 
EXTREMES FOR PERIOD OF RECORD.--Highest water level, 7.35 ft (2.24 m) below land-surface datuih, July 28, 1972;

lowest, 19.75 ft (6.02 m) below land-surface datum, Aug. 4, 1961.

WATER LEVEL, IN FEET BELOW LAND SURFACE DATUM, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

DATE

OCT 10 
17 
24 
30

NOV 1 
14 
21 
28

DEC 5

• WATER 
LEVEL

12.1

13.01
13.00
13.03
13.20
13.31
13.40
13.45

DATE

DEC 12 
19 
24 
31

JAN 9 
16 
23 
30

FEE 6

WATER 
LEVEL

13.25
13.41
13.63
13.75
13.88
14.05
14.29
13.95
13.85

DATE

FEE

MAR

APR

13
20
27
5

15
19
26
2
9

WATER
LEVEL

13.93
14.16
14.31
14.19
14. 34
14.85
14.34
13.93
13.66

DATE

APR

MAY

JUN

16
23
30
7

14
21
28
4

WATER
LEVEL

13.84
13.63
12.61
13.51
13.92
13. 89
14.01
14.09

DATE 

JUN 11

WATER 
LEVEL

14.91

DATE 

AUG 6

WATER 
LEVEL

15.17
18
25

JUL 2
9

16
23
30

15.18
15.85
15.34
14.99
15.37
15.40
15.55

13
20
27

SEP 3
10
17
24

15.43
15.52
15.41
15.42
15.33
15.25
15.05
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PINE COUNTY

462112092495801. Local number, 45.20.26dbb.
LOCATION.--Lat 46°21'12", long 92°49'58", Hydrologic Unit 07030003, at General Andrews Nursery.

Owner: U.S. Geological Survey.
AQUIFER.--Surficial outwash sand and gravel of Pleistocene Age. 
WELL CHARACTERISTICS.--Driven observation water-table well, diameter 1-1/4 in (0.03 m) , depth 28 ft (8.5 m),

screened 26 to 28 ft (7.9 to 8.5 m) . 
DATUM.--Altitude of land-surface datum is 1,060 ft (323 m). Measuring point: Top of casing, 0.50 ft (0.15 m)

above land-surface datum.
REMARKS.--Measured weekly by Ralph Nelson. 
PERIOD OF RECORD.--August 1968 to current year. 
EXTREMES FOR PERIOD OF RECORD.--Highest water level, 16.16 ft (4.93 m) below land-surface datum, July 26, 1972;

lowest, 21.22 ft (6.47 m) below land-surface datum, Mar. 22, 28, 1970.

WATER LEVEL, IN FEET BELOW LAND SURFACE DATUM, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

DATE

JUN 30 
JUL 5 

12

WATER 
LEVEL

19.83 
19.78 
19.85

DATE

JUL 18 
24

WATER 
LEVEL

19.88 
19.93

DATE

AUG 9 
15

WATER 
LEVEL

20.07 
20.13

DATE

AUG 23 
30

WATER 
LEVEL

20.22 
20.38

DATE

SEP 8 
13

WATER 
LEVEL

20.41 
20.48

DATE

SEP 20 
27

WATER 
LEVEL

20.57 
20.65

POPE COUNTY

454230095143001. Local number, 126.36.20bccl.
LOCATION.--Lat 45°42'30", long 95°14'30", Hydrologic Unit 07010202.

Owner: U.S. Geological Survey.
AQUIFER.--Surficial outwash sand of Pleistocene Age. 
WELL CHARACTERISTICS.--Bored observation water-table well, diameter 2 in (0.05 m), depth 17 ft (5.2 m),

screened 14 to 17 ft (4.3 to 5.2 m). 
DATUM.--Altitude of land-surface datum is 1,354 ft (413 m). Measuring point: Top of casing, 1.00 ft (0.30 m)

above land-surface datum.
PERIOD OF RECORD.--November 1966 to current year. 
EXTREMES FOR PERIOD OF RECORD.--Highest water level, 3.84 ft (1.17 m) below land-surface datum, July 27, 1972;

lowest, 9.22 ft (2.81 m) below land-surface datum, Mar. 4, 1975.

WATER LEVEL, IN FEET BELOW LAND SURFACE DATUM, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

WATER WATER WATER WATER WATER WATER 
DATE LEVEL DATE LEVEL DATE LEVEL DATE LEVEL DATE LEVEL DATE LEVEL

OCT 13 6.87 FEE 23 7.90 APR 26 6.50 JUN 21 7.52 AUG 27 8.79 SEP 17 9.06 
NOV 6 7.04 MAR 17 7.67 MAY 28 7.15 JUL 22 8.09

RAFSEY COUNTY

445648093053402. Local number, 28.22.6abd2.
LOCATION.--Lat 44°56'48", long 93°05'34", Hydrologic Unit 07010206, at 55 East 5th Street, St. Paul.

Owner: Northwestern National Bank.
AQUIFER.--Prairie du Chien Group of Early Ordovician Age and Jordan Sandstone of Late Cambrian Age. 
WELL CHARACTERISTICS.--Drilled air conditioning artesian well, diameter 16 in (0.41 m) , depth 355 ft (108.2 m),

cased to 212 ft (64.6 m). 
DATUM.--Altitude of land-surface datum is 770 ft (235 m). Measuring point: Edge of vent pipe, 7.50 ft (2.29 m)

below land-surface datum.
REMARKS.--Water levels affected by pumping of nearby wells. 
PERIOD OF RECORD.--May 1971 to current year. 
EXTREMES FOR PERIOD OF RECORD.--Highest water level, 58.34 ft (17.78 m) below land-surface datum, Apr. 21, 1975;

lowest, 134.00 ft (40.84 m) below land-surface datum, Aug. 16, 1972.

WATER LEVEL, IN FEET BELOW LAND SURFACE DATUM, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

DATE

OCT 7
31

DEC 3

WATER
LEVEL

87.38
74.10
63.98

DATE

JAN 13
FEE 5
MAR 4

WATER
LEVEL

61.13
62.86
62.20

DATE

MAR 29
APR 26
MAY 13

WATER
LEVEL

59.60
68.95
89.95

DATE

JUN 7
22

JUL 8

WATER
LEVEL

113.40
108.30
110.24

DATE

JUL 22
AUG 5

23

WATER
LEVEL

117.75
118.50
119.60

DATE

SEP 14
27

WATER
LEVEL

79.86
71.60
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REDWOOD COUNTY

443051095074201. Local number, 112.36.14aaa.
LOCATION.--Lat 44°30'51", long 95 0 07'42", Hydrologic Unit 07020006.

Owner: Frank Boots.
AQUIFER.--Buried sand and gravel of Pleistocene Age. 
WELL CHARACTERISTICS.--Drilled unused artesian well, diameter 4 in (0.10 m) , depth 214 ft (65.2 m), reported

screened 213 to 218 ft (64.9 to 66.4 m). 
DATUM.--Land-surface datum is 1,038.9 ft (316.7 m) above mean sea level. Measuring point: Top of casing,

2.00 ft (0.61 m) above land-surface datum.
REMARKS.--Measured weekly by Kenneth Daby. Water levels affected by regional pumping. 
PERIOD OF RECORD.--July 1952 to current year. 
EXTREMES FOR PERIOD OF RECORD.--Highest water level, 30.72 ft (9.36 m) below land-surface datum, Sept. 10, 1953;

lowest, 44.51 ft (13.57 m) below land-surface datum, Aug. 28, 1976.

WATER LEVEL, IN FEET BELOW LAND SURFACE DATUM, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

DATE

OCT 4
11
19
25

NOV 1
8

15
DEC 6

WATER
LEVEL

42.13
42.11
42.02
42.04
42.11

• 41.95
41.91
41.55

DATE

DEC 13
20
27

JAN 10
17
24
31

FEE 7

WATER
LEVEL

41.42
41.55
41.47
41.44
41.54
41.55
41.59
41.56

DATE

FEE 14
21
28

MAR 6
14
20
27

APR 3

WATER
LEVEL

41.68
41.72
41.68
41.65
41.62
41.64
41.63
41.69

DATE

APR 10
17
24

MAY 1
8

15
22
29

WATER
LEVEL

41.79
41.77
41.64
41.82
42.33
42.72
43.61
43.75

DATE

JUN 5
12

JUL 9
19
26

AUG 2
9

WATER
LEVEL

44.06
44.37
43.30
43.80
44.20
44.00
44.03

DATE

AUG 16
21
28

SEP 6
12
18
25

WATER
LEVEL

43.87
44.14
44.51
44.16
44.11
44.00
43.70

RICE COUNTY

441609093173201. Local number, 109.21.ldcc.
LOCATION.--Lat 44°16'09", long 93°17'32", Hydrologic Unit 07040002.

Owner: Northern States Power Co. 
AQUIFER.--Jordan Sandstone of Late Cambrian Age. 
WELL CHARACTERISTICS.--Drilled domestic artesian well, diameter 6 in (0.15 m) , depth 483 ft (147.2 m) ,

cased to 401 ft (122.2 m) . 
DATUM.--Altitude of land-surface datum is 1,060 ft (323 m). Measuring point: Top of 1-in breather pipe,

3.70 ft (1.13 m) above land-surface datum. 
REMARKS.--Measured weekly by Kenneth Smith. 
PERIOD OF RECORD.--October 1973 to current year. 
EXTREMES FOR PERIOD OF RECORD.--Highest water level, 70.19 ft (21.39 m) below land-surface datum, June 7, 1974;

lowest, 72.81 ft (22.19 m) below land-surface datum, June 25, 1976.

WATER LEVEL, IN FEET BELOW LAND SURFACE DATUM, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

DATE

OCT 2
10
17
24
31

NOV 7
14
21
26

WATER
LEVEL

71.34
71.01
70.93
70.83
70.92
70.94
70.99
70.92
71.01

DATE

DEC 5
12
19
26

JAN 2
9

16
23
30

WATER
LEVEL

71.05
70.96
70.88
70.90
70.95
71.28
71.47
71.27
71.18

DATE

FEE 6
13
20
27

MAR 5
12
19
26

APR 2

WATER
LEVEL

71.04
70.99
70.97
71.00
71.03
71.05
70.89
70.97
70.08

ST. LOUIS

DATE

APR 8
16
23
30

MAY 7
14
21
28

JUN 4

COUNTY

WATER
LEVEL

71.69
71.37
71.34
71.64
71.94
71.87
71.99
72.09
72.56

DATE

JUN 11
18
25

JUL 1
9

16
23
30

WATER
LEVEL

72.14
72.28
72.81
72.38
72.44
72.59
72.69
72.32

DATE

AUG 6
12
20
27

SEP 3
10
17
24

WATER
LEVEL

72.41
72.28
72.35
72.40
72.42
72.46
72.27
72.20

472638092533601. Local number, 57.20.5dadl.
LOCATION.--Lat 47°26'38", long 92°53'36", Hydrologic Unit 04010201.

Owner: Burlington Northern, Inc.
AQUIFER.--Biwabik Iron-Formation of Middle Precambrian Age. 
WELL CHARACTERISTICS.--Drilled unused artesian well, diameter 12 in (0.30 m) ,

cased to 315 ft (96.0 m) . 
DATUM.--Altitude of land-surface datum is 1,470 ft (448 m). Measuring point:

1.20 ft (0.37 m) above land-surface datum. 
PERIOD OF RECORD.--August 1955 to current year. 
EXTREMES FOR PERIOD OF RECORD.--Highest water level, 55.29 ft (16.85 m) below land-surface datum, Sept. 22, 197Z;

lowest, 69.07 ft (21.05 m) below land-surface datum, Jan. 16, 1965.

depth 430 ft (131.1 m), 

Top of wood platform,

WATER LEVEL, IN FEET BELOW LAND SURFACE DATUM, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

DATE

OCT 29 
DEC 18

WATER 
LEVEL

58.24
58.35

DATE

FEE 
MAR

WATER 
LEVEL

58.67
61.80

DATE 

APR 16

WATER 
LEVEL

59.38

DATE 

JUN 2

WATER 
LEVEL

59.93

DATE 

JUL 21

WATER 
LEVEL

60.34

DATE 

AUG 26

WATER 
LEVEL

60.60
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ST. LOUIS COUNTY--Continued

473011092524301. Local number, 58.20.16dbcl.
LOCATION.--Lat 47°30'11", long 92°25 I 43", Hydrologic Unit 09030005.

Owner: City of Chisholm.
AQUIFER.--Buried sand and gravel of Pleistocene Age. 
WELL CHARACTERISTICS,.--Drilled unused artesian well, diameter 12 in (0.30 m), depth 40 ft (12.2 m),

screened 30 to 40 ft (9.1 to 12.2 m). 
DATUM.--Altitude of land-surface datum is 1,500 ft (457 m). Measuring point: Top of wood platform,

1.70 ft (0.52 m) above land-surface datum. 
REMARKS.--Water levels affected by pumping. 
PERIOD OF RECORD.--August 1953 to current year. 
EXTREMES FOR PERIOD OF RECORD.--Highest water level, 0.23 ft (0.07 m) below land-surface datum, May 10, 1954;

lowest, 15.60 ft (4.76 m) below land-surface datum, Mar. 23-24, 1957.

WATER LEVELS, IN FEET BELOW LAND SURFACE DATUM, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

DATE

OCT 29 
DEC 18

WATER 
LEVEL

9.69
9.40

DATE

JAN 30 
MAR 5

WATER 
LEVEL

10.67
11.91

DATE 

APR 16

WATER 
LEVEL

6.40

DATE 

JUN 2

WATER 
LEVEL

9.18

DATE 

JUL 21

WATER 
LEVEL

9.33

DATE 

AUG 25

WATER 
LEVEL

10.96

WABASHA COUNTY

442708092155401. Local number, 111.12.14bbd.
LOCATION.--Lat 44°27'08", long 92°15'54", Hydrologic Unit 07040001.

Owner: City of Lake City, well 3.
AQUIFER.--Mt. Simon Sandstone of Late Cambrian Age. 
WELL CHARACTERISTICS.--Drilled unused artesian well, diameter 16 in (0.41 m)

cased to 258 ft (78.6 m). 
DATUM.--Altitude of land-surface datum is 685 ft (209 m). Measuring point:

above land-surface datum. 
REMARKS.--Measured weekly by Ray Adams. 
PERIOD OF RECORD.--August 1974 to current year. 
EXTREMES FOR PERIOD OF RECORD.--Highest water level,,3.63 ft (1.11 m) below land-surface datum, May 5, 1975;

lowest, 11.43 ft (3.52 m) below land-surface datum, Aug. 2, 1976.

depth 430 ft (131.1 m), 

Top of casing, 1.00 ft (0.09 m)

WATER LEVEL, IN FEET BELOW LAND SURFACE DATUM, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

DATE 

OCT 6

NOV

DEC 1

WATER 
LEVEL

10.80

DATE 

DEC 8

WATER 
LEVEL

9.86
14
20
27
3

12
17
24

10.66
10.63
10.63
10.64
10.44
10.04
10.04

15
22
29

JAN 5
12
19
26

10.29
9.76

10.05
10.32
10.42
10.38
10.53

10.29 FEE 2 10.53

DATE

FEE 9 
17 
24

MAR 1 
8

15 
22 
29

APR 5

WATER 
LEVEL

10.36
10.15
10.27
10.13
10.26
10.03
9.88
8.32
5.47

DATE

APR 12 
19 
26

MAY 3 
10 
17 
24

JUN 1

WATER 
LEVEL

.05 

.20 

.82

9.62
10.23
10.45
10.47

DATE

JUN 7 
14 
21 
28

JUL 12 
19 
26

AUG 2

WATER 
LEVEL

10.79

10.70
10.86
11.10
11.22
11.11
11.43

DATE

AUG 9 
18 
23 
30

SEP 7 
13 
20 
27

WATER 
LEVEL

11.23
11.25
11.32
11.36
11.22
11.18
11.04
11.22

WADENA COUNTY

462415095003001. Local number, 134.34.19addl.
LOCATION.--Lat 46 0 24'15", long 95°00'30", Hydrologic Unit 07010107.

Owner: U.S. Geological Survey.
AQUIFER.--Surficial outwash sand and gravel of Pleistocene Age. 
WELL CHARACTERISTICS.--Bored observation water-table well, diameter 2 in (0.05 m), depth 37 ft (11.3 m),

screened 34 to 37 ft (10.4 to 11.3 m). 
DATUM.--Altitude of land-surface datum is 1,342 ft (409 m). Measuring point: Top of casing, 1.00 ft (0.30 m)

above land-surface datum.
PERIOD OF RECORD.--September 1966 to current year. 
EXTREMES FOR PERIOD OF RECORD.--Highest water level, 9.52 ft (2.90 m) below land-surface datum, May 31, 1972;

lowest, 14.28 ft (4.35 m) below land-surface datum, Sept. 9, 1976.

WATER LEVEL, IN FEET BELOW LAND SURFACE DATUM, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

DATE

OCT 9 
NOV 20

WATER 
LEVEL

12.36
12.69

DATE

JAN 13 
FEE 11

WATER 
LEVEL

13.17
13.40

DATE

MAR 24 
MAY 4

WATER 
LEVEL

13.15
13.04

WATER 
DATE LEVEL

JUN 16 13.41

DATE 

JUL 27

WATER 
LEVEL

13.74

DATE 

SEP 9

WATER 
LEVEL

14.28
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WASHINGTON COUNTY

450328092482901. Local number, 30.20.28acdl.
LOCATION.--Lat 45°03'28", long 92°48'29", Hydrologic Unit 07030005, at Mulberry and 2nd Street.

Owner: City of Stillwater, well 3.
AQUIFER.--Ironton and Galesville Sandstones of Late Cambrian Age. 
WELL CHARACTERISTICS.--Drilled unused artesian well, diameter 24 in (0.61 m), depth 440 ft (134.1 m),

cased to 237 ft (72.2 m) . 
DATUM.--Land-surface datum is 718.3 ft (218.9 m) above mean sea level. Measuring point: Top of wood

platform, 1.30 ft (0.40 m) above land-surface datum. 
REMARKS.--Water levels affected by pumping. 
PERIOD OF RECORD.--March 1967 to current year. 
EXTREMES FOR PERIOD OF RECORD.--Highest water level, 5.0 ft (1.5 m) below land-surface datum, Jan. 2, 1976;

lowest, 26.8 ft (8.2 m) below land surface datum, July 29, 1967.

DAY OCT NOV DEC JAN FEE MAR APR MAY JUN

LOWEST WATER LEVEL, IN FEET BELOW LAND SURFACE DATUM, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

AUG

12.1
12.0
10.0
14.6
12.5
11.0

5
10
15
20
25

EOM

12.1
17.7
17.0
15.0
14.2
14.1

13.4
7.5
8.0
7.3
7.4
6.2

6.6
6.8
6.5
6.6
6.0
5.7

6.0
6.4
6.3
6.3
6.3
6.4

11.3
6.5
5.5
8.0

13.3
8.4

14.2
7.8

12.1
12.7
13.1
13.7

6.9
11.7
13.4
13.3
8.7

13.3

9.9
10.1
10.1
10.2
10.3
10.3

12.7
13.8

JUL

10.7
13.8
14.4
13.8
14.1
10.1

SEP

11.0
10.1
9.3
9.2
9.8
9.7

WTR YEAR 1976 MAX 5.0 JAN 2, 1976 MIN 14.6 JUL 6, 22; AUG 20, 1976 

WILKIN COUNTY

463414096341001. Local number, 136.47.23ccc.
LOCATION.--Lat 46°34'14", long 96°34'10", Hydrologic Unit 09020106.

Owner: U.S. Geological Survey. 
AQUIFER.--Surficial sand of Pleistocene Age. 
WELL CHARACTERISTICS.--Bored observation water-table well, diameter 4 in (0.10 m) , depth 62 ft (18.9 m) ,

screened 58 to 62 ft (17.7 to 18.9 m). 
DATUM.--Altitude of land-surface datum is 957 ft (292 m). Measuring point: Top of casing, 2.00 ft (0.61 m)

above land-surface datum.
PERIOD OF RECORD.--October 1965 to current year. 
EXTREMES FOR PERIOD OF RECORD.--Highest water level, '2.61 ft (0.80 m) below land-surface datum, Mar. 21, 1966;

lowest, 8.76 ft (2.70 m) below land-surface datum, Apr. 18, 1968.

WATER LEVEL, IN FEET BELOW LAND SURFACE DATUM, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

DATE

OCT 8 
NOV 19

WATER 
LEVEL

5.20
4.95

DATE 

JAN 7

WATER 
LEVEL

6.37

DATE 

MAR 17

WATER 
LEVEL DATE 

APR 28

WATER 
LEVEL

5.26

DATE 

JUN 9

WATER 
LEVEL

6.10

DATE 

JUL 22

WATER 
LEVEL

6.94

WINONA COUNTY

435756092034201. Local number, 106.10.19dda.
LOCATION.--Lat 43°57'56", long 92°03'42", Hydrologic Unit 07040003.

Owner: City of St. Charles, well 1.
AQUIFER.--Prairie du Chien Group of Early Ordovician Age. 
WELL CHARACTERISTICS.--Drilled unused water-table well, diameter 10 in (0.25 m), depth 175 ft (53.3 m),

cased to 30 ft (9.1 m). 
DATUM.--Altitude of land-surface datum is 1,160 ft (354 m). Measuring point: Hole in pump base,

2.25 ft (0.69 m) above land-surface datum.
REMARKS.--Measured weekly by Jim Braun. Water levels affected by pumping. 
PERIOD OF RECORD.--October 1973 to current year. 
EXTREMES FOR PERIOD OF RECORD.--Highest water level, 32.72 ft (9.97 m) below land-surface datum, July 19,

lowest, 48.45 ft (14.77 m) below land-surface datum, Sept. 17, 1976.

WATER LEVEL, IN FEET BELOW LAND SURFACE DATUM, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

OCT

NOV

1974;

'E

3
10
17
24
31
7

14
21
28

WATER
LEVEL

41.85
42.75
42.42
42.75
43.96
42.99
44.47
44.75
45.15

DATE

DEC 5
12
19
26

JAN 2
9

16
23
30

WATER
LEVEL

45.17
45.50
45.15
45.98
45.30
45.95
46.36
46.68
47.27

DATE

FEE 6
12
20
27

MAR 4
12
19
26

WATER
LEVEL

47.75
45.85
46.55
46.75
45.55
46.47
46.57
46.56

DATE

APR 2
9

16
23
30

MAY 7
14
21

WATER
LEVEL

45.15
47.13
46.65
46.85
47.35
46.87
46.50
46.40

DATE

MAY 28
JUN 4

11
25

JUL 2
9

16
23

WATER
LEVEL

46.32
46.51
46.25
46.60
46.87
46.94
47.45
47.27

DATE

AUG 6
13
20
27

SEP 3
10
17
24

WATER
LEVEL

47.65
46.95
47.87
47.95
47.93
48.33
48.45
47.95



STATION NUMBER

r,en-
LOGIC 
UNIT

H?PLSC

112PLSC 
112PLSC

465236094«00001 11?PLSC 
13701 11?D(,SC 

112PLSC 
112DLSC 
112PLSC

46522909507Q90? 112PLSC

112PLSC 
46382709500<i?.0l 112PLSC 

112PLSC 
11?PLSC

QUALITY OF GROUND WATER 

WATER QUALITY DATA, WATER YEAR OCTOBER 197S TO SEPTEMBER 1976

879

DATE
o^

DEPTH SAMptt
(FT) 

(00003)

42 
6S

a5

33

55

130

76-OP-31 
76-OS-31

76-08-30

76-08-30 
76-OP-30 
76-OS-31 
76-08-31 
76-08-31

76-09-01

76-0«-3l 
76-06-31 
76-09-01 
76-09-01

76-06-30

SPF. 
CtFIC
COM.
DUCT-
AMff-

COLOR
(PLAT- HARD- 

PH TEMPER- INUM- IMtSS
ATURf COBALT (CA.MG) 

MHns) CUMTS) CPtG C) UNITS) (MG/L) 
(00095) (00«00) (00010) (00080) (00900)

BECKER COUNTY

520 7,7
515 7,6

CASS COUNTY

255 6.9
3«0 8,?

HUBBARD COUNTY

ago 7*9
5*5 7,7
?9fi 7,0

500 7,1? 

WADENA COUNTY 

aoo 

620

13,0 
9.0

7.6 
7,9 
7.6 
7,1

11.0
9,5
9,0
10,0

8,0

12,0 
9.5

YELLOW MEDICINE COUNTY 

1910 7.6 10,5

2
3

180

260

120
170

350

160

260

200
130
260

NQN-
CAR-

KO-UTE
HAHO-
NESS
(MG/U

(00902)

5
15

19
62

13
99
16
2

a

22
17
0

17

Dlb-
SULVEU
CAL
CIUM
(CA)

(MG/L)
(00915)

70
71

33
50

16
no
62
35

71

57
36
80
50

DIS-
SOLVtD
MAS-
ME-
5IU"
(HG)

(«G/L)
(00925)

21
2i

e.e
10

8.1!9*

15
18

19

13
9.3

15
11

200 70

r>ts- 
SonlU" SOLVEO

OATf
U(-

SAMPLE

DIS
SOLVED
SODIU»
(MA)

(00930)

PEWCE'NT
SODIUM

r 00932)

, An- PO-
SOWP- TA$-
TTON SIUM

RATIO (K)

(OOQ31) (00935)

AL« A-
LIMT*

AS
CAC03

(OOU10)

DIS- DIS-
SOLVEf SOLVED
CMLO- f-LUO-
HlOfr KlOt
(CD (f-')

(00940) (00950)

DIS
SOLVED
SILICA
(SI02)

(00955)

DIS 
SOLVED
SOLIDS)
(Kfebl-
UOfc AT
180 C)

(70300)

D1S-
SOLvfrC
SCL10S
CSU* Of
CONSTI
TUENTS)

(70301)

DIS
SOLVED
SOLIDS
(TQf«S
PEN

( 7U303)

VOLA-
TlLt
HIT-
KA8LE

RESIDUE

(00520)

BECKER COUNTY

76-08-31
76.08-31

76-08-30
76-09-01

2.6
1.2

4 I
6.4

2
1

7
<*

.1 1.
,0 1,

.2

.2 1,

u
9

9
2

257
249

CASS

too
1 OU

i ,e ,1
.* .2

COUNTY

3,9 ,1
22 .1

9,1
13

15
16

256
252

134
199

266
265

133
203

.35

.34

,1»
.27

B3
76

31
56

HUBBARD COUNTY

76.06-30
76.0g.30
76.08-31
76-08-31
76. OH. 31

76.09-01

1.7
4,2
1.5
4,2
2."

2.9

2
3
1
5
?

2

1 ,
1 1,
0 ,
1 >.
1 1.

.1 1.

s
s
7
h

1

6

135
253
?01
159
?f>7

252

.2 ,1
17 ,1
1.6 .2
1.7 .2
2.4 .!

1.1 .1

13
15
14
5.2

13

15

145
359
202
153
191

2"5

156
327
223
1*3
227

266

.20

.49
,27
.21
.26

.33

29
155
37
24
77

5«

WADENA COUNTY

76.08-31
76.08-31
76-09-01
76.09-0!

1.4
3.1
6.9
2.2

?
5
S
3

,° .
.1 2.
.2 ».
.1 .

a
5
0
6

i7a
1 12
?PO
153

.5 .1
3.P .1

I 5* ,2
.6 .1

15
14
13
15

l*u
134
259
165

196
ma
311
177

.25

.IB

.35

.22

19
59
112
32

76.06-30 140 2fl 2.2 5.1

YELLOW MEDICINE COUNTY 

3aH 6.4 .3 lu30 1.93 50
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WATER QUALITY DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

TOTAL
TOTAL 
KJfL-

^ITRHE OAHL TOTAL
DATE
OF

SAMPLE

PLUS
IvlTrtA IE

(N)

OIS-
N1TSO- PHOS" SOLVED
5f Ni Pi

(N)

MQRUS

(P)
KijwnN

(B)
(MG/L) fMG/L) CMG/l) (Ut/L)

76-OB-31
76-OP-31

(00630)

.09
2.«

(0"62S) (0

BECKER

,2S
.15

066S)

COUNTY

.05

.01

(01020)

?0
9

TOTAL
IRON
CK)

(UCi/t )
(010U5)

1200
20

TOTAL
»AM-

GAMtSt
C*""i)

(UG/L)
(OIO^S)

60
o

CASS COUNTY

76.08-30
7e-09-01

76-08-30
76-OS-30
76-OA-31
76-08-31
76-QB-31

76.09-01

76-OR-31
76-08-31
76-09.01
76-09.01

2,2
,2S

,'5
20
1.0
.09

1.3

,27

1.5
1,1
,07
.10

.29
i?3

HUBBARD

.'3

.00
j j

|«7
.25

.3«

WADENA

.15
• ? s

7 > «
!20

.02

.09

COUNTY

.01
,00
.02
.03
.01

.00

COUNTY

.02

.06

.22

.OS

to
2i>

10
20
9

20
20

10

10
10
60
20

2ooo
2»0

90
5')
20
/SO

1900

1600

0
200

6flOO
970

160
100

0
c
0

120
160

210

„
«0

oso
1 70

,ou
YELLOW MEDICINE COUNTY 

,SS .02 630 220 1100



QUALITY OF GROUND WATER--Continued 

WATER QUALITY DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

881

LOCAL
IOENT-

I. 
8T*TION NUMBER HER

473856091340801 

4741(17091401901

474lllfl9147iaol 060Ntlhl8B FR 424

ft6QN10*26CO ISABELLA SI 

060Nl?wi'4AA

474137091452501 
«746?7091«23«0l

474713091430001

474728091421001

4746430914319Q1

474949091441301 
4749S709I403001

06*Nllh06CC STONEY R BR 
«61Niiwi5AA KEELV CR SI

OelNllNlOBD KEELY CR AR

061NllWUBBtt H«Y 1 SOUTH

161NJINOSAA INCO SHAFT

062N11WJ4CB SPKUCE RO H

062N11W2S9B SUMP H, 888 
062N1 11*3586 BULK

474957091403002 062N11W25BB BULK SAMPLE.

474957091403101

475018091401701

478642092023001 

47Sl?5092ll3501

473)51091583701 

473311092045901

47350109I5523Q1 

473557091512901

473946091492701

474026091501001

4740460915!3?01

062M H25BB SULK SAHPLt 

PRILLF-D wtLL 32786

05BN13W30CA ST LOUIS R 

056M15M2CB SFCOND CR S

058NJ JMOBAB 'FR42Q SITE 

059M4WJ5AC NORTH HOYT

059N12*19B» PARTRIDGE R 

059M12W16AAC SKIBO RO GR

060N12*2380 SOUTH ICE-C 

060M2«14CC NORTH ICt-C

060N12W15C8 AMAX RO nEL 

ftfeOW12«09AB OUNKA SITE

474253091574101 060M3N01BB BABBITT 5IT

«7«256091535201 

474911091375501

060N12^05BA BIRCH UAKt 

062N10»l 29Cn O^APAY SlTt

G|0«
LOGIC
UNIT

LAKE

113WSCS
112WSCS
uzwsce
112WSCS
112WSCS

H2WSCS
ll?i«SCS
U2«SCS
112WSCS
tl?WSCS

112HSCS
112«SCS
S12WSCS
H2WSCS
1U*SCS

112WSCS
112WSCS
112W8CS
112WSCS
112*SC8

112«SCS
11?*SCS
112WSCS
112WSCS
112WSCS

112MSCS
112WSCS
ll2i«SCS
ll?l«SCS
OQOOCPX

ST.

112WSCS
112*SCS
112«SCS
112MSCS
I12«SCS

ST.

112MSCS
112XSCS
112XSCS
1 12MSCS
112-SCS

112W5CS
11?*SCS
112W8CS
112MSCS
112WSCS

112WSCS
ll?i*SCS
112W5CS
113K8CS
H2WSC8

H2«SCS
112«KSCS
H2K5CS
112^SCS
tl2»SCS

112wSCS
112WSCS
112WSCS
112MSCS
112H8CS

lueses
112*SCS

TOTAL
OfPTH

OF
Wf,LL
(FT)

(72008)

COUNTY

>}
11
11
10
10

10
7.0
7.0

12
13

1)
18
1$
ie
7.0

7,0
7.0

to
10
10

4.0
6.0
6.0

13
13

13
11
11
11
50

OATfc
OF

SAMPLE

76«02*27
76-CKU26
76-06-18
76-02-24
76-04-27

76-06-16
76»04-28
76-08-16
76-04-28
76-04-27

76-08-17
76-02*26
76-0«-27
76-06-17
76-02-24

76-02-26
76-04-27
76-02-24
76-04-26
76-06-16

76-OU-26
76-04-26
76-08-16
7fc-02-24
76-04-20

76-08-16
76-02-24
76-04-26
76-08-17
76-08-17

SPt-
cinc
CON*
DUCT"
ANCC
(MICRO-
MHOS)
(00095)

170
175
160
302
290

269
50

250
90
50

215
155
190
190
305

..
315
487
463
577

34
lOOd

— *
940
874

1130
359
360
370
263

PH

(UNITS)
(00400)

6,8
• «

6,4
6.3
6,2

6,0
• «

5.9
•>—
•>«

..
6.9

..
6,7

**
• •

6,6
6,2
mm

5,5
5,9
mm

8.0
**

.»
7,1
6.7
mm

m "

COLOR
(PLAT
INUM-
COBALT
UNITS)
(00060)

60
5

12
160
50

90
160
340

3
450

520
5
9
6

250

..
130
250
160
160

50
2
3

60
*«

25
90
65

110
3

CHEM 
ICAL

OXYUtN
DEMAND
(HIGH
LEVtL)
(MG/L)

(00340)

r*

2
*-
6i
94

.-
120
— *
6

130

—
99
22
mm

670

• -
50

310
160
— -

50
27
* —
••>
-•

..
190
54
• -
— —

HARD*
NESS
(CA,Mb)
(MG/L)

(00900)

76
71
70

150
160

130
23
67
i6
21

41
76
69
70

150

• *

99
250
240
260

17
440
44fl
510
460

560
190
160
170
49

LOUIS COUNTY

7.0
7.0

13
13
13

76-04-29
76-08-19
76-02-25
76-04-29
76-08-19

70
»*

289
180
260

„
5,7
mm

»»

6,2

35
mm

mm

160
4S

68
**
mm

100
--

..
• -

120
71

too
LOUIS COUNTY

13
IS
13
12
12

6.P
*,0
7,0
7,0 .
7.0

40
Utl
ttu
13
13

13
10
10
11•li

H
30
30
30
4.0

13
13

76-02-26
76-0««29
76-08-19
76-0(1-29
76-08-19

76-02-26
76-04-29
76-02-26
76-04-29
76-08-18

76-02-25
7tt,oa-29
76-08-18
76-02-25
76-04-29

76-06-16
76-04-29
76-08-18
76-02-24
76-04-27

76-08-18
76-02-24
76-04-27
76*08-16
76-04-27

76-04-27
76-08-17

897
250
240
265
235

144
120
65
100
70

160
165
175
62
60

62
105
117
135
160

140
270
270
280
— —

..
360

6.9
mm

6,6
s"

mm
mm

6.5
• li

• •

7,1
• -

6,6
6.7
mm

6,5
-*
V-

6.0
mm

5,9
6.2

5%
mm

..
-•

4
4

12
0
3

300
90

450
55
•"

4
8
7
4

15

4
20
25

400
SO

70
3
1
4

mm

»«
*w

740
29
mm

40
•i *

—
26

500
9

"""

230
52
•-
0
4

• —
7

mm
••

u
..
14
**
mm
m<*

mm

mm

370
98
100
100
100

61
57
38
34
26

64
68
73
31
30

30
38
45
61
60

60
110

. too
120
•«

mm
mm
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WATER QUALITY DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

DATf-
DF

SAMPLE

7b.02.27
76.04-21
76.08-lfi
7b. 02-21
76.04.27

76.06-18
76. 04. 2ft
76.06-ie
76.Q4.2S
76.04-27

76. Op. 17
7b.02.B6
76.04-27
7b-0ft-17
76.0^-24

76.02.«>6 
76,04.27
76.02«24
76.04-26
76. Op. is

7b.0a.26
7b.U4.26
76.0fl.16
76.02«2«
76.0«.2(,

76.0fl«i6
76.02.24
76.04.26
76.08. 17
76.06-17

76.04. 29 
7*5.06.19
76.02-25
76.U4.29
76.0p.l9

76.02-26
76.04-29
76-06.19
76.04-29
76.08-19

76.02-26
76.04-29
7h.()2-?6
76-0«.29
76.0M-1H

76-02-25
76.04. 29
7b-06.) «
76.02-25
76.04.29

76.oe.jfi
76.0U-2"
76. 08. m
76-02.;:. <j
76.04-27

76.0e-lft
76.02-24
76.04.2?
76. 08. IS
76.04-27

76.04-27
76.08.17

NQN- 
CAW.

BOMATt
HARt>.
NESS
(*G/L)

(00902)

26
15
20
6
1

0
6
0
1
b

0
0
0
0

?3

4
0

37
0

12
360
380
160
230

360
0
0
0
0

..
39
7
9

290
31
4t>

(i

3

0
0

23
0

..

4
8

10
3
0

7
B

12
2<?
2

7
22
19
32
..

•» m

mm

THTAL
ACTDITV

AS
H +

(MS XL)
(71825)

.1
,z
.1

2.0
?.">

,4
.3
.3
.1

1.0

.5

.0

.1

. 1

.1

mm

?.7
1.3
1.8
1.1

.5
1.1
,s
,0
,4

.1

.1
,2
.1
,1

,1

..

.1
,1

.b
, 1
, 1
.3
.3

.0

.5

.0
, 1
..

,n
.'
,1
,0
.1

,1
.1
,1
.3
.?

.3

.2

.2

.1
"

..
».

TOTAL
ACIH1TY

AS
CAC'J*
(MG/L )

(00435)

5,0
10
5.0

99
121

20
15
»5
5,0

50

25
.0

5.0
5,0
5.0

131
65
89
55

15
55
40

.0
?0

5.0
5>.o

10
5,0
5,0

5,0

..
5,0
5.0

30
5.0
5,u

15
15

.0
25

.0
5,0
..

,0
5.0
5.0
.0

5,0

5.0
5.0
5.0

15
10

15
10
!0
5,0
.**

..

..

OJS« 
SOLVED
CAL
CIUM
CCA)

(MG/L)
(00915)

17
Ib
18
20
16

16
3.9

15
6,5
3,2

6.2
18
15
1*
26

15
50
58
76

2.6
74
76

1.20
110

140
4b
31
40
8.4

m m

25
15
2?

80
21
25
17
17

9,6
6.5

12
10
9,4

H
15
1«
b,l
6,0

7,1
8.0

12
15
15

17
25
2?
28

.-

mm
— .

DIS- 
SOl.VfcD 
MAG-
MF«
STUM
(«R)

(MG/L)
(0<V925)

LAKE

8,6
7,6
6.2

?5
29

22
3,2

1?
4,9
3,1

6.3
7.5
7,6
7.2

2<i

15
31
?4
23

2.5
63
60
50
44

52
1R
17
16
6,9

ST.

1.9
m m

14
8.1

1 1
ST.

42
1 1
10
15
15

B,9
5.1
1 .9
?.l
1.1

7.0
7,3
6,8
3.9
3,6

3,0
4,4
3,7
5,7
5,4

1.2
1?
12
11

— —

..
-V

DIS
SOLVED
SODIU"1 Ct'RC
(NA) SOt)

(MG/L )
(00930) 1009

COUNTY

3.9
2,7
2.9
2.0
1.7

1,8
1.*
5.1
1."
?,2

1.7
7,5
5.9
6.1

18

m m

16
3,2
?.8
3.5

1.2
16
18
17
8.1

H
9, i
fl, 1
7 . 5

35

LOUIS COUNTY

?.">

7.5
1.1
1.9

LOUIS COUNTY

H
5,7
5,?
7.3
6.9

^.^
3,9
1 ,1
1 .9
1.8

3.3
J.5
3.1
1.5
1 .8

1 ,«
?.5
2,1
3.1
3.3

2,9
6,6
5,0
5,9

** .

mm
..

tlvT
IUM

32)

10
7
B
3
2

3
11
7

10
18

6
ir
is
16
21

mm 

26

3
2
3

13
7
e
7
4

5
9

10
9

60

0

11
12
9

7
11
10
13
12

16
18
7

It
J2

10
10
B
9

11

9
12
9

11
11

9
11
9

10
mm.

mm

mm

SODIUM
AD-

SORP-
T10N

HAT1D

DIS
SOLVED
PO
TAS
SIUM
(M

BICAfc.
BONAtt
(HC03)

ALKA-
LIM1Y

AS
CAC03

DIS
SOL
VE
SUL-
FlOt
(S)

(00931) [00935) (00440) (00410)

.3 
,2

,3 
,3
.3 

2.2

.3 
,2
.2

.3 

.3 

.2 

.3 

.3

.3
,3
,1
.1 
.1

.2 

.2

.1

.1

,1 
.2 
.1 
.2
,2

.2 

.2

1.1 
1,4
1.8

1.1 
,9

,6 
1,0

1.1

2.2
.7

1.0 
2.B 
2.5 
3.0

.3
5,9
9.7 
9,3
6.6

e.o
4,1 
2,5 
2.1 
1.9

,2

2.2 
2.2

3.5 
1,9 
2,1
2,1

.1

.2
1.1
1.0
1.1

.8 

.8 
1.1 

• *> 
.1

.5
1.6 
2.0 
1.3
1.0

1.1
1.1
1.2 
1,1

68
b2

179
193

173
21
139
13
18

95
99
97
92

116
310
252
392

6
98
72

423

245
236

216
77

99
76

ill

106
81
70

112
124

71 45' 

18
49

?3
73
77
35
36

28
37
40
48
70

64
110
104
102

5b 
51

156

140
17

35

78
81
80
75

125

95

80
59

317
221

201
194
180
177
63

20
mm

81
64
91

87
66
57
lib

61
37

bC 
60 
63 
2V 
30

23
30
33
39
57

53
90
85
81

.3 

.2

1.2

.5

.0

1.1

.5

.0
1.0

2.2 
.0

12

i.3

,0 
i.l

-.
1,1
.6

1,6

.0 
1.0

2.0
mm

• 6



QUALITY OF GROUND WATER--Continued 

WATER QUALITY DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

883

OIS"
nis- OTS- sot v£0 

nis. stnvtn SULVFU r»is- SOLIDS
D & TF S(i| v£l' C M I.O- HJ.JC- snu/tD 'SU^ "* 

OS " S'i|_F«TK RTOF WTlH STL.IC& COI-49U- 
SA*PI F (Snu) (fl_) (P) CS102) TUff-'TS) 

(wr,/L) <*fi/l) ( M f,/|,) (M&/L1 (*C/U 
(1094S1 fn"9uo) tnfii^o) (d0955) (70301)

7fe.<>?. 27 a, 2 7,2 
7b.Oa.2H 1 1 5,9
76.Qft.1s 9.} a, 9
76-02. 2« 3,0 1 . n 
76.0u.27 ) . 7 1.1

76,08-JB -5,2 1.6 
76-<J4-2B 7,6 1.1 
76-OB.tR 10 2.3 
76.04.2R 9,3 .4 
7fe.0a.27 1 '4 1.8

76-06-17 12 ?,6 
76.02-26 9.9 .9 
76.04.27 9,1 .4
76.06-17 10 t.n 
76.02-2*1 3,* 1*

76-0?.26 
76.0y.27 55 ?,4
76.02-2" 6.U 2,3 
76.0a.26 8,1 2,6 
76. OP. 16 7.5 2,4

76.0a.26 11 .7 
76.0ti.26 450 7,5 
7e.08.16 450 6.7 
76.0?-24 150 35 
76.UU.26 2?0 19

7fe.OB.16 360 6.P 
76-u?.2« 4, 1 3,5 
7«-04.2fe 3,5 1,4
76.08.17 4,6 1,6
76, OP. 17 62 1.3

7fe-0«.29 6.3 1.0
76. Os. 10
76.0^.2^ 35 ft .6 
76.0o. 29 ?6 a, 6 
7b. Ofe-19 25 6,2

76.02-26 3)0 ?.« 
76.0u.20 49 .5
7 6 - o e - 1 <? £; 3 1 , f> 
76-Ou-2° 15 .6
76. Oft. 19 15 ,«

76-02-26 9.9 ,6 
76. Oil. 29 S.5 1.5 
76,02-26 12 ,2 
76.0u.2<r «,9 ,1
76. Oft. (ft s,,8 .6

76-02-25 15 I.ft 
76-04.29 ?1 ,P
76-Oft.l P 18 1.2 
76-02-25 4.0 .3 
76.0y.29 6,2 .3

76.0ft. 1ft 6,0 ,5 
76.0u.29 tu ,7
76.0ft.tfl 17 t .0 
70.02-?<J «.l u .O 
76.00.27 8.2 '-t.?

76.08.1R ft, 7 '1,4 
76.02-24 (5,0 16 

76.0u.27 11 12
76. Op. ift 7,2 11 
76. Ui|. 27

7fe.0u.27 -- "-
76.0a.17 --

.1 21

.0 21
, 1 --
.1 ?*
,0 ?6

. 1 
,0 6,1 

, 1 
,0 18 

.1 8."

.1

.1 ' H 

.1 !3

.1 

.1 27

,1 13
.2 19
,2 16 
,2

,1 11 
.0 17 
.0 
,' I 8
.1 17

!) 23 
.2 2 /J
,2
,1

.0 17

.. ..
. 1 14
.1 n
.1

.1 17

.1 1"

.1 

.' 37
, 1 mm

,1 26 
,1 18 
,0 14 

15
.*> "-

,1 11
.1 to

!o 15 
,r i u

.n .. 

.0 19
, 0 
,u 26
.1 26

.1 

.0 25
,0 24
.0

.. ..

..

LAKE

129 
1 1 1
..

193
?U3

U1

65
51

116 
102

235

}P4
?«1 
356

36 
692

6*ft
t;66

239 
2"2

ST.

..
"

|8t 
112

ST

537
1^2

167
- —

1«6 
69 
65
6?
..

99 
96

55 
5?

74

1?1 
1 r>l

mm

171
i5a

..

..
--

OIS- OIS- 
OIS- SULVtO SOL- OIS- OIS' 

srnvgn K-ITRjTt VfcO- SOtvEC DIS- DIS- SOLVtO 
WluS PIUS PHOS- AUUM- SOLVED SOI.VEO SELE"
(TOMS NlTRATt PHORUS I"<U« I»QN MfcRCURY NJUM 
Pf R (M) (») (AU) CPfc) CMC) (St.) 

4C-FI) (">G/t) C"t;/L) (U6/t) (UG/U CUS/L) CUG/U) 
(70303) (00631) (00066) 101106) (01046) (71890) (01145)

COUNTY

. ] ft 6, ft 
2,4
2,1

.26 4,8 
,01

.07 

.10 
,07 

.. .41
.03

.11
,16 l.U
.. .04
mm ft y

,3? e!"

I. ,75
,3" 2.* 

10 
.13

,03 
.55 
.91 

,87 7.6 
,16

1 ,2 
.33 2.8

.07

.12
,49

LOUIS COUNTY

,15

.25 4.6
,08 
.18

. LOUIS COUNTY

,7? 3.2
,41
.27
,3fl
.27

,20 U 
.16 

,09 3,0 
,15
.21

,J4 2.3
,10 
,09

, (> 7 1.4 
.12

,04 

.62

,16 7,3 
,02

,33
,2^ 5,U 

4.2
mm 8 t W

..
* *

,00
,00

,00 
.00

,02
.0°

.00 
,02

„_
.00
.00

.00

,00
,00
,00

,00 
.07

,07 
,00

.01 

.00
"-

.00

,00 
.00

,00 
.00

,00

.00 
,0(1 
.00 
.00

.00 
• <?1

,00 
,04

,00

,00 
.00

m _
,00
.00

"
"

40

30

••
0 

200 
60 
70

360

20 
20

mm

110

mm

50

460

50

40

20
MM

20
20
40

0

ao 
30

20
20
2U 
30

200

30 
30

30 
3t>

20

40
40
20
mm

40

10

60 
30

"

0 
30 
20

67000

5CQOO 
910 

9800 
60 

6000

13000
20 
30 
90

3100

120

49000 
250

320 
170 

40 
120 

30

30
70 

1400
590 
150

"

40
0 

670

20 
10 

130
20
20

40
ieo
110
100 - 

90

10 
20 
40
10 
20

20
7U 
60

160 
1200

30
10
40 
10

"

,0
.0
."
.1 
,1

.0

.1t«

.0
,«

.1

.1

.0 

.0
,1

,0
.1
.1
,0

• 0 
,0 
.0
,1
,0

.0

.1

.0

.2

.0

MM

.0

.0 

.5

,u 
.0
,4
,0 
,0

.0 
,0
.0 
,u 
,0

.1

.0
,0

1,6
.6

.0
,0 
.0
.0 
,0

,0
.1
,0 
,0
MM

MM

0 
0

..
0
0

0

0 
0

--
0 
0

0

0 
0
0

0 
0

0
0

..
0 
0

-lp

0

0
0

0 
0

0

0 
0 
0 
0

0 
0

0 
0

• mm

0

0
0

..
0 
0

»M

—



884 QUALITY OF GROUND WATER--Continued

WATER QUALITY DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976
PIS-

s»u« sus- 
TOTAL veo PEMUEo

OATf-. o

SAMPLE fC> (C) (C)
(MU/Ll f"

(00*81) (00689)

LAKE COUNTY

76-02-27 — -- -«
76-04.?K .. 3,2

76-02.?4 — 21*
7(,-f!4.g7 — 2?

76-08-16 -- S?

76-08-1* — 126 1.3

76-114.?7 ., Jd

76-08-17 -- 47 l.a
76-02-26 -- 38
76-04-27 .- 6.5
76-06-17 -. ?7
76-02-2'-* « 55

76-02-26 — •- --
76-04-27 -- }3 -- 
76-02-?a a5
76-04-26 -- aa --
76-08-16 — 51

76-0"-26 ' -- 21

76-06.16 -- 8. ft \.u
76-02.2« --
76-04-26

76-06-16 — 22 .7
76-02-2U -. UJ
7fc.na.26 -. )S
76-08-17 -- 2S 5.5
76-08-17 -- S.4I ,S

ST. LOUIS COUNTY

76-04-29 -- 7.1 -.
76-08.19 — -- --
76-02-25 -- -- •-
76-0«-?°
76-06-19 -. P,? 1.7

ST. LOUIS COUNTY

76-02-26 -- 99 <•-
76-04-29 -- S.6
76-06-10 .. 6.6
76-04, ,19 -- 3,7
76-00-19 -- 7.0 ,4

76-02.26 .-
76-04-29 -- 7,9 --
76-02-26 -- 6,fl
76-04.^9 .- $,5
76-06.tfl .. 2,^ ,y

76-02-25 — 2.2

76-0^-29 -- 2,3 --

76-0*»-18 — !,S --
76-C«-?9 — J,f,
76-P6-l« — 6.0 1,3
76-02-24 -- .. —
76-04.?7 -- 3,1

76-06-18 -• «,9

76-04.?7 .. fl.q
76.08-1* .« 6,a 1.7
76-04.?? .. .. .-



QUALITY OF GROUND WATER 

WATER QUALITY DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

885

DATE

APR 
29.

FEE 
25.

APR 
29.

FEE 
26.

APR 
29.

APR 
29.

FEE 
26.

APR 
29.

FEE 
26.

APR 
29.

FEE 
25.

APR 
29.

FEE 
25.

APR 
29.

APR 
29.

FEE 
24.

APR 
27.

FEE 
24.

APR 
27.

APR 
27.

DIS 
SOLVED 
CAD 
MIUM 
(CD) 

(NG/L)

DIS 
SOLVED 
CHRO 
MIUM 
(CR) 

(NG/L)

DIS- DIS- DIS- DIS- DIS 
SOLVED SOLVED SOLVED SOLVED SOLVED 
COBALT COPPER LEAD NICKEL SILVER 
(CO) (CU) (PB) (NI) (AG) 

(NG/L) (NG/L) (NG/L) (NG/L) (NG/L)

ST. LOUIS COUNTY

472842092023001

400 900 500

473125092113501

360

140

310

<100

6600

1100

DIS 
SOLVED 
ZINC 
(ZN) 

(NG/L)

- 058N13W30CA ST LOUIS R SITE H25

11000

- 058N15W12CB

45000

2200

3800

SECOND

5700

<200

3000 70

CR SITE H23

4400 80

4000 70

18000

32000

1700

473151091583701 - 058N13W10BAB FR420 SITE H45

440 <70 8600 3700 800 22000 <50

240 600 2100 4300 600 4000 <50 7200

473311092045901 - 059N14W35AC NORTH HOYT LAKES SITE H26

760

170

440

230

120

50

340

60

200

310

800 1100 6100 1500 14000 <50 

473501091552301 - 059N12W19BB PARTRIDGE R SITE H46

12000

1100 900 6000 1000 6600 <20 4900

2500 600 5800 6400 6000 <50 12000

473557091512901 - 059N12W16AAC SKIBO RD GRAVEL PIT SITE H48

730 1100 7800 2300 2600 50 8800

400 700 1300 400 2000 <50 7000

473946091492701 - 060N12W23BD SOUTH ICE-CONTACT WELL H13

700 <200 3800 800 1700 <20 12000

1100 800 7800 1500 5000 <50 260000

474028091501001 - 060N12W14CC NORTH ICE-CONTACT WELL H14

90 420 <200 1400 800 700 70

1200 1000 <300 5700 4000 1000 <50

474046091513201 - 060N12W15CB AMAX RD WELL H17

220 500 400 5900 400 7000 <50

474155091520501 - 060N12W09AB DUNKA SITE H20

460 240 11000 3500 1200 5100 70

200 800 17000 4200 1700 8000 <50

474253091574101 - 060N13W01BB BABBITT SITE HIS

460 1300 8700 1300 4000 <20

600 700 2000 1100 5000 <50

474256091535201 - 060N12W05BA BIRCH LAKE SITE H19

1300 5100 11000 900 9000 <50

10000

1900

15000

7600

33000

55000

13000

7800



886 QUALITY OF GROUND WATER 

WATER QUALITY DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

DATE

FEE
27. . .

APR
28. . .

FEE
24. . .

APR
27...

APR
28...

APR
28.. .

APR
27...

FEE
24

FEE
26...

APR
27...

FEE
26...

APR
27...

FEE
24...

APR
26.. .

APR
27...

APR
26. . .

APR
26

FEE
24...

FEE
24...

APR
26...

DIS
SOLVED
CAD
MIUM
(CD) 

(NG/L)

250

300

40

170

90

410

170

40

280

170

290

180

50

670

1300

70

2500

320

60

3000

DIS
SOLVED DIS-
CHRO- SOLVED
MIUM COBALT
(CR) (CO) 

(NG/L) (NG/L)

473856091340801 -

480 300

1000 500

474107091401901 -

520 5400

3200 46000

474111091471401 -

700 1400

474137091452501 -

500 1800

474637091423401 -'

12000 1000

474728091421001 -

2000 14000

474713091430001 -

310 1500

500 2500

474824091444601 -

1100 28000

1800 9900

474843091431901 -

9700 35000

1200 23000

474911091375501 -

800 1800

474949091441301 -

1200 0

474957091403001 -

500 440000

474957091403002 -

770 3200

474957091403101 -

920 2200

800 2400

DIS- DIS- DIS- DIS
SOLVED SOLVED SOLVED SOLVED
COPPER LEAD NICKEL SILVER
(CU) (PB) (NI) (AG) 

(NG/L) (NG/L) (NG/L) (NG/L)

LAKE COUNTY

060N10W26CD ISABELLA SITE H21

2100 1300 3900 <50

2200 1100 5000 <50

060N12W14AA KAME WELL H9

200 100 11000 <50

3000 4900 27000 <50

060N11W18B FR 424 WETLAND SITE H10

9400 1900 5000 360

060N11W08CC STONEY R BRIDGE H22

11000 600 5000 50

061N11W15AA KEELY CR SITE H33

7800 4000 18000 <50

061N11W11BBB HWY 1 SOUTH KEELY CR

3300 2700 10000 <20

061N11W10BD KEELY CR AREA H36

3800 2100 6900 30

1700 3000 6000 <50

061N11W05AA INCO SHAFT SITE H38

26000 1100 35000 <50

17000 <200 25000 <50

062N11W34CB SPRUCE RD HWY 1 H4

1900 1200 20000 <20

7600 500 9000 <50

062N10W29CD OMADAY SITE H29

3200 3700 16000 <50

062N11W25BB SUMP H. BSS

0 1600 41000 <50

062N11W25BB BULK SAMPLE SITE H2

370000 900 3800000 280

062N11W25BB BULK SAMPLE SITE HI

3700 4300 120000 <20

062N11W25BB BULK SAMPLE SITE H3

11000 1600 28000 30

5500 3100 22000 80

DIS
SOLVED
ZINC
(ZN) 

(NG/L)

16000

20000

200

34000

19000

8600

170000

RD H5

110000

42000

9000

100000

41000

5400

22000

6300

14000

280000

6900

8800

58000



QUALITY OF GROUND WATER 

WATER QUALITY DATA, WATER YEAR OCTOBER 1975 TO SEPTEMBER 1976

887

DATE

TOTAL 
CAD 
MIUM 
(CD) 

(NG/L)

474956091403901

APR 
13... 2400

474956091403902

APR 
13... 80

474956091403903

APR 
13... 40

474956091403904

APR 
13... 60

474956091403905

APR 
13.. . 480

TOTAL 
COPPER 
CCU) 

(NG/L)

LAKE

- STATION

360000

- STATION

19000

- STATION

11000

- STATION

5500

- STATION

500000

TOTAL 
LEAD 
(PB) 

(NG/L)

COUNTY

NUMBER

1000

NUMBER

1100

NUMBER

500

NUMBER

1200

NUMBER

2100

TOTAL TOTAL 
NICKEL ZINC 
(NI) (ZN) 

(NG/L) (NG/L)

1 BULK SAMPLE SITE

1.30E+07 190000

2 BULK

25000

3 BULK

9000

4 BULK

5000

5 BULK

700000

SAMPLE SITE

3000

SAMPLE SITE

4200

SAMPLE SITE

4200

SAMPLE SITE

33000
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Acknowledgement................................. 2
Acre-foot, definition of........................ 2
Adley Creek near Melrose........................ 524
Aitkin, Mississippi River at.................... 231
Akeley, Crow Wing River near....................623-625
Algae, definition of............................ 2
Algal growth, definition of..................... 2
Aldrich, Farnham Creek near.....................626-628

Leaf River near...............................629-631
Swan Creek near...............................629-631

Alimagnet Lake at Apple Valley..................652-656
Alien, Partridge River at....................... 584-585
Amity Creek at Duluth........................... 512
Ann River near Mora............................. 533
Anoka, Mississippi River at..................... 269

Rum River at.................................. 275
Mississippi River near........................ 277

Apple Valley, Alimagnet Lake at................ 652-656
Farquar Lake at.............................. 681-685
Long Lake at................................. 759-763

Appleton, Pomme de Terre River at............... 323
Aquifer, definition of.......................... 2
Argyle, Middle River at......................... 120
Armstrong Creek near Ely........................ 180
Ash River near Ray.............................. 517
Ashley Creek at Westport........................ 524

near Sauk Centre.............................. 524
Aurora, Partridge River above Second Creek near.586-587 

Partridge River near.......................... 33
Louis River near.......................... 34St.

Second Creek near......
Austin, Cedar River near.

32
505

Babbitt, Dunka River near....................... 161
Embarrass River near..........................588-589
Birch Lake tributary at Bob Bay, near.........617-618
Partridge River near.......................... 581
Partridge River, South Branch, near...........581-582
Stony River near.............................. 154

Bacteria, definition of......................... . 2
Badger Creek near Blue Earth.................... 530
near Red Lake Falls........................... 516

Baptism River near Beaver Bay................... 20
Bassett Creek basin, measurements at

miscellaneous sites in.....................556-557
Basswood River near Winton...................... 188
Baudette, Rapid River near...................... 216
Baudette River near Baudette.................... 519
Bear Creek at Rochester.........................536,549
near Hinckley................................. 532

Bear Island River near Ely...................... 172
Bear River near Littlefork...................... 518
near Togo..................................... 517

Beaver Brook near Littlefork.................... 518
Beaver Creek at Beaver Falls....................529,546
near Currie................................... 538
near LeRoy.................................... 537
near Sheldon.................................. 537

Beaver, Whitewater River near................... 468
Beaver Bay, Baptism River near.................. 20
Beaver River at Beaver Bay...................... 572
Bed material, definition of..................... 3
Belle Creek near Vasa........................... 535
Bender Creek at Huntersyille....................623-625
Sevens Creek at East Union...................... 532
Big Falls, Big Fork River at.................... 206
Big Mink Creek tributary near Lastrup........... 544
Big Fork River at Big Falls..................... 206
near Bigfork..................................518,543
near Effie.................................... 518

Big Lake, Elk River above.......................632-634
Elk River near................................ 258
St. Francis River near........................ 635

Big Mink Creek near Pierz....................... 523
Big Sioux River basin, Crest-stage partial- 

record stations in......................... 551
low-flow partial record station in............538-539

Big Springs Creek near Arendalh................. 550
Big Stone City, S. Dak., Whetstone River near... 310 
Big Stone Lake at Ortonville.................... 315
Big Swamp Creek near Menahga....................626-628
Biochemical oxygen demand, definition of........ 3
Biomass, definition of.......................... 3
Birch Coulee Creek near Morton.................. 529
Birch Lake tributary at Bob Bay, near Babbitt.. 617-618 
Bjorkman's Creek near Ely....................... 179
Black Dog Creek at Burnsville................... 381

Page

Black River near Loman.......................... 518
Blackduck River at Quiring...................... 515
Blackhawk Lake at Eagan Village................657-661
Blackhoof River near Holyoke.................... 513
Bloomington, Long Meadow Lake at...............764-778
Blueberry Creek at Menahga.....................626-628
Blue Earth River near Rapidan................... 345
near Blue Earth............................... 530

Bluff Creek near Jacobson....................... 543
Boesel Pond at Eagan Village...................662-666
Boiling Spring Creek near Belview............... 529
Bois de Sioux River near White Rock, S.Dak...... 64
Boot Creek near New Richland.................... 531
Boriin Creek near Chisholm...................... 543
Bowerman Brook at Caldwell Road near Effie...... 518
Bowstring River near Talmoon.................... 518
Boy River at Longville.......................... 520
near Remer.................................... 520

Brainerd, Gull River at Gull Lake Dam near...... 239
Gull Lake near................................ 238

Briggs Creek near Clear Lake...................632-634
Browns Creek at Stillwater...................... 535
Brule River near Grand Marais................... 511

near Hovland.................................. 511
Buckman Creek near Buckman...................... 523
Buffalo Creek near Buffalo Lake................. 526
near Glencoe.................................. 262
near Plato.................................... 526
tributary near Brownton....................... 545

Buffalo River near Callaway..................... 541
near Dilworth................................. 67
near Hawley................................... 65
near Ogema.................................... 514
South Branch, at Sabin........................ 66

Bulldog Run near Warroad........................ 218
Burgo Creek near Ely............................ 183
Burnham Creek at Girard......................... 516
Burntside River near Ely........................ 178
Burnsville, Black Dog Creek at.................. 381
Burview Park Pond at Eagan Village.............667-671

Calument, Swan River (tributary to Mississippi
River), near............................. 227

Cannon River tributary near Welch............... 549
Caribou, Roseau River below State ditch 51, near 128 
Caribou River near Little Marais................ 540
Cascade Creek at Rochester.....................536,549
Cascade River near Grand Marais................. 511
Cat River near Nimrod......................543,626-628
Cedar Creek near Anoka.......................... 527
near Trimont.................................. 531

Cedar Grove Pond at Eagan Village..............672-675
Cedar River near Austin......................... 505
near Blooming Prairie......................... 537

Cells/volume, definition of..................... 3
Center Creek near Huntley....................... 530
Cfs-day, definition of.......................... 3
Chanarambie Creek at Edgerton................... 539
Chaska Creek at Chaska.......................... 532
Chemical oxygen deman, definition of............ 3
Chippewa River near Milan....................... 326
Chisholm, Dark River near....................... 194

Sturgeon River near........................... 193
Chlorophyll, definition of...................... 3
Chub Creek at Randolph.......................... 535
Clear Lake, Briggs Creek near..................632-634
Clearwater River above Clearwater............... 525

at Plummer.................................... 115
at Red Lake Falls............................. 117
tributary near Plummer........................ 542

Clearwater River basin, low-flow partial- 
record stations in....................... 525

Climax, Sandhill River at....................... 109
Cloquet River near Brimson...................... 513
Cobb River near Good Thunder.................... 531
tributary near Mapleton....................... 547

Cold Springs, Sauk River at....................632-634
Color units, definition of...................... 3
Colvin Creek near Hoyt Lakes...................583-584
Contents , definition of......................... 3
Control, definition of.......................... 3
Coon Creek near Blue Earth...................... 530
near Twin Valley.............................. 542

Cooperation..................................... 1
Cottonwood River at Leavenworth................. 530
near New Ulm.................................. 340
near Springfield.............................. 547
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Cottonwood River near Tracy..................... 530
tributary near Balaton........................ 546
tributary No. 2 near Sanborn.................. 546

Courtland, Little Cottonwood River near......... 344
Crooked Creek at Reno........................... 537
near Hinckley................................. 532

Crookston, Red Lake River at.................... 118
Cross Lake, Pine River at Cross Lake Dam, at.... 232 
Pine River Reservoir at....................... 233

Crow River at Rockford.......................... 266
Middle Fork, Near Spicer...................... 261
North Fork, near Rockford..................... 526
South Fork, near Mayer........................ 263

Crow River basin. Crest-stage partial- 
record stations in......................... 545

Crow River basin, low-flow partial-record
stations in................................ 526

Crow Wing River at Nimrod....................... 234
near Akeley...................................623-625
near Hubbard.................................. 521
near Huntersville.............................623-625
near Pillager................................. 240
near Staples..................................629-631

Crow Wing River basin. Crest-stage partial- 
record stations in......................... 543

Crow Wing River basin, low-flow partial- 
record stations in......................... 521-522

Cubic feet per second, definition of............ 3
Cubic feet per second per square mile,

definition of.............................. 3

Dark River near Chisholm.....................
Deer River, Mississippi River at

Winnibigoshish Dam near.................
Winnibigoshish Lake near...................

Deerhorn Creek near Lawndale.................
Des Moines River at Jackson..................
Des Moines River basin, crest-stage partial- 

record stations in......................
Des Moines River basin, low-flow partial- 

record station in.......................
Devil Track River near Grand Marais..........
Dilworth, Buffalo River near.................
Discharge, definition of.....................
Dissolved, definition of.....................
Diversity index, definition of...............
Dodge Center Creek near Dodge Center.

194

221
220
514
507

551

538
511
67
3
3
4

536 
Donaldson's Pond at Eagan Village...............676-680
Downstream order and station number,

definition of.............................. 7
Drainage area, definition of.................... 4
Drainage basin, definition of................... 4
Dry Creek at Sanborn............................ 530
near Jeffers.................................. 546

Dry Run Creek near Oronoco...................... 536
Dry Weather Creek near Montevideo............... 528
Dunka River near Babbitt........................ 161
near Hoyt Lakes .............................. .618-619

Duschee Creek near Lanesboro.................... 550

Eagan Village, Blackhawk Lake at............... .657-661
Boesel Pond at............................... .662-666
Burview Park Pond at.......................... 66 7 - 6 71
Cedar Grove Pond at...........................672-675
Donaldson's Pond at.......................... .676-680
Fish Lake at..................................686-693
Mauser Pond at................................694-697
Holland Lake at............................... 698-704
Jensen Lake at................................ 730-734
Lakeside Estate Lake at....................... 739-743
Langhoven Lake at............................. 744-748
Lemay Lake at................................. 753-758
McCarthy Lake at.............................. 789-794
Pond AP-9.....................................804-807
Pond AP-10....................................808-810
Shanahan Pond at..............................850-853
Slater's Pond at.............................. 854-858
Thomas Lake at................................ 859-863
Wilderness Lake at............................ 864-868

Eagle Creek at Browerville...................... 522
East Branch Blue Earth River at Blue Earth...... 530
near Bricelyn................................. 547
tributary near Blue Earth..................... 547

East Branch Chippewa River at Terrace........... 528
near Benson................................... 528
near Swift Falls. ............................. 528

East Branch Rat Root River near Ray............
East Fork Des Moines River near Ceylon.........
East Fork Rapid River near Clementson..........
East Savanna River at Floodwood...............
East Two River (tributary to St. Louis River), 

near Iron Junction........................
Echo Creek near Belview........................
Eden Prairie, Purgatory Creek at...............
Eighteenmile Creek near Wheaton.

517
538
519
512

38 
529 
380 
541 

Elba, North Fork Whitewater River near.......... 464
Elim Creek near Holyoke......................... 51

near Trimont.................................. 531
Elk River above Big Lake........................632-634
near Becker................................... 525
near Big Lake................................. 258
near Little Falls ............................. 522
near St. Cloud................................ 525

Elk River basin, crest-stage partial-record
station in................................. 544

Elk River basin, low-flow partial-record
station in................................. 525

Elm Creek near Winnebago........................ 5 31
Ely, Armstrong Creek near....................... 180

Bear Island River near........................ 172
Bj orkman's Creek near ......................... 179
Burgo Creek near.............................. 183
Burntside River near.......................... 178
Filson Creek near ............................. 149
Filson Creek at mouth near....................604-606
Longstorff Creek near......................... 181
Kawishiwi River near.......................... 139
Keeley Creek at mouth near................... .608-610
Shagawa Lake at............................... 184
Shagawa Lake tributary at..................... 182
Shagawa River at.............................. 185
South Kawishiwi River above White Iron Lake,

near....................................... 168
South Kawishiwi River at Hwy 1, near......... .607-608

' South Kawishiwi River at Narrows (sec 24)
near.......................................600-602

South Kawishiwi River at rapids (sec 3) near..591-593 
South Kawishiwi River at rapids (sec 7) near..598-600 
South Kawishiwi River at White Iron Lake

Outlet near................................619-620
South Kawishiwi River near.................... 150
Stony River at mouth, near................... .615-616

Embarrass, Embarrass River at.................. .589-590
Embarrass River at Embarrass .................... 589-590
near Babbitt.................................. 588-589

Emily Creek near Louisburg...................... 528
Empire, Vermillion River near. .................. 438
Encampment River tributary at Silver Creek...... 540

Fairbanks, St. Louis River below Seven Beaver
Lake near...........................-..-...578-579

Faribault, Straight River near.................. 454
Farming, Sauk River near........................632-634
Farnham Creek near Aldrich......................626-628
Farquar Lake at Apple Valley.................... 681-685
Federal Dam, Leech Lake at...................... 222

Leech Lake River at........................... 223
Fergus Falls, Orwell Lake near...... 4 ........... 62

Otter Tail River below Orwell Dam, near....... 63
Pelican River near............................ 61

Filson Creek at mouth near Ely.................. 604-606
near Ely...................................... 149
(sec 30) below Ormaday Lake near Isabella..... 602-603

Fish Creek near Ponsford........................ 623-625
Fish Lake at Eagan Village...................... 686-693
Fishhook River near Hubbard..................... 521
near Park Rapids .............................. 626-628

Five Mile Creek near Correll.................... 527
Flandreau Creek near Cazenovia.................. 538
Fletcher Creek at Camp Ripley Junction.......... 522
Floodwood River above Floodwood................. 541
near Floodwood................................ 512

Forbes, St. Louis River at...................... 37
Fort Frances, Ontario, Rainy Lake near.......... 192
Foster Creek near Alden......................... 547
Fountain Creek near Montrose.................... 545
French River near Duluth........................ 512
Fridley, Mississippi River at................... 282

Rice Creek at................................. 294

Gaging-station, definition of......,j,
Gale Brook near Bigfork. ............ .].

4
518
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Garrison, Mille Lacs Lake at.................... 271
Getchell Creek near New Munich.................. 525
Glencoe, Buffalo Creek near..................... 262
Gonvick, Ruffy Brook near....................... 114
Goodridge, Red Lake River at High Landing near.. 112
Goose Creek near Gordonsville................... 538
near Harris................................... 534

Gooseberry River near Two Harbors............... 512
Grand Marais Creek near East Grand Forks........ 516
Grand Portage, Pigeon River at Middle Falls

near....................................... 19
Grand Rapids, Mississippi River at.............. 225

Pokegama Lake near............................ 224
Granite Falls, Yellow Medicine River near....... 332
Green Lake Brook at West Point.................. 526
Greenwood River near Isabella...................612-613
Gribben Creek near Whalan....................... 550
Grindstone River near Hinckley.................. 533
Ground water, Chemical analyses of............. .879-887
Ground-water, collection of data................ 12
Groundhouse River atBrunswick................... 534

near Ogilvie.................................. 534
Gull Lake near Brainerd......................... 238
Gull River at Gull Lake Dam, near Brainerd...... 239

Hardness of water, definition of................ 4
Hassel Creek near Clontarf...................... 546
Hastings, Mississippi River at lock and dam 2... 414 
Mississippi River below lock and dam 2, at.... 422
Vermillion River at........................... 452

Hauser Pond at Eagan Village....................694-697
Hawk Creek near Clara City...................... 528
near Granite Falls ............................ 529

Hawley, Buffalo River near...................... 65
Hay Creek above Downer.......................... 541

at Red Wing................................... 536
near Markville................................ • 532
near Salol.................................... 516

Hay Creek basin, low-flow partial-record
station in. ................................ 536

Heath Creek near Northfield..................... 535
Henderson, High Island Creek near............... 352
Hendrum, Wild Rice River at..................... 105
High Island Creek near Henderson................ 352
Highwater Creek near Lamberton.................. 530
Hill River at Brooks ............................ 516
Hillman Creek near Pierz........................523,544
Holland Lake at Eagan Village...................698-704
Holyoke, Elim Creek near........................ 51

Skunk Creek below Elim Creek near............. 55
Hornbeam Lake at Inver Grove Heights............705-717
Horseshoe Lake at Inver Grove Heights...........718-729
Houston, Root River near........................ 495

South Fork Root River near.................... 500
Hoyt Lakes, Partridge River above Colby Lakes

at............................................ 29
Colvin Creek near.............................583-584
Dunka River near............................. .618-619

Hubbard, Long Lake Outlet at....................626-628
Shell River near..............................626-628

Huntersville, Bender Creek near................ .623-625
Crow Wing River near..........................623-625

Hydrologic bench-mark station, definition of.... 8
Hydrologic unit, definition of.................. 4

Introduction.................................... 1
Inver Grove Heights, Hornbeam Lake at...........705-717
Horseshoe Lake at............................ .718-729
Schmidt Lake at.............................. .831-849

Iowa River basin, crest-stage partial-record
station in................................. 550

Iowa River basin, low-flow partial-record
station in................................ .537-538

Iron Junction, East Two River (tributary to St.
Louis River), near......................... 38

Iron Junction, West Two River (tributary to St.
Louis River, near.......................... 39

Isabella, Filson Creek (sec 30) below Ormaday
Lake near................................. .602-603

Greenwood River near......................... .612-613
Isabella River at Gabbro Lake Dam 1, near.....595-596
Isabella River at Gabbro Lake Dam 2, near.....596-597
Isabella River near........................... 145
Nickel Creek at mouth, near.................. .593-594
Stony River near............................. .613-614

Page

Isabella River at Gabbro Lake Dam 1, near
Isabella................................... 595-596

at Gabbro Lake Dam 2, near Isabella........... 596-597
near Isabella................................. 145

Jackson, Des Moines River at.................
Jensen Lake at Eagan Village.................
Johnson Creek near St. Augusta...............

tributary at Luxemburg.....................
tributary No. 2 near St. Augusta...........

Johnson Creek basin, crest-stage partial- 
record stations in......................

Johnson Creek basin, low-flow partial-record 
station in..............................

Jordan, Minnesota River near .................

Kanaranzi Creek near Kanaranzi..................
Kawishiwi River at Fall Lake Outlet, near

Winton. .................................. .621
near Ely......................................
near Winton...................................

Kawishiwi River basin, low-flow investigation
in......................................... 562

Keeley Creek at mouth, near Ely.................608
Kellogg, Zumbro River at........................
Kettle River below Sandstone....................
near Sturgeon Lake............................
tributary at Sandstone........................

Kinsley Lake at Lakeville....................... 735-
Kitten Creek near Sebeka........................
Knife River near Mora...........................
near Two Harbors ..............................
near Warman...................................

Lac la Croix, Ontario, Namakan River at outlet
of.........................................

Lac qui Parle County ditch No. 13 near
Bellingham.................................

Lac qui Parle River near Lac qui Parle..........
Lac qui Parle, Lac qui Parle River near.........
Minnesota River near. .........................

Lake Bronson, South Branch Two Rivers at........
Lakes and Reservoirs:
Alimagnet Lake.at Apple Valley................ 652
Big Stone Lake at Ortonville..................
Blackhawk Lake at Eagan...................... .657-
Boesel Pond at Eagan......................... .662-
Burview Pond at Eagan.........................667-
Cedar Grove Pond at Eagan.................... .672•
Donaldson's Pond at Eagan.....................676-
Farquar Lake at Apple Valley..................681-
Fish Lake at Eagan............................686-
Gull Lake near Brainerd.......................
Kinsley Lake at Lakeville.....................735-
Hauser Pond at Eagan..........................694-
Holland Lake at Eagan.........................698-
Hornbeam Lake at Inver Grove Heights .......... 705-
Horseshoe Lake at Inver Grove Heights......... 718-
Jensen Lake at Eagan..........................730-
Lakes in Superior National Forest............ .636-
Lakeside Estate Lake at Eagan................. 739-
Langhoven Lake at Eagan ....................... 744-
Lee Lake at Lakeville......................... 749-
Leech Lake at Federal Dam.....................
Lemay Lake at Eagan.......................... .753-
Long Lake at Apple Valley.....................759-
Long Meadow Lake at Bloomington.............. .764-
Lower Red Lake near Red Lake..................
Marion Lake at Lakeville..................... .779-
McCarthy Lake at Eagan....................... .789-
Mille Lacs Lake at Garrison...................
Pond AP-9 at Eagan............................ 804 -
Pond AP 10 at Eagan...........................808-
Orchard Lake at Lakeville.....................795-
Orwell Lake near Fergus Falls.................
Rainy Lake near Fort Frances, Ontario.........
Rogers Lake at Mendota.. ......................811-
Sandy Lake at Libby...........................
Shagawa Lake at Ely...........................
Schmidt Lake at Inver Grove Heights...........831-
Shanahan Pond at Eagan........................850-
Slater's Acres Pond at Eagan..................854-
Thomas Lake at Eagan..........................859-
Vermilion Lake near Soudan....................
Wilderness Lake at Eagan......................864-
Winnibigoshish Lake near Deer River...........

507
544
525
544
544

544

525
353

539

-622 
139 
175

-566
-610 
457 
424 
532 
548
-738 
543 
425 
28 

533

189

527
324
324
325
121

656
315
661
666
671
675
680
685
693
238
738
697
704
717
729
734
651
743
748
752
222
759
763
778
110
788
794
271
807
810
803
62

192
830
228
184
849
853
858
863
190
868
220
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Lake Emily outlet near Hancock.................. 528
Lake of the Woods County ditch No. 1 near

Williams................................... 519
Lake of the Woods basin, crest-stage partial- 

record stations in.........................542-543
gaging-station records in.....................139-219
low-flow partial-record stations in...........516-519
measurements at miscellaneous sites in........ 554

Lake Superior tributary near Taconite Harbor.... 540
tributary No. 2 at French River............... 540
streams tributary to, crest-stage partial- 

record stations........................... .540-541
streams tributary to, low-flow partial- 

record stations in.........................511-513
streams tributary to, gaging-station records.. 19- 60 
streams tributary to, measurements at

miscellaneous sites........................552-553
Lakeville, Kinsley Lake at......................735-738

Lee Lake at.................................. .749-752
Marion Lake at............................... .779-788
Orchard Lake at...............................795-803

Lakeside Estate Lake at Eagan Village...........739-743
Lanesboro, Root River near...................... 493
Langhoven Lake at Eagan Village.................744-748
Lawrence Creek at Franconia..................... 535
Lazarus Creek near Canby........................ 528

tributary near Canby.......................... 545
Leaf River near Aldrich.........................522,543
near Bluffton................................. 521
near Verndale................................. 521
near Wadena................................... 521

Lee Lake at Lakeville...........................749-752
Leech Lake at Federal Dam....................... 222
Leech Lake River at Federal Dam................. 223
Leech Lake River basin, low-flow partial- 

record stations in......................... 520
Lemay Lake at Eagan Village.....................753-758
Le Sueur River near Rapidan..................... 346
near New Richland............................. 531
at Wilton..................................... 531
tributary near Mankato........................ 547

Lester River at Duluth.......................... 512
Libby, Mississippi River below Sandy River...... 230

Sandy Lake at................................. 228
Sandy River at Sandy Lake Dam at.............. 229

Lily Creek near Fairmont........................ 530
Lime Creek near Emmons.......................... 533
Lindstrom, Sunrise River near................... 427
Little Ann River near Mora...................... 533
Little Cannon River near Cannon Falls........... 535
tributary near Kenyon......................... 543

Little Cedar River near Johnsburg............... 538
Little Cottonwood River near Courtland.......... 344

at Searles.................................... 547
Little Devil Track River near Grand Marais...... 540

tributary near Grand Marais................... 540
Little Falls, Platte River near.................632-634
Little Fork River at Cook....................... 517

at Littlefork................................. 195
near Gheen.................................... 517

Littlefork, Little Fork River at................ 195
Little Indian Sioux River near Buyck............ 517
Little Iowa River near LeRoy.................... 537
Little Isabella River near Isabella............. S16
Little Le Sueur River near Wilton............... 531
Little Minnesota River near Peever, S. Dak...... 339
Little Mink Creek near Pierz.................... 523
Little Pine River near Cross Lake............... 521
Little Rock Creek at Rice....................... 524
near Royalton................................. 524

Little Rock Creek basin, low-flow partial- 
record stations in......................... 524

Little Sand Creek near Hinckley................. 532
Little Sioux River basin, crest-stage partial- 

record stations in......................... 551
Little Stewart River near Two Harbors........... 540
Little Willow River basin, measurements at

miscellaneous sites in..................... 555
Long Creek near Potsdam......................... 549
Long Lake at Apple Valley...................... .759-763
Long Lake Outlet at Hubbard.................521,626-628
near Isanti................................... 527

Long Meadow Lake at Bloomington.................764-778
Long Prairie, Long Prairie River at............. 237
Long Prairie River at Long Prairie.............. 237
Longstorff Creek near Ely....................... isi
Lost River at Oklee............................. H6
Lower Red Lake near Red Lake.................... no

Lower Stanchfield Creek near Grandy.
Lower Tamarack River near Duxbury...
near Markville....................

Page

527
532
532

Malung, Roseau River below South Fork, near..... 122
Manitou Rapids, Rainy River at.................. 215
Manitou River near Little Marais................ 512
Mankato, Minnesota River at..................... 347
Maple River near Rapidan........................532,547

tributary near Mapleton....................... 547
Marion Lake at Lakeville....................... .779-788
Marsh Creek near Mahnomen....................... 515

tributary near Mahnomen....................... 541
Marsh River near Shelly......................... 108
Marshall, Redwood River at...................... 333
Mashaug Creek at Heiberg........................ 515
Mayer, South Fork Crow River near............... 263
Mayhew Creek near St. Cloud..................... 525
McCarthy Lake at Eagan Village................. .789-794
McDermott Creek near Duxbury.................... 532
McKinley Lake tributary at McKinley............. 541
Menahga, Big Swamp Creek near.................. .626-628

Blueberry Creek at........................... .626-628
Mendota, Rogers Lake at........................ .811-830
Methylene blue, definition of.................... 4
Metamorphic stage, definition of................ 4
Micrograms per gram, definition of.............. 4
Micrograms per liter, definition of............. 4
Middle Creek near Delhi......................... 529
Middle Fork Zumbro River near Oronoco........... 536
Middle River at Argyle.......................... 120
Midway River at Thomson......................... 513
Milan, Chippewa River near...................... 326
Mill Creek at Rockville......................... 525

near Chatfield................................ 550
Mille Lacs Lake at Garrison..................... 271
Miller Creek at Duluth.......................... 540

near Lake City................................ 536
Milligrams per liter, definition of............. 4
Milliken Creek near Concord..................... 536
Minneota, South Branch Yellow Medicine River at. 331 
Minnesota River at Mankato...................... 347

at Montevideo................................. 329
at New Ulm.................................... 335
at Ortonville................................. 316
at Ft. Snelling State Park, at St. Paul....... 392
near Lac qui Parle............................ 325
near Jordan................................... 353

Minnesota River basin, crest-stage partial- 
record stations in........................ .545-548

gaging-station records in.................... .309-393
low-flow partial-record stations in. ......... .527-535
measurements at miscellaneous sites in........ 556

Mission Creek near Hinckley......... * ........... 548
Mississippi River at Aitkin..................... 231

at Anoka...................................... 269
at Bemidji................................... .519,543
at Clearwater................................. 544
at Fridley.................................... 282
at Grand Rapids............................... 225
at lock and dam 2, at Hastings.....!.......... 414
below lock and dam 2, at Hastings ............. 422
at Lake Itasca................................ 519
below Sandy River, at Libby................... 230
at Prescott, Wis.............................. 430
at St. Paul................................... 394
at Ford Plant, at St. Paul.................... 296
at Industrial Molasses, at St. Paul........... 411
at Winona..................................... 477
near Anoka.................................... 277
at Winnibigoshish Dam, near Deer River........ 221
at lock and dam 3, near Red Wing.............. 431
near Royalton................................. 241

Mississippi River basin, crest-stage partial- 
record stations in........................ .543-544

low-flow partial record stations ..,. i.......... 519
measurements at miscellaneous sites 1.......... 557

Mississippi-Sauk watershed, low-flow
investigation in.......................... .573-577

Money Creek near Houston.............*.......... 537
Montevideo, Minnesota River at.................. 329
Moose River at Barnum........................... 533

at Sturgeon Lake.............................. 533
tributary at Moose Lake....................... 548

Mora, Knife River near.......................... 425
Mosquito Creek at Motley........................ 522

near Bagley................................... 541
Mound Creek near Springfield.................... 530
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Mud Creek at Quamba.......
near Benson.............
near Morris.............
near Swift Falls........

Mud Hen Creek near Forbes. 
Mud River near Grygla.

Page

.................. 534

.................. 528

.................. 527

.................. 528

.................. 512

.................. 515
Murphy City, Stony River near................... 610-611
Namakan River at outlet of Lac La Croix,

Ontario.................................... 189
National stream-quality accounting network,

definition of.............................. 8
Nemadji River near Holyoke...................... 513 ,541
Nett Lake River near Littlefork................. 517
New Munich, Sauk River at....................... 632 ,634
New Ulm, Cottonwood River near.................. 340

Minnesota River at............................ 335
Nirarod Creek at mouth, near Isabella............ 593-594
Nimrod, Cat River at........................ 543 ,626-628

Crow Wing River at............................ 234
Redeye River near............................. 629-631
Shell River near.............................. 626-628

Nokashippi River below Fort Ripley.............. 522
North Branch Grindstone River near Hinckley..... 533
North Branch Rapid River near Baudette.......... 519
North Branch Sunrise River at North Branch...... 534
near North Branch............................. 534
near Weber.................................... 534
tributary near Weber.......................... 534

North Branch Two Rivers near Bowlus............. 523
North Branch Two Rivers basin, low-flow

partial-record station in.................. 523
measurements at miscellaneous sites in........ 555

North Branch Yellow Medicine River near
Ivanhoe.................................... 546

tributary near Wilno.......................... 546
North Fork Crow River at Paynesville............ . 545

near Delano................................... 526
near Regal.................................... 526
near Rockford................................. 526
tributary near Paynesville.................... 545

North Cormorant River near Shocks............... 515
North Turtle River near Pennington.............. 519

Odessa, Yellow Bank River near.................. 317
Okabena Creek at Okabena........................ 538
Oklee, Lost River at............................ 116
Orchard Lake at Lakeville....................... 795-803
Organism, definition of......................... 4
Orrock, Snake River near........................ 635
Osage, Straight River at.. 4 ..................... 626-628
Ortonville, Big Stone Lake at................... 315
Minnesota River at............................ 316

Orwell Lake near Fergus Falls................... 62
Otsego Creek near Otsego........................ 544
Otsego Creek basin, crest-stage partial- 

record station in.......................... 544
Otter Creek at Lyle............................. 538
near Lester Prairie........................... 545
tributary near Lester Prairie................. 545

Otter Tail River at Otter Tail Lake outlet
near Amor.................................. 514

below Orwell Dam, near Fergus Falls........... 63
northwest of Luce............................. 513
at Little Pine Lake Outlet, near Perham....... 513
near Richville................................ 514

Outlet Creek tributary near Starbuck............ 545

Paleface River near Cotton...................... 512
Palmer Creek near Granite Falls................. 528
Park Rapids, Fishhook River near................ 626-628

Shell River near.............................. 623-625
Straight River near........................... 626-628

Partial-record station, definition of........... 4
Particle size, definition of.................... 5
Particle-size classification, definition of..... 5
Partridge River at Aldrich.................. 522 ,584-585

at Alien...................................... 584-585
near Aldrich.................................. 522
near Aurora................................... 33
above Second Creek near Aurora................ 586-587
near Babbitt.................................. 581
South Branch, near Babbitt.................... 581-582
above Colby Lake, at Hoyt Lakes............... 29

Peever, S. Dak., Little Minnesota River near.... 309
Pelican River near Detroit Lakes................ 514
near Fergus Falls............................. 61
near Orr...................................... 517

Percent composition, definition of.......
Periphyton, definition of................
Perry Creek tributary near Shocks........
Pesticides, definition of................
Pesticide program, definition of.........
Picocurie, definition of.................
Pigeon River at Middle Falls, near Grand 

Portage.............................
Pike River near Embarrass................
near Gilbert...........................
tributary near Wahlsten................

Pillager, Crow Wing River near...........
Pine City, Snake River near.

5
5

542
5

19 
517 
542 
542 
240

... 426 
Pine River at Cross Lake Dam, at Cross Lake..... 233
Pine River Reservoir at Cross Lake.............. 232
Pine River at Rutledge.......................... 533
Pine Creek near Arendahl........................ 550
near Cannon Falls ............................. 549

Pine River at Cloquet........................... 513
near Jenkins.................................. 520

Pine Creek near Rushford........................ 537
Pine River basin, low-flow partial-record

Stations in................................ 520-521
measurements at miscellaneous sites in........ 555

Pipestone Creek near Pipestone.................. 538
Plankton, definition of......................... 5
Platte River at Royalton........................ 524,544
near Harding.................................. 523
near Little Falls ............................. 632-634

Platte River basin, crest-stage partial-record
stations in................................ 544

low-flow partial-record stations in........... 523-524
measurements at miscellaneous sites in........ 555-556

Plummer, Clearwater River at.................... 115
Pokegama Lake near Grand Rapids................. 224
Polychlorinated biphenyls , definition of........ 5
Pomme de Terre River at Appleton................ 323
near Elbow Lake............................... 527

Pond AP-9 at Eagan Village...................... 804-807
Pond AP-10 at Eagan Village..................... 808-810
Ponsford, Fish Creek near....................... 623-625

Shell River near.............................. 623-625
Poplar River at Lutsen.......................... 511,540
near Brooks................................... 516

Prairie Creek near Cannon Falls................. 535
Prairie River near Nashwauk..................... 520

near Taconite................................. 226
Prairie River basin, low-flow partial-record

station in................................. 520
measurements at miscellaneous sites........... 554

Prescott, Wis., Mississippi River at............ 430
Primary productivity, definition of............. 5
Purgatory Creek at Eden Prairie................. 380

Rabbit River basin, measurements at
miscellaneous site in...................... 555

Radiochemical program, definition of............ 8
Rainy Lake near Fort Frances, Ontario........... 192
Rainy River at Manitou Rapids ................... 215
Rapid River at Clementson....................... 519

near Baudette.............................. 216
Rapidan, Blue Earth River near.................. 345

Le Sueur River near........................... 346
Rat Root River near Littlefork.................. 517
Raven Stream tributary near New Prague.......... 548
Rebecca Lake outlet basin, measurements at

miscellaneous sites in..................... 555
Red Lake Falls, Clearwater River at............. 117
Red Lake River at Crookston..................... 118

at High Landing, near Goodridge............... 112
Red Lake, Lower Red Lake near................... 110

Red Lake River near........................... Ill
Red Lake River near Red Lake.................... Ill

tributary near Thief River Falls.............. 542
Red River of the North basin, crest-stage

partial-record stations in................. 541-542
gaging-station records in..................... 61-138
low-flow partial record stations in........... 513-516
measurements at miscellaneous sites in........ 553-554

Red Wing, Mississippi River at lock and dam 3
near....................................... 431

Redeye River at Sebeka.......................... 522
near Aldrich.................................. 522
near Nimrod................................... 629-631

Redwood Falls , Redwood River near............... 334
Redwood River at Marshall....................... 333

at Ruthton.................................... 546
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Page

Redwood River near Redwood Falls................ 334
near Russell.................................. 529

Renville County Judicial ditch No. 15 near
Buffalo Lake............................... 526

Rice, Little Rock Creek at...................... 524
Rice Creek at Fridley........................... 294
near Clear Lake............................... 525
near Little Falls ............................. 524

Rice Creek basin, measurements at
miscellaneous site in...................... 556

Rice Lake tributary near Montgomery............. 548
Rice River at Hassman........................... 520
near Bigfork.................................. 518

Riceford Creek at Yucatan....................... 537
Ridgely Creek at Fort Ridgely State Memorial

Park near St. George....................... 529
Ripple River at Aitkin.......................... 520
Roberts Creek near Lansing.......v.............. 537
Robinson Brook near Onamia...................... 545
Rochester, South Fork Zumbro River near......... 455
Rock Creek near Blackhoof....................... 541
near Rush City................................ 534
tributary near Blackhoof...................... 541

Rock River at Edgerton.......................... 539
at Luverne....................................539,551
near Hardwick................................. 539

Rockford, Crow River at......................... 266
Crow River, North Fork, near..................629-631

Rogers Lake at Mendota..........................811-830
Rollingstone, Straight Valley Creek near........ 476
Root River near Houston......................... 495
South Fork, near Houston...................... 500
near Lanesboro................................ 493
tributary near Whalan......................... 550

Root River basin, crest-stage partial- 
record stations in......................... 550

gaging-station records in.................... .493-504
low-flow partial record stations in...........536-537
measurements at miscellaneous sites in........ 558

Rose Creek near Austin.......................... 538
tributary near Dexter......................... 550

Roseau Lake, Roseau River at.................... 126
Roseau River at Roseau Lake..................... 126

at Ross....................................... 127
below Roseau.................................. 123
below State ditch 51, near Caribou............ 128
below South Fork, near Malung................. 122
near Skime.................................... 516

Roseau, Roseau River below...................... 123
Ross, Roseau River at........................... 127
Royalton, Mississippi River near................ 241

Platte River at.............................. .524,544
Spunk Creek near............................. .632-634

Ruffy Brook near Gonvick........................ 114
Ruin River at Anoka.............................. 275

at Onamia..................................... 526
near St. Francis.............................. 272
near Milaca................................... 526
tributary near Onamia.............*. ........... 545

Rum River basin, crest-stage partial-record
stations in................................ 545

low-flow partial-record stations in. ......... .526-527
measurements at miscellaneous sites in........ 556

Runoff in inches, definition of................. 6
Rush Creek near Rush City....................... 534
near Rushford................................. 494
near Henderson................................ 532

Rushford, Rush Creek near....................... 494

Sabin, South Branch Buffalo River at............ 66
Sacred Heart Creek near Delhi................... 529
St. Cloud, Elk River near....................... 525

Sauk River near............................... 256
St. Croix River at Stillwater................... 428

tributary at afton............................ 535
St. Croix River basin, crest-stage partial- 

record stations in......................... 548
gaging-station records in. ................... .424-429
low-flor partial-record station in........... .532-535
measurements at miscellaneous sites in........ 557

St. Francis, Rum River near..................... 272
St. Francis River at Santiago................... 525
near Big Lake................................. 525

St. James Creek near La Salle................... 531
St. Louis River at Forbes....................... 37

at Scanlon.................................... 41
near Aurora................................... 34- 36

Page

St. Louis River near Aurora..................... 34
below Seven Beaver Lake near Fairfanks........578-579
near Skibo....................................579-580

St. Louis River basin, low-flow investigation
in....................................... ..559-561

St. Paul, Minnesota River at Fort Snelling State
Park'at.................................... 392

Mississippi River at.......................... 394
Mississippi River at Ford Plant, at........... 296
Mississippi River at Industrial Molasses, at.. 411 

Sand Creek near Hinckley........................ 532
near New Prague............................... 548
tributary near Montgomery..................... 547
tributary No. 2 near Jordan................... 548

Sand Hill River at Climax....................... 109
at Fertile.................................... 515

Sandstone, Kettle River below................... 424
Sandy Lake at Libby............................. 228
Sandy River at Sandy Lake Dam, at Libby......... 229
near Red Lake................................. 515

Santiago, St. Francis River at.................. 525,635
Sartell, Watab River near.......................632-634
Sauk River at Cold Springs......................632-634

at New Munich................................. 524
at Sauk Centre ................................ 524
near Farming.................................. 525
near Little Sauk.............................. 524
near St. Cloud................................ 256
tributary at Spring Hill...................... 544
tributary No. 2 near St. Martin............... 544

Sauk River basin, crest-stage partial-record
stations in................................ 544

low-flow partial-record stations in. ..........524-525
Scanlon, St. Louis River at..................... 41
Schmidt Lake at Inver Grove Heights.............831-849
Schoolcraft River near Bemidj i.................. 519
Schoolcraft River basin, low-flow partial- 

record station in.......................... 519
School Lake Creek tributary near St. Michael.... 545
Sebeka, Shell River near....................... .626-628
Second Creek near Aurora........................ 32
Sediment, definition of......................... 6
Seelye Brook near St. Francis................... 527
Shagawa Lake at Ely............................. 184

tributary at Ely.............................. 182
Shagawa River at Ely............................ 185
Shanahan Pond at Eagan Village................. .850-853
Shell River near Hubbard................... .521,626-628
near Nimrod...................................626-628
near Park Rapids ............................. .623-625
near Ponsford.................................623-625
near Sebeka.................................. .626-628

Shell Rock River at Gordonsville................ 538
Shelly, Marsh River near........................ 108
Shotely Brook near Shotley...................... 515
Silica, West Swan River (tributary to St.

Louis River) near.......................... 40
Silver Creek at Rochester.......................536,549
near Clearbrook............................... 542
near Houston.................................. 537
tributary at Clearbrook....................... 542
tributary near Two Harbors.................... 540

Sissabagamah Creek basin, measurements at
miscellaneous sites in. .................... 555

Skibo, St. Louis River near.................... .579-580
Skunk Creek below Elim Creek near Holyoke....... 55
Skunk River near Buckman........................ 523
near Pierz.................................... 523

Slater's Acres Pond at Eagan Village............854-858
Sleepy Eye Creek near Cobden.................... 530
Smith Creek near Hill City...................... 543
near North Redwood............................ 529

Smith Creek basin, crest-stage partial- 
record station in.......................... 543

Snake River at Grasston......................... 534
at Mora....................................... 533
at Warren..................................... 516
near Big Lake................................. 525
near Orrock................................... 635
near Pine City................................ 426
near Warman................................... 533

Snowshoe Brook near Warman...................... 533
Solute, definition of........................... 6
Soudan, Vermilion Lake near..................... 190
South Branch Battle River at Northome........... 542
near Kelliher................................. 515

South Branch Buffalo River near Barnesville..... 514
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Page

South Branch Grindstone River near Hinckley..... 533
South Branch Root River at Lanesboro............ 536,550
South Branch Middle Fork Zumbro River near

Oronoco.................................... 536
South Branch Wild Rice River near White

Earth...................................... 515
South Brule River near Grand Marais............. 511
South Creek near Winnebago...................... 530
South Fork Bear Creek near Grand Meadow......... 550
South Fork Groundhouse River near Ogilvie....... 534
South Kawishiwi River near Ely.................. ISO

above White Iron Lake, near Ely............... 168
at rapids (sec 3) near Ely.................... 591-593
at rapids (sec 7) near Ely.................... 598-600
at narrows (sec 24) near Ely.................. 600-602
at Hwy 1, near Ely............................ 607-608
at White Iron Lake Outlet, near Ely........... 619-620

South Fork Nemadji River near Holyoke........... 541
South Fork Watonwan River near Madelia.......... 531

near Ormsby................................... 531
South Fork Yellow Bank River near Bellingham.... 527
Specific conductance, definition of............. 6
Specific conductance and temperature at

streamflow stations........................ omitted
Spicer, Middle Fork Crow River near............. 261
Split Rock Creek near Jasper.................... 539
Sprague Creek near Sprague, Manitoba............ 125
Sprague, Manitoba, Sprague Creek near........... 125
Spring Creek near Blackduck..................... 542
near Cannon Falls ............................. 535
near Maynard.................................. 529
near Montevideo...............................528,546
near Red Wing................................. 535
near Wanamingo................................ 549
tributary near Ogema.......................... 542
tributary near Sleepy Eye..................... 546

Spunk Creek near Royalton....................... 523
Spunk Creek basin, low-flow partial-record

station in................................. 523,535
Stage-discharge relation, definition of......... 6
Staples, Crow Wing River near................... 629-631
Stillwater, St. Croix River at.................. 428
Stony Brook tributary near Foley................ 544
Stony Creek near Sabin.......................... 514
Stony River near Babbitt........................ 154

at mouth, near Ely............................ 615-616
near Isabella............................. 516,613-614
near Murphy City..............................610-611

Stony Run at Odessa............................. 527
Straight River at Osage......................... 626-628
near Faribault................................ 454
near Park Rapids ..........................521,626-628

Straight Valley Creek near Rollingstone......... 476
Streamflow, definition of....................... 6
Sturgeon River at Big Falls..................... 518
near Chisholm................................. 193
near Togo..................................... 517

Substrate, definition of........................ 6
Sunrise River near Lindstrom.................... 427
Superior National Forest, Lakes in..............636-651
Surface area, definition of..................... 7
Surface-water data, accuracy of................. 10

collection and computation of data............ 8
other available............................... 11

Surficial bed material, definition of........... 7
Sucker River near Duluth........................ 512
Sunrise River tributary near Lindstrom.......... 534
Suspended, definition of........................ 7
Swan Creek near Aldrich.........................629-631
Swan River (tributary to Mississippi River),

near Calument.............................. 227
near Flensburg................................ 522
near Warba.................................... 520
tributary at Warba............................ 543

Swan River basin (tributary to Mississippi 
River), crest-stage partial-record 
stations in................................ 543

low-flow partial-record stations in.......520,522-523
measurements at miscellaneous sites in........ 555

Page

Thief River Falls, Thief River near............. H3
Thomas Lake at Eagan Village.................... 859-863
Threemile Creek near Ghent...................... 529
Time-weighted average, definition of............ 7
Toad River above Big Pine Lake, near Perham..... 513

near Perham................................... 513
Tons per acre-foot, definition of............... 7
Tons per day, definition of..................... 7
Total load, definition of....................... 7
Tower, Vermilion River (tributary to Namakan

River) below Vermilion Lake near........... 191
Tritium program, definition of.................. 8
Trott Brook near Nowthen........................ 527
Trout Brook near Afton.......................... 535

tributary near Goodhue........................ 549
Turtle Creek tributary near Steele Center....... 548

tributary No. 2 near Pratt.................... 548
Turtle River near Pennington.................... 519
Turtle River basin, low-flow partial-record

stations in. ............................... 519
Twin Valley, Wild Rice River at................. 71
Two Harbors, Knife River near................... 28
Two Rivers, South Branch, at Lake Bronson....... 121

at Hallock.................................... 516
near Bowlus................................... 523

Two Rivers basin, low-flow partial-record
stations in................................ 523

Union Creek near Wadena.........................
Upper Iowa River near LeRoy....................'.
Upper Iowa River basin, low-flow partial-record 

stations in................................
US-Kab-Wan-Ka River near Twig...................

Taconite, Prairie River near.......
Talmadge River at Duluth...........
Taxonomy, definition of............
Temperance River near Schroeder....
near Tofte.......................

Terms, definition of...............
Thief River near Thief River Falls.

226
540

7
511
511

2
113

Valley River near Rauch.........................
Vermilion Lake near Soudan......................
Vermilion River (tributary to Namakan River)

below Vermilion Lake, near Tower...........
Vermillion River at 'Hastings ....................

near Empire...................................
Vermillion River basin (tributary to Mississippi 

River), measurements at miscellaneous 
sites in. ..................................

Wabasha Creek near Morton.......................
Warroad, Bulldog Run near.......................

Warroad River near............................
East Branch Warroad River near................

Warroad River near Warroad......................
East Branch, near Warroad.....................

Washington Creek near Kingston..................
Watab River near Sartell........................
Watab River basin, low-flow partial-record

stations in................................
Water-Resources Investigation, Publications.....
Water-quality data, analysis....................

collection and examination of.................
sediment......................................
temperature...................................

Watonwan River above Garden City................
at La Salle...................................
near Delft....................................

Weighted average, definition of.................
Wells Creek near Frontenac......................
Wells Creek basin, low-flow partial-record

stations in................................
Well number, definition of......................
West Branch Lac qui Parle River at Dawson.......
West Branch Mustinka River tributary near

Graceville.................................
West Branch Rum River at Princeton..............
West Branch Sunrise River at Stacy..............
West Fork Beaver Creek near Olivia..............
West Fork Black River near Loman................
West Swan River (tributary to St. Louis River), 

near Silica................................
near Iron Junction............................

Whetstone River near Big Stone City, S. Dak.....
White Elk Creek basin, measurements at

miscellaneous sites in. ....................
White Rock, S. Dak., Bois de Sioux River near... 
Whitewater River near Beaver....................

North Fork, near Elba.........................
Whitewater River basin, crest-stage partial- 

record stations in.........................
gaging-station records in.....................464

521
537

537
513

517
190

191
452
438

558

529
218
217
219
217
219
526
524

524
13
11
11
12
11

547
531
547

7
536

536
8

528

541
526
534
546
518

40
39

310

555
64

468
464

550 
-475
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Whisky Creek near Kent..........
White Earth River near Mahnomen. 
Wild Rice River at Hendrum......

at Mahnomen...................
at Twin Valley................
near Roy Lake.................
tributary near Twin Valley.

Page

............ 514

............ 514

............ 105

............ SIS

............ 71

............ 514

............ 542
Wilderness Lake at Eagan Village................864-868
Willow River at Willow River.................... 533

below Palisade................................520,543
near Hill City................................ 520

Willow River basin, crest-stage partial- 
record station in.......................... 543

low-flow partial-record stations in........... 520
Wing River below Verndale....................... 521

near Hewitt................................... 521
near Verndale................................. 521
near Wadena................................... 522

Winnebago Creek near New Albin.................. 537
Winnebago Creek basin, low-flow partial- 

record station in.......................... 537
Winnibigoshish Lake near Deer River............. 220
Winona, Mississippi River at.................... 477
Winter Road River near Baudette................. 519
Winton, Basswood River near..................... 188

Page

Winton, Kawishiwi River at Fall Lake Outlet,
near.......................................621-622

Kawishiwi River near.......................... 175
Wolf Creek near Dundas.......................... 535

tributary near Sandstone...................... 548
Wolverton Creek at Comstock..................... 514
Woodbury Creek near Lyle........................ 538
Wolf Creek at Austin............................ 538
WRD, definition of.............................. 7
WSP, definition of.............................. 7

Yellow Bank River near Odessa............
Yellow Medicine River near Granite Falls,

South Branch, at Minneota..............
near Minneota..........................

317
332
331
528

Zumbro River at Kellogg......................... 457
at Zumbro Falls............................... 456
South Fork, on Belt Line at Rochester......... 549
South Fork, near Rochester.................... 455
tributary near South Troy..................... 549

Zumbro Falls, Zumbro River at................... 456
Zumbro River basin, crest-stage partial-record

stations in................................ 549
gaging-station records in.....................455-463
low-flow partial record stations in. .......... 536
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FACTORS FOR CONVERTING ENGLISH UNITS TO INTERNATIONAL
SYSTEM UNITS (SI)

The followjng factors may be used to convert the English units published herein to the 
International System of Units (SI). Subsequent reports will contain both the English and SI 
unit equivalents in the station manuscript descriptions until such time that all data will be 
published in SI units.

Multiply English units

inches (in)

feet (ft) 
miles (mi)

acres

square miles (mi2 )

gallons (gal)

million gallons (106 gal) 

cubic feet (ft3 ) 

cfs-days[(ft 3 /s)-d] 

acre-feet (acre-ft)

By

Length

2.54x10'
2.54x1 (T 2
3.048x1 (T 1
1.609x10°

Area

4.047x1 0 3
4.047x1 a 1
4.047XKT 1
4.047x1 a 3
2.590x10°

Volume

3.785x10°
3.785x10°
3.785xl(T 3
3.785xl03
3.785xl(T 3
2.832x1 0 1
2.832xltt 2
2.447x1 03
2.447xl(T 3
1.233xl03
1.233xia 3
1.233xl(T6

Flow

2.832x10'
2.832x10'
2.832xia 2
6.309x1 (T 2
6.309xl(T 2
6.309xlQ- 5
4.381x10'
4.381xl(r2

Mass

9.072x10-'

To obtain SI units

millimeters (mm)
meters (m)
meters (m)
kilometers (km)

square meters (m2 )
* hectares (ha)
square hectometers (hm2 )
square kilometers (km2 )
square kilometers (km2 )

** liters (1)
cubic decimeters (dm3 )
cubic meters (m 3 )
cubic meters (m3 )
cubic hectometers (hm3 )
cubic decimeters (dm 3 )
cubic meters (m3 )
cubic meters (m3 )
cubic hectometers (hm3 )
cubic meters (m3 )
cubic hectometers (hrn3 )
cubic kilometers (km 3 )

liters per second ( 1 /s)
cubic decimeters per second
cubic meters per second (m3
liters per second ( 1 /s)
cubic decimeters per second
cubic meters per second (m3
cubic decimeters per second
cubic meters per second (m3

tonnes (t)

(dm3 /s)
/s)

(dm3 /s)
/s)
(dm3 /s)
/s)

cubic feet per second (ft3 /s)

gallons per minute (gal/min)

million gallons per day (mgal/d)

tons (short)

*The unit hectare is approved for use with the International System (SI) for a limited time. See NBS Special Bulletin 
330, p. 15, 1972 edition.

**The unit liter is accepted for use with the International System (SI). See NBS Special Bulletin 330, p. 13, 19?: 
edition.
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